
8	 Maximum weightage is of Types of Chemical 
Reactions.

8  Maximum VSA type questions were asked from 
Chemical Equations.

8	  Maximum SA I type questions were asked from 
Types of Chemical Reactions.

Topicwise Analysis of 2010-2008 Years’ CBSE Board Questions

topics sorted - osho shemil baba

QUICK RECAP

8  Physical changes : �ose changes which 
are accompanied with change in physical 
properties of the substances but no new 
substance is formed are called physical 
changes e.g., melting of ice, boiling of water, 
etc.

8  Chemical changes : �ose changes in which 
the original substances lose their nature and 
identity to form new chemical substances 
with di�erent properties are called chemical 
changes e.g., burning of candle, cooking food, 
etc.

Chemical Reactions 
and Equations

Chapter

1

8  Chemical reactions : �e process involving 
a chemical change is known as a chemical 
reaction. �e chemical substances taken 
initially are called reactants and the chemical 
substances which are formed during a 
chemical reaction are called products. �us, 
chemical reaction is a process in which 
breaking of chemical bonds (present in the 
reactant molecules) and making of new 
chemical bonds (in the product molecules) 
occur e.g., burning of magnesium ribbon in 
air.

os
bi

nc
bs

e.c
om



2  CBSE Champion Science Class 10

Mg + O2 MgO
Reactants Product

8  Characteristics of chemical reactions : �e 
following observations help us to determine 
whether a chemical reaction has taken place 
or not :

X Change in state : Certain chemical reactions
are accompanied with the change of state e.g.,
when a mixture of hydrogen gas and oxygen
gas is ignited with an electric spark at room
temperature, liquid water is formed.

 
2H +  O2( ) 2( )g g

Hydrogen Oxygen

electric spark
room temp. 2H O2 ( )l

Water

X Change in colour : Certain chemical
reactions are accompanied with the change
of colour e.g., when red lead oxide is heated
yellow lead monoxide is formed.

 

2Pb O3 4( )s
heat

Lead oxide
(red colour)

6PbO +   O( ) 2( )s g

Lead monoxide
(yellow colour)

Oxygen
�

X Evolution of a gas : Some chemical reactions
are accompanied with the evolution of a 
gas e.g., reaction between a metal (like zinc, 
magnesium or iron) and dilute sulphuric acid 
produces hydrogen gas.

Zn + H SO( ) 2 4s
(dil.) ZnSO4( )aq

+ H2( )g �

Hydrogen

Zinc
sulphate

Sulphuric acidZinc

X Change in temperature : Some chemical
reactions occur with change in heat energy or
with change in temperature.
–  Reactions which result in rise in

temperature i.e. in which heat is evolved
are called exothermic reactions.
C6H12O6(aq) + 6O2(g)

6CO2(g) + 6H2O(l) + Heat
– Reactions which result in fall in

temperature i.e. in which heat is absorbed 
are called endothermic reactions.
CaCO + Heat3( )s CaO + CO( ) 2( )s g

Lime stone Quick lime
or lime

Carbon
dioxide

8  Chemical equation : A method of 
representing a chemical reaction in terms 

of symbols and formulae of the substances 
participated is known as chemical equation.
�ere are two ways to represent a chemical
equation :

X In terms of words : When a chemical
equation is written in terms of words, it is
called a word equation. �e chemical reaction
between granulated zinc and hydrochloric
acid can be written in terms of words as
Zinc + Hydrochloric acid

Reactants
Zinc chloride + Hydrogen

Products

X In terms of symbols and formulae :
Chemical reaction between granulated zinc
and hydrochloric acid can be written in terms 
of symbols and formulae as

Zn + 2HCl ZnCl + H2 2
Reactants Products

X Conventions used in chemical equations :
– �e reactants are written on the le� hand

side along with plus (+) sign between
them.

– Similarly, products are written on the
right hand side along with plus (+) sign
between them.

– An arrow ( ) separates the reactants
from the products.

– �e arrowhead points towards the
products and tells about the direction of
the reaction.

8  Balanced and unbalanced chemical  
equations :

X Balanced chemical equation : �e equation
which contains an equal number of atoms of
each element on both sides of the arrow is
called a balanced chemical equation.

2Mg + O2  2MgO
A balanced chemical equation must obeys the 
law of conservation of mass.

X Unbalanced chemical equation : �e equation
in which the number of atoms of each element 
on both sides of the arrow is not equal.

H2 + O2   H2O
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3Chemical Reactions and Equations

8  Balancing a chemical equation : Balancing 
of a chemical equation means to equalise 
the number of atoms of each element on 
both sides of the equation.
Consider the following steps for balancing 
the chemical equation :
For example, iron reacts with water (steam) 
to form iron(II, III) oxide  and hydrogen.
Step-I : Write the chemical equation in the 
form of a word equation. Keep the reactants 
on the le� hand side and the products on the 
right hand side. Separate them by an arrow 
( ) with head pointing from the reactants 
to products.
Iron + Steam  Iron (II, III) oxide + 
 Hydrogen
Step-II : Write down the symbols and 
formulae of the various reactants and products 
which gives skeletal chemical equation.
 Fe + H2O  Fe3O4 + H2
Step-III : Listing number of atoms of di�erent 
elements.
Elements Number of 

atoms on LHS
Number of 

atoms on RHS
Fe 1 3
H 2 2
O 1 4

Step-IV : Select the compound with 
maximum number of atoms to start balancing. 
In that compound, balance the element with 
maximum number of atoms (e.g., oxygen in 
the given equation). It may be a reactant or 
a product.

Atoms of 
oxygen

In 
reactants

In 
products

(i) Initial 1 (in H2O) 4 (in Fe3O4)
(ii) To balance 1 × 4 4

 Fe + 4H2O  Fe3O4 + H2
Step-V : To balance the atoms of an element, 
put a whole number coe�cient before the 
formula of the compound. If selection of 
the biggest formula appears inconvenient, 
balance the atoms of that element which 
occurs at minimum number of places on both 
sides of the equation. Atoms of the element 

which occur at maximum places are balanced 
at last.
To balance H-atoms on both sides :

Atoms of 
hydrogen

In 
reactants

In 
products

(i) Initial 8 in (4H2O) 2 (in H2)
(ii) To balance 8 2 × 4

 Fe + 4H2O  Fe3O4 + 4H2

To balance Fe-atoms on both sides :

Atoms of 
iron

In 
reactants

In 
products

(i) Initial 1 (in Fe) 3 (in Fe3O4)
(ii) To balance 1 × 3 3

So, the equation would be 
 3Fe + 4H2O  Fe3O4 + 4H2

Step VI : For checking the correct balanced 
equation, we count atoms of each element on 
both sides of the equation.

Elements Number of 
atoms on LHS

Number of 
atoms on RHS

Fe 3 3
H 8 8
O 4 4

As the number of atoms of each element 
on both sides of the equation are equal, the 
equation is balanced.
 3Fe(s) + 4H2O(g)  Fe3O4(s) + 4H2(g)

8   How can a chemical equation be made more 
informative?
A chemical equation can be made 
more informative by adding some extra 
information to the chemical equation which 
may be summarised as :

 X Write the state symbols for the reactants and 
products taking part in a chemical reaction.
Use symbols (g) for gases, (s) for solids, (l) for 
liquids  and (aq) for aqueous solutions.

 X Indicate the gas evolved in the reaction by (↑).
 X Indicate the precipitate obtained in the 

reaction by (↓).
 X Mention the heat evolved by (+) sign and heat 

absorbed by (–) sign on the product side.
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4  CBSE Champion Science Class 10

 X Mention the reaction conditions, temperature 
as t°C or K, pressure as atm, catalyst, etc. 
above or below the arrow.

 X When reactants are converted into products 
and products cannot be converted back 
to reactants then the reaction is called an 
irreversible reaction and is represented by 
( ). On the other hand, if in a chemical 
reaction, reactants are converted into products 
in forward direction and again products are 
converted back into reactants in backward 
direction then, it is called a reversible reaction 
and is represented by ( ).

8  Types of chemical reactions : As we know, in 
chemical reactions, bonds present in reactants 
break and new bonds form in the products. 
�is exchange of species can take place in a 
number of ways resulting in di�erent types of 
reactions, which can be explained as follows :

 X Combination reactions : �e reactions in 
which two or more substances combine 
to form a single substance under suitable 
conditions.
Examples :

 – Combustion of coal
 C(s) + O2(g)  CO2(g)

 – Combination of nitric oxide with oxygen 
to form nitrogen dioxide.

 2NO(g) + O2(g)  2NO2(g)
 Nitric oxide Nitrogen dioxide
  (brown gas)

 – Combination of ammonia with hydrogen 
chloride gas to form a white solid mass of 
ammonium chloride.

 NH3(g) + HCl(g)  NH4Cl(s)
  Ammonium chloride
  (white)

 X Decomposition reactions : �ose reactions 
in which a single substance breaks down 
to give two or more smaller substances 
under suitable conditions. �ree types of 
decomposition reactions are as follows :

 – �ermal decomposition reactions : 
�ese reactions occur in presence of heat.

2FeSO4( )s
heat Fe O2 3( )s + SO2( )g

� + SO3( )g
�

Ferrous
sulphate
(green)

Ferric
oxide

(reddish
brown)

Sulphur
dioxide

(smell of
burning
sulphur)

Sulphur
trioxide

 – Electrolytic decomposition reactions : 
�ese reactions occur in presence of 
electric current.

 2H O2 ( )l
electric
current 2H + O2( ) 2( )g g

 – Photodecomposition reactions : �ese 
reactions occur in presence of sunlight.

 
2AgBr( )s

sunlight 2Ag + Br( ) 2( )s g

Silver bromide Silver Bromine

 X Displacement reactions : �ose chemical 
reactions in which one element takes the 
position of another element present in the 
compound.
Examples : 
Zn(s) + CuSO4(aq)  ZnSO4(aq) + Cu(s)

Pb(s) + CuCl2(aq)  PbCl2(aq) + Cu(s)

Note : All displacement reactions are 
exothermic reactions.

 X Double displacement reactions : �ose 
reactions in which two compounds react by 
exchange of ions to form two new compounds, 
are called double displacement reactions.
Example : 
AgNO +  NaCl3( ) ( )aq aq

Silver nitrate Sodium chloride

AgCl +  NaNO( ) 3( )s aq
�

Silver chloride Sodium nitrate
�ere are two types of double displacement 
reactions :

 – Precipitation reactions : �ose reactions 
in which aqueous solution of two 
compounds on mixing react to form 
an insoluble compound which further 
separates out as a precipitate are called 
precipitation reactions.

 Examples : 
 FeCl2(aq) + 2NaOH(aq) 

Fe(OH)2(s)↓ + 2NaCl(aq)
                                          Ferrous hydroxide
                                           (dirty green ppt.)
 Na2SO4(aq) + BaCl2(aq) 

BaSO4(s) + 2NaCl(aq)
                                               (Barium sulphate)
                                                     (white ppt.)

 – Neutralisation reactions : �ose 
reactions of acids and bases in which 
product formed is neutral to litmus are 
known as neutralisation reactions.
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5Chemical Reactions and Equations

 Examples :
 NaOH(aq) + HCl(aq)  NaCl(aq) + H2O
       Base               Acid                       Salt
 CuO(s) + 2HCl(aq)  CuCl2(aq) + H2O
      Base           Acid                         Salt

 X Redox reactions : Reactions in which 
oxidation and reduction take place 
simultaneously are called redox reactions.

 – Oxidation : �ose reactions in which 
the addition of oxygen to a substance or 
removal of hydrogen from a substance 
takes place are called oxidation reactions.

On the other hand, the substance which 
either gives oxygen or removes hydrogen in 
an oxidation reaction is known as an oxidising 
agent.

 – Reduction : �ose reactions in which 
addition of hydrogen to a substance or 
removal of oxygen from a substance 
takes place are called reduction reactions.

On the other hand, the substance which 
either gives hydrogen or removes oxygen in 
a reduction reaction is known as reducing 
agent.
Examples : 

 

Here, ZnO : Oxidising agent
    C : Reducing agent

 

Here, SO2 : Oxidising agent
    H2S : Reducing agent

8  E�ect of oxidation reactions in everyday 
life : As oxygen is the most essential element 
for sustaining life, it is involved in variety of 
reactions which has wide range of e�ects on 
our daily life. �e two e�ects are discussed 
below :

 X Corrosion : It is a process in which metals 
are decayed gradually by the action of air, 
moisture and acids on their surface. Basically, 
it is caused by oxidation of metals by oxygen 
present in the air.
Example : Rusting of iron,
4Fe(s) + 3O2(g) + 2xH2O(l)  2Fe2O3·xH2O(s)
 Iron          Air           Moisture                        Hydrated 
                                                                     Iron(III) oxide

2Cu + CO + O( ) 2( ) 2( )s g g

Air

+ H O2 ( )l
Moisture

CuCO ·Cu(OH)3 2
Basic copper carbonate

(green)

Corrosion causes damage to car bodies, iron 
railings, ships and to all objects made up of 
metals, specially those of iron.

 – Prevention of corrosion : Corrosion can 
be prevented

  •  by coating the surface by a layer 
of another metal which does not 
corrode e.g., coating of iron with zinc.

  •   by coating surface with grease, paint 
or oil, etc.

 X Rancidity : �e slow oxidation of oils and 
fats present in food materials resulting in 
compounds with unpleasant smell is known 
as rancidity. Vacuum packing, refrigeration 
of food materials, placing of food materials 
away from direct sunlight will slow down the 
process of rancidity.
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1.1 Chemical Equations
VSA (1 mark)

1. Write a balanced chemical equation for the 
reaction between sodium carbonate and 
hydrochloric acid indicating the physical 
state of the reactants and the products.

(Foreign 2010)
2. Balance the following chemical equation :
 Pb(NO3)2(s) 

heat  PbO(s) + NO2(g) + O2(g)
(Delhi 2009)

3. Balance the following chemical equation :
 Fe(s) + H2O(g)  Fe3O4(s) + H2(g) (AI 2008)
4. Balance the following chemical equation :
 FeSO4 heat  Fe2O3 + SO2 + SO3 (AI 2008)
5. Balance the following chemical reaction :
 MnO2 + HCl  MnCl2 + Cl2 + H2O

(AI 2008)

1.2 Types of Chemical Reactions
VSA (1 mark)

6. In electrolysis of water, why is the volume of 
gas collected over one electrode double than 
that of gas collected over the other electrode?

(AI 2009)
7. What change in colour is observed when 

white silver chloride is le� exposed to 
sunlight? What type of chemical reaction is 
this? (Foreign 2009)

8. What happens chemically when quick lime is 
added to water? (Delhi 2008)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions

SA I (2 marks)

9. What happens when an aqueous solution 
of sodium sulphate reacts with an aqueous 
solution of barium chloride? State the physical 
conditions of reactants in which the reaction 
between them will not take place. Write the 
balanced chemical equation for the reaction 
and name the type of reaction. (Delhi 2010)

10. What is a redox reaction? When a magnesium 
ribbon burns in air with a dazzling �ame and 
forms a white ash, is magnesium oxidised or 
reduced? Why? (Delhi 2009)

11. (a) What is the colour of ferrous sulphate 
crystals? How does this colour change 
a�er heating?

 (b) Name the products formed on strongly 
heating ferrous sulphate crystals. What 
type of chemical reaction occurs in this 
change? (Delhi  2009)

12. (i) What is observed when a solution of 
potassium iodide is added to a solution 
of lead nitrate taken in a test tube?

 (ii) What type of reaction is this?
 (iii)  Write a balanced chemical equation to 

represent the above reaction. (AI 2009)
13. What is an oxidation reaction? Identify in the 

following reaction : ZnO + C  Zn + CO
 (i) the substance oxidised and
 (ii) the substance reduced. (Delhi  2008)
14. Give an example of decomposition reaction. 

Describe an activity to illustrate such a 
reaction by heating. (AI 2008)

os
bi

nc
bs

e.c
om



7Chemical Reactions and Equations

Detailed Solutions

1. Na2CO3(s) + 2HCl(aq)  2NaCl(aq) + H2O(l) 
 Sodium Hydrochloric Sodium
 carbonate acid chloride + CO2 (g)

2. 2Pb(NO3)2(s) 
heat  2PbO(s) + 4NO2(g) + O2(g)

3. 3Fe(s) + 4H2O(g)  Fe3O4(s) + 4H2(g)

4. 2FeSO Fe O  + SO  + SOheat
2 3 24 3 →

5. MnO2 + 4HCl  MnCl2 + Cl2 + 2H2O
6. In electrolysis of water, hydrogen (H2) gas 
is liberated at cathode while oxygen (O2) gas is 
liberated at anode. �e overall reaction is
 2H2O(l) Electric current

 2H2(g) + O2(g)
From the above reaction, it is clear that amount of 
H2 liberated is twice that of O2.
7. When white silver chloride is le� exposed 
to sunlight, its colour changes to grey due to the 
formation of silver.

 
2AgCl 2Ag + Cl

White

sunlight

Grey
( ) ( ) ( )s s g → 2

�is type of reaction is called photodecomposition 
reaction.
8. Quick lime reacts vigorously with water to 
produce calcium hydroxide (slaked lime) releasing 
a large amount of heat (exothermic reaction).
  CaO(s) + H2O(l)  Ca(OH)2(aq) + heat
 (Quick lime)   (Slaked lime)

9. When an aqueous solution of sodium sulphate 
reacts with an aqueous solution of barium chloride 
then, white precipitate of barium sulphate (BaSO4) 
is formed.
Na2SO4(aq) + BaCl2(aq)  BaSO4(s) + 2NaCl(aq)
If the reactants are present in solid state then no 
reaction will take place between them. �is type of 
reaction is called double displacement reaction or 
precipitation reaction.
10. A reaction in which oxidation and reduction 
take place simultaneously is called redox reaction.
On heating in oxygen/air, magnesium burns with a 
dazzling white light to give magnesium oxide.
 2Mg + O 2MgOheat

2  →

Here, magnesium is oxidised as addition of oxygen 
has taken place.
11. (a) Ferrous sulphate crystals (FeSO4.7H2O) 
are light green in colour.
When it is heated, white colour solid is formed.

 
FeSO .7H O FeSO H O4 2

(Light green)

heat
4

(White)
 → + 7 2

(b) When anhydrous ferrous sulphate is further 
heated strongly, it decomposes to give ferrous 
oxide (Fe2O3) and oxides of sulphur.

�is type of chemical reaction is known as 
decomposition reaction.
12. (i) When lead nitrate is added to potassium 
iodide then yellow precipitate of lead iodide is 
formed along with potassium nitrate.
(ii) �is type of reaction is called precipitation 
reaction in which one of the products formed is an 
insoluble substance.
(iii) Chemical reaction will be as follows :
Pb(NO3)2(aq) + 2KI(aq)  PbI2(s) ↓  +  2KNO3(aq)
   (Yellow ppt.)

13. �e reaction in which oxygen is added or 
hydrogen is removed or loss of electrons takes 
place is called an oxidation reaction.
In the reaction,

 

ZnO + C Zn + CO

Reduction

Oxidation

(i) Carbon is getting oxidised to carbon monoxide.
(ii) Zinc oxide is getting reduced to zinc.
14. �ose reactions in which a compound breaks 
down into two or more simpler substances are 
known as decomposition reactions.
Aim : To show thermal decomposition reaction of 
ferrous sulphate.
Material required : Ferrous sulphate crystals, dry 
test tube, burner
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8  CBSE Champion Science Class 10

Burner

Residue Fe2O3
(Reddish brown)

Ferrous
sulphate
crystals
(Pale green)

Pungent
smelling
SO2 and SO3

Test Tube

Tongs

Procedure : 1. Take 2 g of ferrous sulphate crystals 
in a dry test tube.
2. Observe the colour of ferrous sulphate crystals.

3. Heat the crystals of ferrous sulphate over the 
�ame of a burner for some time.
4. Observe the crystals a�er heating for 5 minutes.
FeSO4.7H2O Heat    FeSO4(s)   +    7H2O(g)
        Ferrous     Anhydrous
 sulphate crystal  ferrous sulphate
    (Pale green)                          (White)

2FeSO4(s) Heat  Fe2O3(s)   +    SO2(g)     +    SO3(g)
 Ferrous Ferric Sulphur Sulphur
 sulphate oxide dioxide trioxide
  (white) (Reddish brown) (Colourless) (Colourless)

Observation : �e pale green colour of ferrous 
sulphate crystals changes to reddish brown  
ferric oxide and smell of burning sulphur is 
observed.

os
bi

nc
bs

e.c
om



8  Indicator : �e chemical substance which is 
added to the solutions in very small amount 
to detect their acidic or basic nature is known 
as indicator.
Depending upon the property of the 
indicators, they are classi�ed into two types :

 X Acid – base indicators : �e indicators which 
show di�erent colours or odours in acidic and 
basic medium are called acid-base indicators. 
e.g., litmus, phenolphthalein, methyl orange, 
etc.

2.1 Understanding the Chemical Properties 
of Acids and Bases

2.2 What do All Acids and All Bases have in 
Common?

2.3 How Strong are Acid or Base Solutions?

2.4 More About Salts

Acids, Bases and Salts
Chapter

2

8	 Maximum weightage is of More About Salts.

8  Maximum VSA type questions were asked from 
How Strong are Acid or Base Solutions?

8	  Maximum SA I type questions were asked from 
More About Salts.

Topicwise Analysis of 2010-2008 Years’ CBSE Board Questions

QUICK RECAP

 X Olfactory indicators : �e substances which 
give one type of odour in acidic medium and 
a di�erent odour in basic medium are called 
olfactory indicators. e.g., vanilla essence, 
onion, clove oil, etc.

 Acid-base indicators showing di�erent colours 
are of two types :

 – Natural indicators : Litmus is a natural 
indicator which is a purple coloured dye. 
Turmeric and red cabbage juice are other 
examples of natural indicators.
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10  CBSE Champion Science Class 10

Natural indicators with their
characteristic colours

Indicator Colour in 
neutral 

medium

Colour 
in acidic 
medium

Colour 
in basic 
medium

Litmus Purple Red Blue
Turmeric Yellow Yellow Reddish 

brown
Red cabbage 
leaves extract

Red Red Green

 – Synthetic indicators : Phenolphthalein 
and methyl orange are synthetic indicators.

Synthetic indicators with their 
characteristic colours

Indicator Colour in 
neutral 

medium

Colour 
in acidic 
medium

Colour 
in basic 
medium

Phenol-
phthalein

Colourless Colourless Pink

Methyl 
orange

Orange Red Yellow

8  Acids : �e substances which are sour in taste 
and change the colour of blue litmus to red 
are acids.
According to Arrhenius concept, acids are 
substances which dissociate in aqueous 
solution to furnish hydrogen or hydronium 
ions.

8  Classi�cation of acids :
 X Based on the strength of the acids :

 – Strong acids : Acids which undergo 
complete dissociation in aqueous 
solution producing a high concentration 
of H+ ions, are called strong acids. 

  e.g., (HCl), (H2SO4), (HNO3), etc.
 – Weak acids : Acids which undergo 

partial dissociation in aqueous solution 
producing a low concentration of H+ 
ions, are called weak acids.

  e.g., Carbonic acid H2CO3, phosphoric 
acid H3PO4, formic acid HCOOH, etc.

 X Based on the basicity of acids : On the basis 
of basicity (number of replaceable H+ ions 
present in an acid), acids can be classi�ed as :

 – Monobasic acids : HCl, HNO3, 
CH3COOH, etc.

 – Dibasic acids : H2SO4, H2CO3, H2SO3, 
etc.

 – Tribasic acids : H3PO4

8  Dilute acids : A dilute acid is obtained by 
mixing the concentrated acid with water.

 X �e process of mixing the concentrated 
acid with water is highly exothermic (or heat 
producing). So, when a concentrated acid and 
water are mixed together, a large amount of 
heat is evolved.

 X �e dilution of a concentrated acid should 
always be done by adding concentrated acid 
to water gradually with continuous stirring 
and not by adding water to concentrated acid.

8  General properties of acids :
 X Physical properties :

 – Almost all acidic substances have sour 
taste.

 – Acids turn blue litmus solution to red.
 – Most of the acids are corrosive in nature.
 – �e solutions of acids in water conduct 

electricity.
 X Chemical properties :

 – Reaction with metals : Acids react with 
active metals such as zinc, magnesium, 
etc. and hydrogen gas is evolved. e.g.,

  Zn(s) + dil. H2SO4(aq)  ZnSO4(aq) + H2(g)

 – Reaction with metal carbonates 
and metal hydrogen carbonates : 
Acids react with metal carbonates 
and bicarbonates to give carbon 
dioxide with brisk e�ervescence. 
e.g.,

  

Na CO  + H SO Na SO2 3
Sodium 

carbonate

2 4
Sulphuric

acid

2 4
Sodium

 →

ssulphate

2
Water

2
Carbon
dioxide

 + H O  + CO ↑

Na CO  + H SO Na SO2 3
Sodium 

carbonate

2 4
Sulphuric

acid

2 4
Sodium

 →

ssulphate

2
Water

2
Carbon
dioxide

 + H O  + CO ↑

  
NaHCO  + HCl NaCl3

Sodium 
bicarbonate

Hydrochloric
acid

Sodiu
 →

mm
chloride

2
Water

2
Carbon
dioxide

 + H O  + CO ↑

NaHCO  + HCl NaCl3
Sodium 

bicarbonate
Hydrochloric

acid
Sodiu

 →
mm

chloride

2
Water

2
Carbon
dioxide

 + H O  + CO ↑
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11Acids, Bases and Salts

 – Reaction with bases : When an acid 
reacts with a base, it forms salt and water.

  

HCl  + NaOH
Hydrochloric 

acid
(Acid)

Sodium 
hydroxide 

(Base)

Neuutralisation
reaction Sodium chloride

(Salt)

2NaCl  + H O →
WWater

HCl  + NaOH
Hydrochloric 

acid
(Acid)

Sodium 
hydroxide 

(Base)

Neuutralisation
reaction Sodium chloride

(Salt)

2NaCl  + H O →
WWater

 – Reaction with metallic oxides : Metal 
oxide reacts with acid forming salt and 
water.

CaO + 2HCl CaCl
Calcium 

oxide
Hydrochloric 

acid
C

( ) ( ) ( )s aq aq → 2
aalcium 

chloride

2
Water

+ H O

 – Reaction with water : Acids when 
dissolve in water give H3O+ or H+ ions.

  HCl + H2O  H3O+ + Cl–

8  Uses of acids :
 X Sulphuric acid is used in the manufacture of 

fertilizers, paints, explosives, synthetic �bres, 
dyes, drugs, etc. and is also used in petroleum 
re�ning.

 X Nitric acid is used in the manufacture of 
fertilizers like ammonium nitrate, explosives 
like TNT, arti�cial silk, dyes and plastics.

 X Hydrochloric acid is used in textile, food, 
leather and dye industries.

8  Bases : �e substances which have bitter 
taste, soapy touch and turn red litmus to blue 
are bases.
According to Arrhenius concept, bases are 
substances which when dissolved in water 
furnish hydroxyl (OH–) ions.

8  Classi�cation of bases :
 X Based on the strength of bases :

 – Strong bases : Bases which completely 
ionise in aqueous solution to furnish  
high concentration of OH– ions, are  
called strong bases. e.g., Sodium 
hydroxide (NaOH), potassium hydroxide 
(KOH), etc.

 – Weak bases : Bases which partially 
ionise in aqueous solution to furnish 
low concentration of OH– ions, are 
called weak bases. e.g., Ammonium 
hydroxide (NH4OH), calcium hydroxide 
[Ca(OH)2], etc.

 X Based on the acidity of bases : On the basis 
of acidity (number of replaceable OH– ions 
present in a base), bases can be classi�ed as :

 – Monoacidic bases : NH4OH, NaOH, etc. 
 – Diacidic bases : Ca(OH)2, Mg(OH)2, etc.

8  General properties of bases :
 X Physical properties :

 – �ey are bitter in taste.
 – �ey are soapy to touch.
 – Bases turn the colour of red litmus to  

blue, methyl orange from orange to 
yellow and phenolphthalein from 
colourless to pink.

 – Like acids, the solutions of bases in water 
also conduct electricity.

 X Chemical properties :
 – Reaction with acids : Bases react with 

acids to form salts and water.

  

2NaOH + H SO
Sodium hydroxide 

(Base)

2
Sulphuric acid

(A

( ) ( )aq aq4

ccid)

2
Sodium sulphate

(Salt)

2 ( )
Water

Na SO +2H O → 4( )aq l

2NaOH + H SO
Sodium hydroxide 

(Base)

2
Sulphuric acid

(A

( ) ( )aq aq4

ccid)

2
Sodium sulphate

(Salt)

2 ( )
Water

Na SO +2H O → 4( )aq l

 – Reaction with metals : Some bases such 
as NaOH, KOH react with active metals 
to liberate hydrogen gas along with the 
formation of salts.

  

2NaOH + Zn Na ZnO
Sodium

hydroxide
(Base)

Zinc
(Metal)

2( ) ( ) (aq s  → 2 aaq)
Sodium zincate

(Salt)

2( )
Hydrogen 

(Gas)

+ H g

2NaOH + Zn Na ZnO
Sodium

hydroxide
(Base)

Zinc
(Metal)

2( ) ( ) (aq s  → 2 aaq)
Sodium zincate

(Salt)

2( )
Hydrogen 

(Gas)

+ H g

 – Reaction with non-metal oxides : 
Bases react with non-metallic oxides to 
produce salts and water.

  2NaOH(aq) + CO2(g)  Na2CO3(aq) + 
  H2O(l)

 – Reaction with heavy metal salts : Metal 
salts react with aqueous solution of bases 
to produce precipitates of insoluble 
metallic hydroxides.

  ZnSO4(aq) + 2NaOH(aq)  Na2SO4(aq) 
 + Zn(OH)2↓

         White ppt.
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12  CBSE Champion Science Class 10

 – Reaction with water : Bases when 
dissolved in water produce OH– ions.

  NaOH Na  OHH O2
( ) ( ) ( )s aq aq → ++ −

  Note : A base which dissolves in water 
is called an alkali. �us, all alkalies are 
bases but all bases are not alkalies.

8  Uses of bases :
 X Potassium hydroxide (caustic potash) is used 

in alkaline batteries and so� soaps.
 X Calcium hydroxide is used in manufacture 

of bleaching powder, so�ening of hard water, 
etc.

 X Ammonium hydroxide is used for removing 
grease stains from clothes.

8  Salts : Salts are the ionic compounds which 
contain a positive ion (or cation) other than 
H+ ion and negative ion (or anion) other than 
OH– ion. e.g., K2SO4, NaCl, NaNO3, etc.

8  Classi�cation of salts :
 X Normal salts : �ese salts are formed when all 

replaceable hydrogens of an acid are replaced 
by metal ions thus, they do not generally 
contain any replaceable hydrogen atom.  
e.g., NaCl, Na2SO4, etc.

 X Acidic salts : �ese salts are formed when 
a polybasic acid is partially neutralised by a 
base and salts still have some acidic H+ ions. 
e.g., NaHCO3, NaHSO3, etc.

 X Basic salts : �ese salts are formed by partial 
neutralisation of polyacidic bases with acids 
and salts still have some basic OH– ions. e.g., 
Mg(OH)Cl, etc.

 X Families of salts : �e salts are classi�ed into 
di�erent families either on the basis of the 
acid or on the basis of the base from which 
they have been obtained.

 – Sulphate family : Na2SO4, K2SO4, 
MgSO4, CaSO4, etc.

 – Nitrate family : NaNO3, KNO3, 
Cu(NO3)2, etc.

 – Chloride family : KCl, NaCl, CaCl2, 
AlCl3, etc.

8  Concept of pH : �e concentration of H+ ion 
i.e., [H+] in aqueous solution is very small, 
so it is very di�cult to express the acidity or 

alkalinity of an aqueous solution. So, pH scale 
is used to measure the strength of acids and 
bases.

 X In pH scale : 
 – All substances having pH values between  

0 and 7 are acidic in nature.
 – All substances having pH values between  

7 and 14 are basic in nature.
 – All substances having pH value equal to  

7 are neutral. 
 X pH of salt :

 – Salt of a strong acid and a strong base is 
neutral with pH value equal to 7.

 – Salt of a strong acid and a weak base is 
acidic with pH value less than 7.

 – Salt of a strong base and a weak acid is 
basic with pH value more than 7.

 X Importance of pH in everyday life : pH plays 
an important role in everyday life as :

 – In humans and plants : Most of the 
reactions taking place in our body are 
in the pH range of 7.0 to 7.8. If pH falls 
below 7.0 or rises above 7.8, the survival 
of living organisms becomes di�cult. For 
healthy growth of plants, the soil should 
have a speci�c pH which is neither highly 
alkaline nor highly acidic.

 – In digestive system : Hydrochloric 
acid is produced in our stomach which 
helps in the digestion of food. But if 
the amount of acid produced is beyond 
the required limit, it causes pain and 
irritation in the stomach. �is pain can 
be cured by antacids containing weak 
bases (like magnesium hydroxide). �is 
base neutralises the excess acid produced.

 – Tooth decay caused by acids : If the 
pH in our mouth falls below 5.5, the 
dissolution of calcium phosphate  (tooth 
enamel) starts i.e., tooth decay begins.

 – Self defence of animals and plants 
through chemical warfare : Sting of 
honey-bee or yellow ant injects methanoic 
acid (or formic acid) due to which we feel 
pain. To get relief, a solution of mild base, 
such as baking soda is used. Stinging hair 
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13Acids, Bases and Salts

of nettle leaves inject methanoic acid, 
causing burning pain.

8  Common salt (Sodium chloride, NaCl) : Sea 
water is one of the main source of common 
salt. To extract the salt from sea water, it is 
allowed to evaporate in shallow tanks under 
the in�uence of sun and wind.

 X Properties of common salt :
 – It is a colourless crystalline substance 

with melting point 820°C.
 – At low temperature (0 to –20°C), it exists 

as a dihydrate, NaCl 2H2O.
 – It is slightly hygroscopic in nature.
 – It is soluble in water.

 X Uses of common salt :
 – It is essential constituent of our diet.
 – It is used to make freezing mixture 

(when mixed with ice) e.g., in making 
ice-creams.

 – It is used as raw material for caustic 
soda, bleaching powder, baking soda and 
washing soda.

8  Sodium hydroxide (caustic soda) : Sodium 
hydroxide is prepared by electrolysis of an 
aqueous solution of sodium chloride (brine). 
�is method is called ‘chlor-alkali’ process. 
�e complete reaction can be represented as,

2NaCl 2H O

NaOH Cl
2

On passing
electricity( ) ( )

( ) (

aq l

aq

+  →

+2 2 gg g) ( )+ H2
�e sodium hydroxide solution is formed 
near the cathode.

 X Uses : It is used
 – for making soaps and detergents.
 – for degreasing metals.
 – in making of arti�cial �bres.
 – in petroleum re�ning.
 – as a laboratory reagent.

8  Bleaching powder (CaOCl2) : It is prepared 
by the action of chlorine gas on dry slaked 
lime Ca(OH)2.

Ca(OH) + Cl CaOCl H O2
Slaked lime

2 2
Bleaching 

powder

2 → +

�e chlorine used in the above reaction is the 
by-product produced during the electrolysis 

of brine. Manufacturing of bleaching powder, 
is generally carried out in ‘Hasenclever plant’.

 X Uses : It is used
 – in textile industry for bleaching cotton 

and linen.
 – in paper industry for bleaching wood 

pulp.
 – in laundry for bleaching washed clothes.
 – for disinfecting drinking water.

8  Baking soda (NaHCO3) : When an aqueous 
solution of sodium chloride (brine) saturated 
with ammonia is allowed to react with carbon 
dioxide, baking soda is produced along with 
ammonium chloride.

NaCl + H O + CO + NH NH Cl

+ NaHCO
2 2 3 4

3
Baking soda

 →

�is process is known as ‘Solvay process’.
 X Uses : It is used

 – as an antacid.
 – as an additive in food and drinks.
 – in �re - extinguishers.

8  Washing soda (Na2CO3 . 10H2O) : �e 
preparation of washing soda is carried out 
through following steps :
Step-I : Manufacture of sodium hydrogen 
carbonate :
NaCl + H O + NH + CO NaHCO2 3 2

Sodium
bicarbonate

 → 3

 + NH4Cl
Step-II : �ermal decomposition of sodium 
hydrogen carbonate : When dry crystals 
of sodium hydrogen carbonate are heated 
strongly, they decompose to form anhydrous 
sodium carbonate (soda ash).

2NaHCO Na CO CO

+ H O
3( )

Heat
s  → +2 3 2

2

( ) ( )

( )

s g

g

Step-III : Recrystallisation of sodium 
carbonate : Sodium carbonate thus obtained 
is recrystallised to form crystals of washing 
soda.

Na CO 10H O Na CO 10H O3( )
Anhydrous 

sodium
carbonate

22 2 3 2s +  →( ) .l (( )s
Washing soda
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14  CBSE Champion Science Class 10

 X Uses : It is used
 – for so�ening of hard water.
 – for washing purposes in laundry and as 

cleaning agent for domestic purposes.
 – in textile industries and also in petroleum 

re�ning.
 – in the manufacturing of borax.

8  Plaster of Paris : It is prepared by heating 
gypsum (CaSO4.2H2O) at 373 K in a kiln.

 

CaSO .2H O CaSO 1 H O  

+1

Gypsum

Heat
K

Plaster of Paris
4 2 373 4 22

 → .

11 H O
2 2

 �e temperature during the heating should 
not be allowed to rise above 373 K. Otherwise, 
whole of its water is lost and anhydrous 
calcium sulphate (CaSO4) is obtained.

 X Uses : It is used
 – for making moulds for toys, pottery, 

ceramics, etc.
 – for making statues, models and other 

decorative materials.
 – as �re proo�ng materials.
 – in medical science as plasters for setting 

broken and fractured bones.

8  Water of crystallisation : It is the �xed 
number of water molecules present in 
one formula unit of a salt. e.g., Gypsum 
(CaSO4.2H2O) has two molecules of water of 
crystallisation.
In hydrated copper sulphate (CuSO4.5H2O), 
there are �ve molecules of water of 
crystallisation.
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15Acids, Bases and Salts

2.3 How Strong are Acid or Base 
Solutions?

VSA (1 mark)

1. Fresh milk has a pH of 6. When it changes 
into curd (yogurt), will its pH value increase 
or decrease? Why? (Delhi 2009)

2. What e�ect does an increase in concentration 
of H+

(aq) in a solution have on the pH of 
solution? (AI 2009)

2.4 More About Salts

VSA (1 mark)

3. Name the gas evolved when dilute HCl reacts 
with sodium hydrogen carbonate. How is it 
recognised? (Delhi 2008)

SA I (2 marks)

4. What happens when chlorine is passed over 
slaked lime at 313 K? Write chemical equation 
of the reaction involved and state two uses of 
the product obtained. (Foreign 2010)

5. A compound which is prepared from gypsum 
has the property of hardening when mixed 

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions

with a proper quantity of water. Identify the 
compound. Write the chemical equation for 
its preparation. For what purpose is it used in 
hospitals? (Delhi 2009)

6. (i) Name the products formed when sodium 
hydrogen carbonate is heated.

 (ii)  Write the chemical equation for the 
reaction involved in the above. (AI 2009)

7. What is meant by ‘water of crystallisation’ of 
a substance? Describe an activity to show that 
blue copper sulphate crystals contain water of 
crystallisation. (Foreign 2009, Delhi 2008)

8. Write the chemical formula for washing soda. 
How may it be obtained from baking soda? 
Name an industrial use of washing soda other 
than washing clothes. (AI 2008)

9. Write the chemical formula for bleaching 
powder. How is bleaching powder prepared? 
For what purpose is it used in paper factories?

(AI 2008)
10. What is the chemical formula for Plaster of 

Paris? How is it prepared? State the common 
and chemical names of the compound formed 
when Plaster of Paris is mixed with water. 
 (AI 2008)
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1. Fresh milk has pH value equal to 6 but when 
it changes into curd (yogurt) then there is a slight 
decrease in pH value as curd contains lactic acid 
which is more acidic than milk. More acidic is a 
substance, lesser will be its pH.
2. As the concentration of H+

(aq) ions increases, 
the pH of the solution decreases.
3. When sodium hydrogen carbonate reacts 
with dilute HCl then carbon dioxide (CO2) gas is 
released.
NaHCO3(s) + HCl(aq)  NaCl(aq) + H2O(l) + 
 CO2(g)

�is gas is recognised by passing it through lime 
water which turns milky due to the formation of 
calcium carbonate.

4. When chlorine is passed over slaked lime at 
313 K then bleaching powder is formed.

Ca(OH) Cl CaOCl
Slaked lime Chlorine

2( )
Bleaching
p

2 2( ) ( )s g+  → s

oowder

2
Water

H O+ ( )l

Bleaching powder is used :
(i)  for bleaching cotton �bres/fabrics in textile 

industries and wood pulp in paper industries.
(ii) as disinfectant and germicide.
5. Plaster of Paris (CaSO4.1/2H2O) has the 
property of hardening when mixed with a proper 
quantity of water.
Plaster of Paris is obtained by heating gypsum at 
373 K.

CaSO .2H O CaSO . H O4 2
Gypsum

373 K
heat 4 2

Plaster of Paris
( )s  → 1

2
++ 3

2 2H O

In hospitals, it is used as plaster for setting the 
fractured bones in the right position.
6. (i) On heating sodium hydrogen carbonate 
(NaHCO3), it decomposes to give sodium 
carbonate and carbon dioxide.

Detailed Solutions

7. Crystals of some salts contain certain amount 
of associated water. �e water associated with the 
crystal (or molecule) of any salt is called water of 
crystallisation. e.g., CuSO4.5H2O, FeSO4.7H2O, 
etc.
Aim : To test the presence of water of crystallisation 
in copper sulphate crystals following activity is 
performed.
Materials required : Copper sulphate crystals, test 
tube holder, boiling tube, water, burner.

Procedure :
1. Take a few crystals of copper sulphate in a dry 

boiling tube. �ese have blue colour.
2. Heat the boiling tube by holding it with a test 

tube holder on the �ame of the burner.
Observations : You will observe that the colour of 
copper sulphate a�er heating becomes white. You 
may also notice water droplets in the boiling tube 
which are obtained from water of crystallisation.
A�er adding 2-3 drops of water on the white 
sample of copper sulphate (obtained a�er heating) 
you will observe that the blue colour of copper 
sulphate is restored.

 CuSO4 5H2O Heat  CuSO4 + 5H2O
 (Blue) (White)

 CuSO4 + 5H2O  CuSO4 5H2O
 (White) (Blue)

8. �e chemical formula of washing soda is 
Na2CO3.10H2O (sodium carbonate decahydrate).
It can be obtained by heating baking soda followed 
by recrystallisation from its aqueous solution.
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17Acids, Bases and Salts

10. �e chemical formula for Plaster of Paris is 

CaSO4. 1
2

H2O (calcium sulphate hemihydrate).

It is prepared by heating gypsum at 373 K.

CaSO .2H O CaSO . H O4 2
Gypsum

373 K
4 2

Plaster of Paris (POP)

 → +1
2

33
2

H O2

When Plaster of Paris is mixed with water the 
compound formed is gypsum (common name). 
�e chemical name of gypsum is calcium sulphate 
dihydrate.

 2NaHCO3 heat →  Na2CO3 + CO2 + H2O
 Na2CO3 + 10H2O  Na2CO3.10H2O
�e most important use of washing soda is in the 
manufacturing of glass.
9. Chemical formula for bleaching powder is 
CaOCl2 (calcium oxychloride). It is prepared by 
reaction of slaked lime Ca(OH)2 with dry chlorine 
gas.
 Ca(OH)2 + Cl2  CaOCl2 + H2O
Bleaching powder is used for bleaching the wood 
pulp in paper factories.
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3.1 Physical Properties

3.2 Chemical Properties of Metals 

3.3 How do Metals and Non-Metals React?

3.4 Occurrence of Metals

3.5 Corrosion

8  Elements : An element is a substance that is 
made entirely from one type of atoms.
Examples : Hydrogen (H), Helium (He), 
Oxygen (O), etc.
Based on their properties they are classi�ed 
into two categories called metals and non-metals.

 X Metals : �ose elements which possess lustre 
when freshly cut, are malleable, ductile and 
good conductors of heat and electricity are 
known as metals. �ey may also be de�ned as 

Chapter

3 Metals and Non-metals

8	 Maximum weightage is of Chemical Properties of 
Metals and Occurrence of Metals.

8  Maximum VSA type questions were asked from 
Chemical Properties of Metals.

8	  Maximum SA I and SA II type questions were 
asked from Chemical Properties of Metals  and 
Corrosion respectively.

8	  Maximum LA type questions were asked from 
Occurrence of Metals.

Topicwise Analysis of 2010-2008 Years’ CBSE Board Questions

QUICK RECAP

those elements which lose electrons and form 
positive ions. �us, metals are electropositive 
elements. 
Examples : Sodium (Na), Potassium (K), 
Calcium (Ca), etc.

 X Non-metals : �ose elements which do not 
possess lustre and are neither good conductors 
of heat and electricity nor malleable and 
ductile but are brittle, are known as non-metals. 
�ey may also be de�ned as elements which 
gain electrons and form negative ions. �us,  
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19Metals and Non-metals

non-metals are electronegative elements.
Examples : Hydrogen (H), Oxygen (O), 
Nitrogen (N), Chlorine (Cl), etc.

8  Physical properties of metals :
 X Metals in their pure state have shining surface 

i.e., possess metallic lustre.
 X Metals are generally hard. �e hardness varies 

from metal to metal. Stronger the metallic 
bond, harder is the metal.

 X Metals are generally malleable. �e ability of 
metals to be beaten into thin sheets is called 
malleability.

 X Metals are generally ductile. �e ability 
of metals to be drawn into wires is called 
ductility. Gold is the most ductile metal.

 X Metals are good conductors of heat and 
possess high melting points. But some 
exceptions are there e.g., lithium, sodium, 
potassium, caesium and gallium are metals 
with low melting points. Infact, gallium and 
caesium have so low melting points that they 
melt even on keeping them on the palm.

 X Metals are good conductors of electricity. 
�e order of electrical conductivity of some 
metals is found to be as follows :

Ag Cu Au Al W Hg
Silver Copper Gold Aluminium Tungsten Mercury

> > > > >

 X Metals are sonorous i.e., they produce sound 
by striking on hard surface.

 X Metals have high density due to closely packed 
atoms. But lithium, sodium, potassium are 
metals with low densities.

 X �ey have high tensile strength. Due to this 
property, iron is used in the construction of 
bridges, buildings, railway lines, etc.

 X All metals are solids except mercury which is 
liquid.

8  Physical properties of non-metals :
 X Non-metals do not possess any lustre, but 

iodine is a non-metallic solid with lustre.
 X �ey are so� and brittle. �e only exception is 

diamond, an allotropic form of carbon, which 
is a non-metal but is the hardest substance 
known.

 X �ey are neither malleable nor ductile.
 X �ey are bad conductors of heat and 

electricity. Exception is graphite which is an 

allotropic form of carbon and is a non-metal 
but good conductor of electricity.

 X �ey are non-sonorous, i.e., they do not 
produce any sound when hit with a hard object.

 X �ey have low melting and boiling points 
except diamond and graphite which have 
high melting points.

 X �ey have low densities.
 X �ey have low tensile strength i.e., these are 

easily broken.
 X �ey may be solids, liquids or gases at room 

temperature.
 – Carbon, sulphur, phosphorous and 

iodine are solid non-metals.
 – Bromine is a liquid non-metal.
 – Hydrogen, oxygen, nitrogen, chlorine, 

helium and neon are gaseous non-metals.

8  Chemical properties of metals :
 X Reaction with oxygen : Almost all the metals 

react with oxygen or air to form metal oxides 
which are basic in nature.
Metal + Oxygen  Metal oxide

 – When copper is heated in air, it combines 
with oxygen to form copper (II) oxide 
which is a black in colour.

  2Cu + O2  2CuO
 – Iron reacts with oxygen to give a mixture 

of FeO and Fe2O3.

3Fe + 2O FeO.Fe O or Fe O2
Heat

2 3
Iron (II, III) 

oxide

3 4
Ferro

 →
ssoferric

oxide

 X Reaction with water : Highly reactive metals 
such as sodium and potassium (placed at the 
top of the reactivity series) react violently 
even with cold water with formation of 
hydrogen gas and energy is released.
2K(s) + 2H2O(l)  2KOH(aq) + H2(g) 

+ heat energy
Calcium reacts with water less violently while 
magnesium reacts with water only on heating.
Ca(s) + 2H2O(l)  Ca(OH)2(aq) + H2(g)

Mg(s) + 2H2O(l) 
Heat →  Mg(OH)2(aq) + H2(g)

 X Reaction with acids : Metals placed above 
hydrogen in the reactivity series react with 
dilute acids such as HCl and H2SO4 to displace 
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hydrogen from acids forming corresponding 
metal salt with the evolution of hydrogen gas.
Metal + Acid(dil.)  Metal salt +
 Hydrogen gas
2Na(s) + 2HCl(dil.)  2NaCl(aq) + H2(g)
Mg(s) + H2SO4(dil.)  MgSO4(aq) + H2(g)

 – Hydrogen gas is not evolved when a  
metal reacts with nitric acid because 
nitric acid is a strong oxidising agent.

 – Gold and platinum are noble metals 
which do not react with any strong acid 
like HCl, HNO3 and H2SO4, but these 
can be dissolved in aqua regia (a mixture 
of conc. HCl and conc. HNO3 in the ratio 
of 3 : 1) due to the formation of nascent 
chlorine which reacts with these metals 
to form metal chlorides.

3 3HCl + HNO
Aqua regia

� ��� ���
  NOCl + 2H2O  +  2Cl

   Nitrosyl Nascent
   chloride chlorine
Au + 3Cl  AuCl3 ; Pt + 4Cl  PtCl4
Aqua regia is highly corrosive and fuming 
liquid.

 X Reaction with salt solutions : More reactive 
metals can displace less reactive metals from 
the aqueous solutions of their salts. �ese 
reactions are known as metal displacement 
reactions. Generally,
Metal A + Salt solution of B  Salt solution 
 of A + Metal B
Examples :
Zn(s) + CuSO4(aq)  ZnSO4(aq) + Cu(s)
Fe(s) + CuSO4(aq)  FeSO4(aq) + Cu(s)

8  Reactivity series : It is the series in which 
metals are arranged in the order of their 
decreasing reactivity as shown :
Potassium (K) Most reactive
Sodium (Na)
Calcium (Ca)
Magnesium (Mg)
Aluminium (Al) 
Zinc (Zn)
Iron (Fe)
Lead (Pb)
[Hydrogen (H)]
Copper (Cu)
Mercury (Hg)
Silver (Ag)
Gold (Au) Least reactive

 X Characteristics of the reactivity series :
 – Metals are arranged in this series on the 

basis of the ease with which atoms of 
these metals give up their electrons to 
form ions.

 – Higher the metal in the series, greater is 
its tendency to form ions in solution.

 – Metals are placed in a decreasing order 
of reactivity, i.e., the most reactive metals 
are placed at the top and as we move 
down, the reactivity of metals decreases.

 – �e series also shows which metal will 
displace the other in a solution. Metals 
placed above will displace the metals 
placed below in the series.

8  Ionic compounds : A chemical bond formed 
between two atoms by complete transfer of 
electrons from one atom to another so as 
to complete their octets and hence, acquire 
the stable nearest noble gas con�guration, 
is called ionic bond. �e compounds thus 
formed are known as ionic compounds.

 X Formation of ionic compounds : During 
formation of ionic compounds, metal atom 
looses electrons and these electrons are 
accepted by non-metal atom. In this way, 
cations and anions are formed which are held 
together by ionic bonds.
�is can be understood by taking an example 
of formation of sodium chloride.

�e transfer of electrons may be represented as:

8  Properties of ionic compounds :
 X Physical state : Ionic compounds are generally 

solids and exist in the form of crystals as ions 
are bonded by strong attractive forces. �ese 
crystals di�er in their shapes and lustre.
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21Metals and Non-metals

 X Melting and boiling points : �eir melting 
and boiling points are very high as they have 
strong forces of attraction.

 X Solubility : Ionic compounds are generally 
soluble in water and insoluble in solvents 
such as kerosene, petrol, etc.

 X Electrical conductivity : Ionic compounds 
conduct electricity in the aqueous solution as 
well as in the molten state but not in the solid 
state.

8  Occurrence of metals : �e major source 
of metals (whether in the free state or in the 
combined state) is the earth’s crust. Some 
metals are found in the sea water in the form 
of their soluble salts. Percentage of some 
metals in earth’s crust is as follows :
Al(7%), Fe(4%), Ca(3%), Na(2.7%), K(2.5%), 
Mg(2%) and Ti(0.6%).

 X Minerals and Ores : �e elementary state 
or the compounds, in the form of which the 
metals occur in nature are called minerals. �e 
earthy, sandy and rocky impurities associated 
with the mineral are called gangue or matrix. 
Also, the mineral from which the metal can 
be extracted conveniently and economically 
is called an ore.

8  Extraction of metals : Getting a metal out of 
its ore is called extraction of the metal.

8  Metallurgy : Various steps involved in the 
extraction of a metal from its ore followed by 
re�ning of the metal is called ‘metallurgy’. �e 
steps involved are summarised as follows :

�e three major steps involved in the 
extraction of a metal from its ore are :
(i) concentration or enrichment of ore
(ii) conversion of concentrated ore into 

metal
(iii) re�ning of impure metal.

 X Concentration or enrichment of ore : 
It is done by removing gangue. �e methods 
for removing gangue are gravity separation, 
froth �oatation process, electromagnetic 
separation and chemical separation.

 X Conversion of concentrated ore into metal :
 – Extraction of highly reactive metals : 

�e highly reactive metals like Na, Mg, 
Ca, etc. are extracted by electrolytic 
reduction of their molten chlorides or 
oxides. Electrolytic reduction is brought 
about by passing electric current through 
the molten state. Metal gets deposited at 
the cathode.

  At cathode : Na+ + e–  Na
  At anode : 2Cl–  Cl2 + 2e–

 – Extraction of metals of medium 
reactivity : �e metals with moderate 
reactivity like zinc, iron, lead, copper, etc. 
are generally present as oxides, sulphides 
or carbonates. �ese sulphides and 
carbonates �rst need to get converted 
to oxides as it is easier to get metal from 
their oxides.

  �is can be done by two processes :
  •  Roasting : In this process, the 

sulphide ores are converted into 
oxides by heating strongly in presence 
of excess of air.

       2ZnS(s) + 3O2(g) 
Roasting  2ZnO(s)

   Zinc sulphide + 2SO2(g)
   (Zinc blende ore)
  •  Calcination : In this process, the 

carbonate ores are converted into 
oxides by heating strongly in the 
absence or limited supply of air.

   ZnCO3(s) 
Heat  2ZnO(s) + CO2(g)

   Zinc carbonate
   (Calamine ore)
  �e metal oxides are then reduced 

to corresponding metals by using 
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reducing agents like carbon or by using 
displacement reactions with highly 
reactive metals such as aluminium, 
sodium, calcium, etc.

  ZnO(s) + C (s) 
Heat  Zn(s) + CO(g)

  3MnO2(s) + 4Al(s) 
Heat  3Mn(l) +

  2Al2O3(s)
  �e reduction of metal oxides to metal 

using aluminium as the reducing agent 
is called aluminothermy. �e reaction is 
highly exothermic. �e heat evolved is 
so high that the metal is obtained in the 
molten state.

  Fe2O3(s) + 2Al(s) 
Ignited  2Fe(l) + Al2O3(s)

  �is reaction is known as thermite 
reaction and used for welding the broken 
parts of iron machinery, railway tracks, 
girders, etc.

 – Extraction of metals with low reactivity : 
�e oxides of these metals can be reduced 
to metals by heating alone.

        2HgS(s) + 3O2(g) 
Heat  2HgO(s) + 

  Mercury sulphide 2SO2(g)
    (Cinnabar ore) 

    2HgO(s) 
Heat  2Hg(l) + O2(g)

 X Re�ning of impure metal : �e process of 
purifying impure metals is called re�ning 
of metals. �e most widely used method 
is electrolytic re�ning. In this process, the 
impure metal is made the anode and a thin 
strip of pure metal is made the cathode. 
A solution of the metal salt is used as an 

electrolyte. On passing the current through 
the electrolyte, the impure metal from the 
anode dissolves into the electrolyte and pure 
metal from the electrolyte is deposited on the 
cathode. �e soluble impurities go into the 
solution, whereas, the insoluble impurities 
settle down at the bottom of the anode as 
such in the form of anode mud.

8  Corrosion : �e process of slowly eating up 
of metals due to their conversion into oxides, 
carbonates, sulphides, sulphates, etc. by the 
action of atmospheric gases and moisture is 
called ‘corrosion’. In general, more reactive 
the metal, more easily it gets corrode. Metals 
like potassium, magnesium, aluminium, 
zinc, iron, etc. undergo corrosion easily while 
noble metals like gold and platinum do not 
get corroded easily. Corrosion of iron is 
known as rusting which causes a big loss to 
the economy of the country.

 X Prevention of corrosion : Rusting of iron can 
be prevented by painting, oiling, greasing, 
galvanising, chrome plating, anodising or 
making alloys.

 – A thin layer of tin metal or chromium 
metal is deposited on iron objects by 
electroplating to prevent rusting.

 – Galvanisation is a method of protecting 
iron from rusting by coating them with a 
thin layer of zinc.

 – Alloying : An alloy is a homogeneous  
mixture of two or more metals or a metal 
and a non-metal. e.g.,

  stainless steel (Fe + Cr + Ni), 
  brass (Cu + Zn), bronze (Cu + Sn), etc.
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3.2 Chemical Properties of Metals

VSA (1 mark)

1. What changes in the colour of iron nails and 
copper sulphate solution do you observe 
a�er keeping the iron nails dipped in copper 
sulphate solution for about 30 minutes?

(Delhi 2010)
2. Which gas is generally liberated when a dilute 

solution of hydrochloric acid reacts with an 
active metal? (Foreign 2009)

3. Arrange the following metals in a decreasing 
order of activity :

  Na, K, Cu, Ag (Foreign 2009)
4. From amongst the metals sodium, calcium, 

aluminium, copper and magnesium, name 
the metal

 (i) which reacts with water only on boiling 
and

 (ii) another which does not react even with 
steam. (Delhi 2008)

SA I (2 marks)

5. Name two metals which react violently with 
cold water. Write any three observations you 
would make when such a metal is dropped 
into water. How would you identify the gas 
evolved, if any, during the reaction? (AI 2008)

6. (a) Name a metal for each case :
  (i)  It does not react with cold as well as 

hot water but reacts with steam.
  (ii)  It does not react with any physical 

state of water.
 (b) When calcium metal is added to water 

the gas evolved does not catch �re but 
the same gas evolved on adding sodium 
metal to water catches �re. Why is it so?

(AI 2008)

SA II (3 marks)

7. (a) What are amphoteric oxides? Choose 
the amphoteric oxides from amongst the 
following oxides :

  Na2O, ZnO, Al2O3, CO2, H2O

 (b) Why is it that non-metals do not displace 
hydrogen from dilute acids? (AI 2008)

LA (5 marks)

8. Give reason why
 (i) metals are good conductors, whereas 

non-metals are bad conductors of 
electricity.

 (ii) metals replace hydrogen from acids 
whereas non-metals do not.

 (iii) an iron knife dipped in a blue copper 
sulphate solution turns the blue solution 
light green.

 (iv) sodium is kept under kerosene.
 (v) carbon cannot reduce the oxides of 

sodium or aluminium. (Foreign 2010)

3.3 How do Metals and
 Non-metals React?

VSA (1 mark)

9. Give reason for the following observation : 
ionic compounds in general have high 
melting and boiling points.

(1/5, Foreign 2009)

SA II (3 marks)

10. (a) Show the formation of Na2O by the 
transfer of electrons between the 
combining atoms.

 (b) Why are ionic compounds usually hard?
 (c) How is it that ionic compounds in the 

solid state do not conduct electricity and 
they do so when in molten state? 

(Delhi 2008)

LA (5 marks)

11. Write the names and symbols of two most 
reactive metals belonging to group I of the 
periodic table. Explain by drawing electronic 
structure how either one of the two metals 
reacts with a halogen. With which name is 
the bond formed between these elements 
known and what is the class of the compound 
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so formed known? State any four physical 
properties of such compounds. (Delhi 2010)

3.4 Occurrence of Metals

VSA (1 mark)

12. Name a reducing agent that may be used to 
obtain manganese from manganese dioxide.

(Delhi 2009)
13. Give reason for the following observation : 

highly reactive metals cannot be obtained 
from their oxides by heating them with 
carbon. (1/5, Foreign 2009)

SA I (2 marks)

14. Explain how the following metals are obtained 
from their compounds by the reduction 
process :

 (i) Metal M which is in the middle of the 
reactivity series.

 (ii) Metal N which is high up in the reactivity 
series.

 Give one example of each type. (AI 2009)

SA II (3 marks)

15. No chemical reaction takes place when 
granules of a solid, A, are mixed with the 
powder of another solid, B. However when 
the mixture is heated, a reaction takes place 
between its components. One of the products, 
C, is a metal and settles down in the molten 
state while the other product, D, �oats over 
it. It was observed that the reaction is highly 
exothermic.

 (i) Based on the given information make 
an assumption about A and B and write 

a chemical equation for the chemical 
reaction indicating the conditions of 
reaction, physical state of reactants and 
products and thermal status of reaction.

 (ii) Mention any two types of reactions under 
which above chemical reaction can be 
classi�ed. (Delhi 2010)

LA (5 marks)

16. What is meant by re�ning of metals? Name 
the most widely used method of re�ning 
impure metals produced by various reduction 
processes. Describe with the help of a labelled 
diagram how this method may be used for 
re�ning of copper. (Delhi 2010)

17. (a) Distinguish between ‘roasting’ and 
‘calcination’. Which of these two is used 
for sulphide ores and why?

 (b) Write a chemical equation to illustrate 
the use of aluminium for joining cracked 
railway lines.

 (c) Name the anode, the cathode and the 
electrolyte used in the electrolytic 
re�ning of impure copper. (AI 2009)

3.5 Corrosion

SA II (3 marks)

18. What is meant by ‘rusting’? With labelled 
diagrams describe an activity to �nd out the 
conditions under which iron rusts.

 (Delhi 2009)
19. Give reason for the following observation : 

Copper vessels get a green coat when le� 
exposed to air in rainy season. (Foreign 2009)
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1. As iron (Fe) is more reactive than copper (Cu) 
so, iron displaces copper from its salt solution. 
�us, blue coloured CuSO4 gets converted into 
pale green coloured FeSO4 a�er keeping iron nails 
in CuSO4 solution.

CuSO Fe FeSO Cu
Blue Pale green

4 4+  → +

2. Generally, hydrogen gas is liberated when 
dilute solution of hydrochloric acid reacts with 
active metals.
3. �e decreasing order of activity is
 K > Na > Cu > Ag
4. (i) Aluminium is the metal which reacts  
with water only on boiling (i.e., it reacts with 
steam).
(ii) Copper metal does not react even with steam 
due to its low reactivity.
5. Sodium and potassium react with cold water 
violently.
When these metals are dropped into water then 
following changes are observed :
(i) Bubbles come out of water due to the evolution 
of a gas.
(ii) �is gas catches �re immediately.
(iii) �e beaker becomes hot as the reaction is 
highly exothermic.
When a burning matchstick is brought near this 
gas (hydrogen) then it burns explosively with a 
‘pop’ sound.
6. (a) (i) Iron metal does not react with cold as 
well as hot water but it reacts with steam.
 3Fe(s) + 4H2O(g)  Fe3O4(s) + 4H2(g)↑
(ii) Gold does not react with cold water, hot water 
and not even with steam.
(b) When calcium metal is added to water 
the hydrogen gas evolved, does not catch �re 
because the reaction of calcium with water is less 
violent and the heat evolved is not su�cient for 
the hydrogen gas to catch �re. But the same gas 
evolved on adding sodium metal to water, catches 
�re because the reaction is very violent and highly 
exothermic and the heat evolved is su�cient for 
hydrogen gas to catch �re.

7. (a) �ose oxides which react with both acids 
as well as bases to produce salts and water are 
called amphoteric oxides.
Among the given oxides, Al2O3 and ZnO are 
amphoteric in nature.
(b) Non-metals do not displace hydrogen from 
dilute acids because non-metals do not provide 
electrons to change H+ ions into hydrogen gas.
8. (i) Metals are good conductors of electricity 
because they have free electrons or ions while  
non-metals do not contain free electrons or ions.
(ii) When a metal (which is more electropositive 
than hydrogen) is placed in an acid solution, it 
loses electrons. �ese electrons are gained by H+ 
ions to produce hydrogen gas.
e.g.,
  H2SO4  2H+ + SO4

2–

Loss of e– by zinc :  Zn  Zn2+ + 2e–

Gain of  e– by H+ :  2H+ + 2e– 
  H2

Overall reaction : Zn + 2H+
 Zn2+ + H2

Non-metals do not have tendency to lose electrons.
(iii) As iron is more reactive than copper so,  
iron will displace copper from copper sulphate 
solution.

 
Fe CuSO FeSO Cu

Blue
4

Pale green
+  → +4

�us, blue coloured copper sulphate gets converted 
into light green iron sulphate.
(iv) Sodium catches �re vigorously on reaction 
with oxygen at room temperature if kept in open. 
�erefore, sodium is kept under kerosene.
(v) Carbon cannot reduce the oxides of sodium 
or aluminium because sodium and aluminium are 
placed at the top of the reactivity series and are 
highly reactive. �ey have more a�nity for oxygen 
than carbon.
9. Due to strong forces of attraction, the ions are 
bound to each other very �rmly. As a result, the 
electrovalent or ionic solids have high melting and 
boiling points.

Detailed Solutions
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10. (a) �e formation of Na2O can be represented 
as :

(b) Ionic compounds are usually hard due to 
strong forces of attraction between oppositely 
charged ions.
(c) Ionic compounds in the solid state do not 
conduct electricity because movement of ions in 
solid state is not possible due to the rigid structure. 
But they conduct electricity in the molten state 
as the electrostatic forces of attraction between 
oppositely charged ions are overcome by heat and 
ions become free to move.
11. Rubidium (Rb) and Caesium (Cs) are the two 
most reactive metals belonging to group-I of the 
periodic table.
Caesium (Cs) reacts with halogen say chlorine (Cl) 
to form caesium chloride as follows :

 
�is bond formed by complete transfer of 
electrons between two elements is called ionic 
bond and the compound so formed is known as 
ionic compound.
Physical properties of ionic compounds are :
(i) Physical nature : Ionic compounds are solids 
and are somewhat hard because of the strong 
forces of attraction between the positive and 
negative ions. 
(ii) Melting and boiling points : Ionic 
compounds have high melting and boiling points. 
�is is because a considerable amount of energy is 
required to break the strong inter-ionic forces of 
attraction.
(iii) Solubility : �ey are soluble in water and 
insoluble in solvents such as kerosene, petrol, etc.
(iv) Conduction of electricity : A solution of an 
ionic compound in water contains ions which 
move to the opposite electrodes when electricity 
is passed through the solution. �ey conduct 
electricity  in molten state as well as in aqueous 
solution but not in solid state because movement 
of ions in the solid state is not possible due to their 
rigid structures.

12. Aluminium reduces manganese dioxide 
(MnO2) to manganese (Mn). �e reaction is highly 
exothermic.

 3MnO2(s)  + 4Al(s) 
heat →  3Mn(l) + 2Al2O3(s)

13. �e oxides of the most reactive metals such 
as sodium, potassium, magnesium, aluminium, 
etc. cannot be reduced by reducing agents such as 
carbon or aluminium. �is is because these metals 
have more a�nity for oxygen than carbon or 
aluminium hence, cannot be reduced by common 
reducing agents.
14. (i) �ose metals (M) which have moderate 
reactivity such as zinc, lead, iron, copper, etc. 
are obtained by the reduction of their oxides by 
reducing agents such as carbon or aluminium.
e.g.,

PbO C Pb CO
Lead oxide Lead

+  → +∆

Fe O 2Al 2Fe Al O2 3( )
Ferric oxide

heat

Iron
2 3( )s s+  → +( ) ( )s l

(ii) �ose metals (N) which are high up in the 
reactivity series are extracted by electrolytic 
reduction method.
e.g., sodium is obtained by the electrolysis of its 
molten chloride. �e sodium metal is deposited 
at the cathode, whereas chlorine is liberated at the 
anode.
 At cathode : Na+ + e–  Na
 At anode : 2Cl–  Cl2 + 2e–

15. From the given information it is clear that
 A is Fe2O3 and B is Al.
(i) When A (Fe2O3) and B (Al) are heated then 
C (Fe) metal is formed which settles down in the 
molten state while D (Al2O3) �oats over it. �is 
reaction is exothermic in nature.

 Fe2O3(s) + 2Al(s) 
heat →  2Fe(l) + Al2O3(s)

(ii) �is reaction can be classi�ed under 
displacement reaction  and redox reaction.
16. �e process of purifying the impure (crude) 
metal is called re�ning of metals.
�e most widely used method of re�ning impure 
metals produced by various reduction processes is 
electrolytic re�ning.
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In electrolytic re�ning, a thick block of impure 
metal acts as anode. It is connected to the positive 
terminal of the battery. A thin sheet of pure metal 
acts as cathode. It is connected to the negative 
terminal of the battery. An aqueous solution of a 
suitable salt of the metal is used as the electrolyte. 
On passing current through the electrolyte, 
pure metal gets deposited on the cathode and 
the impure metal of the anode dissolves into the 
elctrolyte. �e impurities either dissolve in the 
solution or settle down at the bottom of the anode 
as anode mud.

17. (a) �e process of heating an ore (generally 
a sulphide ore) strongly below its melting point in 
the presence of an excess of air is called roasting.
Calcination is the process of heating an ore 
(generally a carbonate ore) strongly in the absence 
of air or very limited supply of air. 
Roasting process is used for sulphide ores because 
sulphur gets oxidised to SO2 which can be easily 
removed leaving behind the metal oxide.
(b) Aluminium displaces iron from iron oxide on 
heating.

Fe2O3(s) + 2Al(s) 
heat →  Al2O3(s) + 2Fe(l) + Heat

�is reaction produces lots of heat which results 
in the melting of railway track lines. A�er cooling, 
iron again forms a hard solid and hence, cracked 
railway lines can be joined.

(c) For electrolytic re�ning of impure copper, 
impure copper is used as anode, pure copper is 
used as cathode and copper sulphate solution is 
used as the electrolyte.
18. Iron when exposed to moist air for a long 
time acquires a coating of a brown �aky substance 
known as rust and this process is called rusting. 
Following activity can be performed to �nd out the 
conditions under which iron rusts :
Materials required : Iron nails, distilled water, 
turpentine oil, anhydrous calcium chloride.
Procedure : 
1.  Take three test tubes and put one clean nail in 

each of them. Label them as A, B and C. 
2.  Pour some water in test tube A. In test tube 

B, pour some boiled distilled water along with 
some turpentine oil. In test tube C, add some 
anhydrous calcium chloride.

3.  Leave these test tubes undisturbed for a few 
days.

Observations : Only in test tube A, iron nails get 
rusted since the nails in this test tube are exposed 
to both air and water.
Conclusion : Both air and water are required for 
rusting of iron.
19. Copper vessels get a green coat when le� 
exposed to air in rainy season due to the formation 
of CuCO3 .Cu(OH)2.
2Cu(s) + H2O(l) + CO2(g) + O2(g) 
 Cu(OH)2  CuCO3
     From moist air

 � ���� ����
    Basic copper
    carbonate (Green)

� ����� �����
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8  Covalent bond : A chemical bond formed 
between two atoms by mutual sharing 
of valence electrons, so that each atom  
acquires the stable electronic con�guration 
of the nearest noble gas, is known as covalent 
bond.

4.1 Bonding in Carbon - The Covalent Bond

4.2 Versatile Nature of Carbon

4.3 Chemical Properties of Carbon Compounds

4.4 Some Important Carbon Compounds - 
Ethanol and Ethanoic Acid

4.5 Soaps and Detergents

Carbon and its 
Compounds

Chapter

4

8	 Maximum weightage is of Some Important 
Carbon Compounds - Ethanol and Ethanoic Acid.

8  Maximum VSA type questions were asked from 
Versatile Nature of Carbon.

8	  Maximum SA II type questions were asked 
from Some Important Carbon Compounds - 
Ethanol and Ethanoic Acid.

8	  Maximum LA type questions were asked from 
Soaps and Detergents.

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

QUICK RECAP

8  Formation of covalent bonds :
 X Formation of hydrogen molecule :
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29Carbon and its Compounds

 X Formation of chlorine molecule :

 X Formation of ammonia molecule :

 X Formation of oxygen molecule :

O O+

Two shared
electron pairs

or O O: :

.. ..

.. ..
: :

.. ..

.. ..
O O

 X Formation of nitrogen molecule :

N +

�r ee shared
electron pairs

or N N: :

.. ..

N N: N.
: :
. .

.. ..

:
.

8  Characteristics of covalent compounds :
 X Covalently bonded molecules are seen to 

have strong bonds within the molecules, but 
intermolecular forces are small, resulting the 
low melting and boiling points.

 X Covalent compounds are generally poor 
conductors of heat and electricity.

8  Covalency : �e number of electrons 
contributed by each atom for sharing is, 
known as covalency.

8  Covalent bonding in carbon : It is di�cult for 
carbon to lose or gain four electrons because 
of the following reasons :

 X It cannot gain four electrons to form C4– ion 
having neon gas (2, 8) con�guration because 
this anion would be highly unstable due to the 
large amount of energy required to overcome 
the forces of repulsion between the four 
electrons being added and the six electrons 
already present in carbon atom.

 X It cannot lose four electrons to form C4+ ion 
having helium gas (2) con�guration because 
this cation would be highly unstable due 
to the large amount of energy required to 
remove four electrons from the carbon atom. 

 X Carbon overcomes this problem by sharing 
its valence electrons with other atoms, i.e., by 
forming covalent bonds.

8  Allotropes of carbon : Carbon occurs in 
di�erent forms in nature :

 X Diamond : Each carbon atom is bonded to 
four other carbon atoms, forming a rigid 
three-dimensional structure.

 X Graphite : In graphite, each carbon atom 
is bonded to three other carbon atoms in 
the same plane giving a hexagonal array. 
�ese hexagonal arrays are placed in layers 
one above the other. Graphite is smooth 
and slippery and very good conductor of 
electricity.

 X Fullerenes : Fullerenes are another class of 
carbon allotropes. �ey are spheroidal in 
shape and contain even number of carbon 
atoms ranging from 60-350 or above.

8  Versatile nature of carbon : Carbon is 
versatile element because it shows following 
characteristics :

 X Catenation : �e unique property of self- 
linking of carbon atoms through covalent 
bonds to form long straight or branched 
chains or rings of di�erent sizes is, called 
catenation. Due to this property, carbon 
forms a large number of organic compounds.

 X Tetra-covalency of carbon : Carbon has a 
covalency of four. It is capable of forming 
bonds with four other atoms of carbon or 
atoms of other monovalent elements. Due 
to small size of carbon, these compounds are 
exceptionally stable.

 X Tendency to form multiple bonds : Due 
to small size of carbon atom, it can form 
multiple bonds with carbon, oxygen, sulphur 
and nitrogen atoms.

 X Isomerism : If a molecular formula 
represents two or more structures having 
di�erent properties, the phenomenon is 
called isomerisms. Isomerism also leads to 
huge number of carbon compounds.

8  Hydrocarbons : �e compounds which 
contain only carbon and hydrogen are called 
hydrocarbons. �ese are categorised as :

 X Saturated hydrocarbons : �e compounds 
in which carbon atoms are linked together 
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with only single covalent bonds, are called 
saturated hydrocarbons.
Example :

H — C — C — H

H

H

H

H
Ethane

 ,  

Propane

H C —C —C —H

H

H

H H

H H

—

H — C — C — H

H

H — C

H

C

Cyclopentane

C
H

H
H

H

H

Since carbon – carbon single bonds are very 
strong therefore, saturated hydrocarbons 
are usually not very reactive. Also, saturated 
hydrocarbons contain the maximum number 
of hydrogen atoms. Saturated hydrocarbons 
are called alkanes.

 X Unsaturated hydrocarbons : �e compounds 
in which one or more double or triple bonds 
are present between carbon atoms are called 
unsaturated hydrocarbons. Unsaturated 
hydrocarbons with double bonds, are called 
alkenes while with triple bonds, are called 
alkynes.
Examples :

H — C      C — H

H H

Ethene
 ,  H — C C — H

Ethyne

Unsaturated hydrocarbons are more reactive 
than saturated hydrocarbons.

8  Functional group : A functional group 
can be de�ned as an atom or a group of 
atoms present in a molecule which largely 
determines its chemical properties.

Hetero 
atom 

Name of 
Functional 

groups

Formula of 
functional 

group
Cl/Br Halo

(chloro/
bromo)

–Cl, –Br
Substitutes for 
hydrogen atom

O 1.  Hydroxyl

2.  Aldehydic

3.  Ketonic

4.  Carboxylic

—OH

— C
H

O
— —C

O

— —C OH

O

8  Homologous series : A homologous series 
is de�ned as a group of compounds having 
the same functional group, similar chemical 
properties in which the successive members 
di�er by a —CH2 group or 14 mass unit. 

 X Characteristics of homologous series :
 – All compounds in the series can be 

represented by a general formula. e.g., 
for alcohol it is CnH2n+1OH, for alkane 
CnH2n+2, for alkene CnH2n, and for 
alkynes CnH2n–2, where, n = 1, 2, 3.... .

 – Two successive members of homologous 
series di�er by —CH2 unit.

  

1 CH OH3
2 C H2 5OH
3 C H3 7OH
4 C H4 9OH

n C Hn n2 +1OH

—CH2
—CH2

—CH2
 – All compounds in the series have similar 

chemical properties.
 – All members of the series, show a gradual 

change in their physical properties. 
 – Physical properties generally increase as 

the molecular mass increases.

8  Nomenclature of carbon compounds : 
Naming a carbon compound can be done by 
following rules :

 X Select the longest possible chain of carbon 
and number them.

 X �e functional group present in the organic 
compound is indicated either by a pre�x or 
a su�x.
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Pre�x �e word comes before the name 
 of the compound.
Su�x �e word comes a�er the name 
 of the compound.

Functional group Pre�x Su�x

Chlorine Chloro —

Bromine Bromo —

Alcohol — ol

Aldehyde — al

Ketone — one

Carboxylic acid — oic acid

Double bond — ene

Triple bond — yne

 X If a su�x is to be added, the �nal ‘e’ from the 
name of the alkane is omitted.

 X If the carbon chain is unsaturated, the �nal 
‘ane’ from the name of the carbon chain is 
replaced by either ‘ene’ (if the carbon chain 
contains a double bond) or by ‘yne’ (if the 
carbon chain contains a triple bond).

 X �e position of the functional group on the 
carbon chain is given by the lowest possible 
numerical pre�x.

 X Examples :

CH CH CH3 2 3
1 2 3

Propane
 ,  CH CH CH CH3 2 2

123

1-Butene

4

2-Butyne
CH CH3 3— C      C —

1234

CH CH CH CH3 2 3— — —
123

2-Chlorobutane

4

Cl

CH CH CH CH3 2 3— — —
123

2-Butanol

4

OH

CH CH CH3 2 2— — — C — H
Butanal

O
1234

CH CH CH CH3 2 2 3— — C — —
3-Pentanone

1234
O

5

CH CH CH CH OH3 2 2 2— — — — C —
Pentanoic acid

5 4 3 2
O

1

8  Chemical properties of carbon compounds :
 X Combustion : On combustion, all the 

allotropic forms of carbon and organic 
compounds are oxidised to carbon dioxide 
with release of a large amount of heat and 
light. e.g., C + O2  CO2 + heat
CH3CH2OH + 3O2  2CO2 + 3H2O + heat
Saturated hydrocarbons burn in excess of 
air with a clean blue �ame but unsaturated 
hydrocarbons burn with yellow �ame with 
lots of black smoke.

 X Oxidation : �e process in which oxygen 
is added and hydrogen is removed form a 
substance is called oxidation. �e substances 
which are capable of adding oxygen to other 
substances are called oxidising agents.

 – Oxidation of ethanol to ethanoic acid :

  
CH3COOH
Ethanoic acid

  Here, alkaline KMnO4 or acidi�ed 
potassium dichromate are oxidising agents.

 – Oxidation of ethene :

  
CH CH2 2—

OH OH
Ethylene glycol

  Here, alkaline KMnO4 is acting as an 
oxidising agent.

 X Addition reactions : �ose reactions in 
which atoms or group of atoms are simply 
added to a double or triple bond without 
the elimination of any atom or molecule, are 
known as addition reactions.
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 X Substitution reactions : �e reactions which 
involve the displacement or substitution of 
an atom or a group of atoms in an organic 
compound by another atom or group of 
atoms, are known as substitution reactions.
Saturated hydrocarbons are fairly unreactive 
and inert in the presence of most of the 
reagents. However, in presence of sunlight, 
hydrocarbons undergo rapid substitution 
reactions. e.g.,

CH + Cl CH Cl + HCl4
Methane

2
Sunlight

3
Chloromethane

 →

CHCl + Cl CCl + 3
Chloroform

2
Sunlight

4
Carbontetra

chloride

 → HHCl

8  Some important carbon compounds :
Ethanol

 X It is the most important compound of alcohol 
family with molecular formula, C2H5OH.

 X Physical properties :
 – Ethanol is a colourless liquid, having 

pleasant smell.
 – It has boiling point of 351 K (or 78°C) 

and freezing point of 156 K (or –114°C).
 – It is lighter than water.
 – Ethanol is neutral towards litmus.
 – It is miscible with water in all proportions.

 X Chemical properties :
 – Reaction with sodium : Ethanol reacts 

with sodium resulting in the evolution of 
hydrogen gas.

  2Na + 2CH3CH2OH 
  2CH3CH2ONa + H2↑
   Sodium ethoxide

 – Reaction with conc. sulphuric acid : 
Ethanol reacts with conc. H2SO4 to give 
corresponding alkene with the removal 
of water molecule.

  

  Conc. sulphuric acid is considered as a 
dehydrating agent.

 X Uses :
 – It is used in making beer, wine, whisky 

and other alcoholic drinks.
 – It is used in making chloroform, iodoform, 

ether, acetic acid, acetaldehyde, etc.

 – It is used as a solvent for resins, fats, oils, 
etc.

 – It is used as an antiseptic to sterilise 
wounds and syringes in hospitals.

 – It is used in the manufacture of dyes, 
drugs and detergents.

Ethanoic Acid
 X It is the second member of the homologous 

series of carboxylic acid with molecular 
formula, CH3COOH. A 5-8% solution of 
acetic acid in water is called ‘vinegar’.
100% acetic acid, obtained by melting glacier 
like crystals is called glacial acetic acid.

 X Physical properties :
 – Ethanoic acid is a colourless, pungent 

smelling liquid.
 – It has melting point of 290 K and boiling 

point of 391 K.
 – It is miscible with water in all proportions.

 X Chemical properties :
 – Ethanoic acid is acidic in nature. It turns 

blue litmus to red. It is weaker acid than 
hydrochloric acid (HCl).

 – Esteri�cation reaction : Ethanoic acid 
reacts with ethanol in presence of an acid 
catalyst to form ester. �is reaction is 
called esteri�cation reaction.

  
  �is ester again in presence of an alkali, 

give back the alcohol and sodium salt of 
carboxylic acid. �is process is known as 
saponi�cation. It is used in making soaps.

  CH3COOC2H5 
NaOH  C2H5OH +

CH3COONa
 – Reaction with a base : Ethanoic acid 

reacts with a base such as sodium 
hydroxide to yield salt and water.

  CH COOH + NaOH CH COONa3
Ethanoic acid

3
Sodium

ethanoate
(Salt)

 → ++ H O2
CH COOH + NaOH CH COONa3
Ethanoic acid

3
Sodium

ethanoate
(Salt)

 → ++ H O2
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 – Reaction with carbonates and hydrogen 
carbonates : Ethanoic acid reacts with 
carbonates and hydrogen carbonates to 
yield a salt, carbon dioxide and water.

  

2CH COOH + Na CO  

2CH COONa  + H O + CO
3 2 3

(Salt)
2 2

 →

3

  

CH COOH + NaHCO

CH COONa + H O + CO
3 3

Sodium acetate
(Salt)

2 2

 →

3

 
 X Uses :

 – It is used as vinegar in cooking and as 
preservative in pickles.

 – It is used in manufacture of dyes, 
perfumes, plastics, rubber, etc.

 – It is used as a solvent in laboratory and 
industry.

 – It is used as a laboratory reagent for 
carrying out chemical reactions.

8  Di�erences between soaps and detergents :

Soaps Detergents
These are sodium or 
potassium salts of fatty 
acids e.g., C15H31COOH 
( p a l m i t i c  a c i d ) , 
C17H35COOH (stearic 
acid)  and oleic  acid 
(C17H33COOH)

�ese are ammonium 
or  su lphonate  or 
sulphate salts of long 
chain hydrocarbons 
containing  12-18 
carbon atoms.

These have —COONa 
group.

These have —N
+ 

R4,  
—SO3Na or —SO4Na 
group. 

These do not work well 
with hard water, acidic 
water and saline water but 
work well with so� water.

�ese work well with 
hard water, acidic 
water  and  s a l ine 
water.

�ese are
biodegradable.

Some detergents 
having branched 
hydrocarbon 
chains are non-
biodegradable.

�ey take time to dissolve 
in water.

They dissolve faster 
in water.

8  Cleansing action of soaps and detergents : 
Soaps and detergents consist of a large 
hydrocarbon tail with a negatively charged 
head. �e hydrocarbon tail is hydrophobic 
(water-hating or water-repelling) and 
negatively charged head is hydrophilic 
(water-loving).
In aqueous solution, water molecules being 
polar in nature, surround the ions and not the 
hydrocarbon part of the molecule.
When a soap or detergent is dissolved in 
water, the molecules associate together as 
clusters called micelles.

Micelle formed by detergent molecules in water.
�e hydrocarbon tails stick to the oily dirt.

Oily dirt

�e tails stick inwards and the heads 
outwards.
In cleansing, the hydrocarbon tail attaches 
itself to oily dirt. When water is agitated 
(shaken vigorously), the oily dirt tends to li� 
o� from the dirty surface and dissociate into 
fragments. �is gives opportunity to other 
tails to stick to oil. �e solution now contains 
small globules of oil surrounded by detergent 
molecules. �e negatively charged heads 
present in water prevent the small globules 
from coming together and form aggregates. 
�us, the oily dirt is removed. 
In the past, detergents caused pollution in 
rivers and water bodies. �e long carbon 
chain present in detergents used earlier, 
contained lots of branching. �ese branched 
chain detergent molecules were degraded 
very slowly by the microorganisms present 
in sewage discharge, septic tanks and water 
bodies. �us, the detergents persisted in 
water for long time and made water un�t for 
aquatic life. Nowadays, the detergents are 
made up of molecules in which branching is 
kept at minimum. �ese are degraded more 
easily than long branched chain detergents.
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4.1 Bonding in Carbon - The 
Covalent Bond

VSA (1 mark)

1. Why does carbon form compounds mainly 
by covalent bonding? (1/5, Delhi 2008)

2. Why are covalent compounds generally poor 
conductors of electricity? (1/3, AI 2008)

SA II (3 marks)

3. What are covalent compounds? Why are they 
di�erent from ionic compounds? List their 
three characteristic properties. (Delhi 2016)

4. What are covalent bonds? Show their 
formation with the help of electron dot 
structure of methane. Why are covalent 
compounds generally poor conductors of 
electricity? (Delhi 2013C)

5. Give reasons for the following :
 (i) Element carbon forms compounds 

mainly by covalent bonding.
 (ii) Diamond has high melting point.
 (iii) Graphite is a good conductor of electricity.

(3/5, Foreign 2011)
6. Distinguish between ionic and covalent 

compounds under the following properties :
 (i) Strength of forces between constituent 

elements.
 (ii) Solubility of compounds in water.
 (iii) Electrical conduction in substances.

(AI 2009)

LA (5 marks)

7. Elements forming ionic compounds attain 
noble gas electronic con�guration by either 
gaining or losing electrons from their valence 
shells. Explain giving reason why carbon 
cannot attain such a con�guration in this 
manner to form its compounds. Name the 
type of bonds formed in ionic compounds and 
in the compounds formed by carbon. Also 
explain with reason why carbon compounds 
are generally poor conductors of electricity.

(Foreign 2015, AI 2014)

8. State the reason why carbon can neither 
form C4+ cations nor C4– anions, but forms 
covalent compounds. Also state reasons to 
explain why covalent compounds :

 (i) are bad conductors of electricity?
 (ii) have low melting and boiling points?

(Delhi 2014)

4.2 Versatile Nature of Carbon

VSA (1 mark)

9. Write the molecular formula of �rst two 
members of homologous series having 
functional group —Cl. (Delhi 2017)

10. Write the molecular formula of �rst two 
members of homologous series having 
functional group —OH. (Delhi 2017)

11. Write the molecular formula of the 2nd and 
3rd member of the homologous series whose 
�rst member is ethene. (AI 2017)

12. Write the molecular formula of the 2nd and 
3rd member of the homologous series whose 
�rst member is methane. (AI 2017)

13. Write the next homologue of each of the 
following :

 (i) C2H4
 (ii) C4H6 (Delhi 2016)
14. Name the following compounds :
 (a) CH3 — CH2 — OH

 (b) CH C     O3

H

 (Delhi 2016)
15. Select saturated hydrocarbons from the 

following :
 C3H6; C5H10; C4H10; C6H14; C2H4

(Delhi 2016)
16. Write the name and structure of an alcohol 

with three carbon atoms in its molecule.
(AI 2016)

17. Write the name and structure of an alcohol 
with four carbon atoms in its molecule.

(AI 2016)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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18. Write the name and structure of an aldehyde 
with four carbon atoms in its molecule.

(AI 2016)
19. Which element exhibits the property of 

catenation to maximum extent and why?
(Foreign 2016)

20. Write the name and molecular formula of the 
fourth member of alkane series.

(Foreign 2016)
21. What is homologous series of carbon 

compounds? (Foreign 2016)
22. Write the name and formula of the  

2nd  member of homologous series having 
general formula CnH2n. (Delhi 2015)

23. Write the name and formula of the  
2nd  member of homologous series having 
general formula CnH2n + 2. (Delhi 2015)

24. Write the name and formula of the  
2nd  member of homologous series having 
general formula CnH2n – 2. (Delhi 2015)

25. Write the number of covalent bonds in the 
molecule of ethane. (AI 2015, Delhi 2014)

26. Write the number of covalent bonds in the 
molecule of butane, C4H10. (AI 2015)

27. Write the name of each of the following 
functional groups :

 (a) — OH (b) C

O
(Foreign 2015, Delhi 2013)

28. Write the name and molecular formula of 
the �rst member of the homologous series of 
alkynes. (Foreign 2015)

29. De�ne the term functional group. Identify 
the functional group present in 

 (i) H     C     H

O

 (ii) H     C     C     O

H

H

OH

(1/3, Foreign 2013)
30. Name the functional group present in each of 

the following organic compounds :
 (i) C2H5Cl
 (ii) C2H5OH (Delhi 2012)
31. Write the name and formula of the second 

member of the carbon compounds having 
functional group –OH. (AI 2012)

32. Write the name and formula of the �rst 
member of the series of carbon compounds 

having functional group C OH

O
.

 (Foreign 2012)
33. Butanone is a four-carbon per molecule 

compound. Name the functional group 
present in it. (Foreign 2011)

34. State two characteristic features of carbon 
which when put together give rise to a 
number of carbon compounds.

 (Delhi 2010)
35. Write the structural formula of chloroethane.

 (Foreign 2010)
36. Give reasons for the following observation: 

�e element carbon forms a very large 
number of compounds. (1/3, Delhi 2009)

37. Write the names of the functional groups in :

 (i)  (ii) 

 (1/3, Foreign 2009)
38. Name the following compound :

  
H     C     C     C     H

H

H

H

HO (1/3, AI 2008)

SA I (2 marks)

39. State two properties of carbon which lead to a 
very large number of carbon compounds.

 (2/5, AI 2011, Foreign 2008)

SA II (3 marks)

40. An aldehyde as well as a ketone can be 
represented by the same molecular formula, 
say C3H6O. Write their structures and name 
them. State the relation between the two in 
the language of science. (AI 2016)

41. What is meant by isomers? Draw the 
structures of two isomers of butane, C4H10. 
Explain why we cannot have isomers of �rst 
three members of alkane series.

 (Delhi 2015, Foreign 2014)
42. Write the molecular formula of the following 

compounds and draw their electron-dot 
structures :
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 (i) Ethane (ii) Ethene
 (iii) Ethyne (Foreign 2015)
43. What is meant by functional group in carbon 

compounds? Write in tabular form the 
structural formula and the functional group 
present in the following compounds :

 (i) Ethanol
 (ii) Ethanoic acid (Foreign 2015)
44. Why is homologous series of carbon 

compounds so called? Write the chemical 
formula of two consecutive members of any 
homologous series and state the part of these 
compounds that determines their (i) physical 
and (ii) chemical properties.

(Foreign 2015, Delhi 2013, AI 2014)
45. State the meaning of functional group in a 

carbon compound. Write the functional group 
present in (i) ethanol and (ii) ethanoic acid 
and also draw their structures. (Delhi 2014)

46. State the meaning of the functional group 
in an organic compound. Write the formula 
of the functional group present in alcohols, 
aldehydes, ketones and carboxylic acids.
 (Delhi 2014)

47. What is meant by homologous series of carbon 
compounds? Write the general formula of  
(i) alkenes, and (ii) alkynes. Draw the 
structures of the �rst member of each series 
to show the bonding between the two carbon 
atoms. (AI 2014)

48. De�ne the term ‘structural isomerism’. 
Explain why propane cannot exhibit this 
property. Draw the structures of possible 
isomers of butane, C4H10. (AI 2014)

49. (a) What is a homologous series of 
compounds? List any two of its 
characteristics.

 (2/5, Delhi 2008, Foreign 2011)
 (b) What is the next higher homologue of 

C3H7OH? What is its formula and what 
is it called? (Foreign 2011)

LA (5 marks)

50. Explain why carbon forms compounds 
mainly by covalent bond. Explain in brief 
two main reasons for carbon forming a large 
number of compounds. Why does carbon 
form strong bond with most other elements?
 (Delhi 2015)

51. What are hydrocarbons? Distinguish alkanes 
from alkenes and each of them from alkynes, 
giving one example of each. Draw the 
structure of each compound cited as example 
to justify your answer. (Foreign 2014)

52. (a) De�ne the term ‘isomers’.
 (b) Draw two possible isomers of the 

compound with molecular formula 
C3H6O and write their names.

 (c) Give the electron dot structures of the 
above two compounds. (Delhi 2013)

53. Explain isomerism. State any four 
characteristics of isomers. Draw the structures 
of possible isomers of butane, C4H10.

(AI 2011)

4.3 Chemical Properties of 
 Carbon Compounds

VSA (1 mark)

54. Name the process by which unsaturated fats 
are changed to saturated fats. (Foreign 2015)

55. Write the chemical equation to show what 
happen when methane is treated with 
chlorine in the presence of sunlight ?

(1/3, Foreign 2014)
56. Write the respective chemical reaction to 

show what happens when methane is burnt 
in presence of oxygen? (1/3, Foreign 2014)

57. Write one chemical equation to represent 
the following type of reaction of organic 
substances : substitution.

(1/3, Foreign 2014)
58. Give reason for the following : Acetylene 

burns with a sooty �ame. (1/5, Foreign 2011)
59. Give reason for the following : Kerosene does 

not decolourise bromine water while cooking 
oils do. (1/5, Foreign 2011)

60. Give reasons for the following observation : 
Air holes of a gas burner have to be adjusted 
when the heated vessels get blackened by the 
�ame. (1/3, Delhi 2009)

61. (i) What would be observed on adding 
a 5% solution of alkaline potassium 
permanganate solution drop by drop to 
some warm ethanol taken in a test tube?
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 (ii) Write the name of the compound formed 
during the chemical reaction?

 (1/5, Delhi 2008)

SA I (2 marks)

62. What happens when 5% alkaline KMnO4 
solution is added drop by drop to warm 
ethanol taken in a test tube? State the role of 
alkaline KMnO4 solution in this reaction.

 (2/3, Foreign 2016)
63. Write a chemical equation to represent 

what happens when hydrogen gas is passed 
through an unsaturated hydrocarbon in the 
presence of nickel acting as a catalyst.

 (2/5, Foreign 2009)

SA II (3 marks)

64. Two carbon compounds X and Y have 
the molecular formula C4H8 and C5H12 
respectively. Which one of these is most 
likely to show addition reaction? Justify your 
answer. Also give the chemical equation to 
explain the process of addition reaction in 
this case. (Delhi 2017)

65. �e molecular formula of two carbon 
compounds are C4H8 and C3H8. Which one 
of the two is most likely to show addition 
reaction? Justify your answer. Also give the 
chemical equation to explain the process of 
addition reaction in this case. (Delhi 2017)

66. What is an oxidising agent? What happens 
when an oxidising agent is added to propanol? 
Explain with the help of a chemical equation.

 (Delhi 2016)
67. Draw the electron-dot structure for ethyne. 

A mixture of ethyne and oxygen is burnt for 
welding. In your opinion, why cannot we use 
a mixture of ethyne and air for this purpose?

 (AI 2015)
68. Write the name and general formula of a 

chain of hydrocarbons in which an addition 
reaction with hydrogen is possible. State the 
essential condition for an addition reaction. 
Stating this condition, write a chemical 
equation giving the name of the reactant and 
the product of the reaction.

 (AI 2015, Delhi 2014)

69. Name the functional groups of organic 
compounds that can be hydrogenated. With 
the help of suitable example explain the 
process of hydrogenation mentioning the 
conditions of the reaction and any one change 
in physical property with the formation of 
the product. Name any one natural source of 
organic compounds that are hydrogenated.

(Delhi 2010)
LA (5 marks)  

70. Why are certain compounds called 
hydrocarbons? Write the general formula for 
homologous series of alkanes, alkenes and 
alkynes and also draw the structure of the �rst 
member of each series. Write the name of the 
reaction that converts alkenes into alkanes 
and also write a chemical equation to show 
the necessary conditions for the reaction to 
occur. (AI 2017)

71. What are hydrocarbons? Write the name and 
general formula of

 (i) saturated hydrocarbons
 (ii) unsaturated hydrocarbons,
 and draw the structure of one hydrocarbon 

of each type. How can an unsaturated 
hydrocarbon be made saturated? (AI 2012)

72. (a) With the help of a suitable example, 
explain the process of hydrogenation 
mentioning the conditions of the reaction 
and any one change in physical property 
with the formation of the product.

(Delhi 2015, 2013, Foreign 2012)
 (b) How does a saturated hydrocarbon react 

with chlorine? Write chemical equation 
for it. What type of reaction is it called 
and why? (Foreign 2012)

4.4 Some Important Carbon 
Compounds - Ethanol and 
Ethanoic acid

VSA (1 mark)

73. Draw the structure for ethanoic acid 
molecule, CH3COOH. (AI 2011)

74. What happens when a small piece of sodium 
is dropped into ethanol? (AI 2009)
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75. Name the gas evolved when ethanoic acid is 
added to sodium carbonate. How would you 
prove the presence of this gas? (1/3, AI 2008)

SA I (2 marks)

76. Write the chemical equations to show what 
happens when

 (i) an ester reacts with a base?
 (ii) ethanol reacts with ethanoic acid in the 

presence of sulphuric acid?
(2/3, Foreign 2014)

77. Write the respective chemical equations to 
show what happens when 

 (i) ethanol is heated with concentrated 
sulphuric acid at 443 K ?

 (ii) ethanol reacts with ethanoic acid in the 
presence of an acid acting as a catalyst?

(2/3, Foreign 2014)
78. Write one chemical equation to represent 

each of the following types of reactions of 
organic substances :

 (i) Esteri�cation
 (ii) Saponi�cation  (2/3, Delhi 2011)
79. Describe a chemical test to distinguish 

between ethanol and ethanoic acid.
 (2/5, Foreign 2009)
80. How would you distinguish experimentally 

between an alcohol and a carboxylic acid on 
basis of a chemical property?

(2/5, Delhi 2008)

SA II (3 marks)

81. Complete the following chemical equations :
 (i) CH COOC H + NaOH3 2 5  →
 (ii) CH COOH + NaOH3  →
 (iii) C H OH +CH COOH5

Conc.H SO2 4
2 3  →

(Delhi 2017)
82. Complete the following chemical equations:
 (i) C H OH + O2 5 2  →

 (ii) C H OH2 5
Conc.H SO

K
2 4

443
 →

 (iii) CH COOH+NaHCO3 3  →
(Delhi 2017)

83. Write the structural formula of ethanol.  
What happens when it is heated with excess 
of conc. H2SO4 at 443 K? Write the chemical 

equation for the reaction stating the role of 
conc. H2SO4 in this reaction.

(AI 2017, Delhi 2015, 2013)
84. What happens when (write chemical equation 

in each case)
 (a) ethanol is burnt in air?
 (b) ethanol is heated with excess conc. H2SO4 

at 443 K?
 (c) a piece of sodium is dropped into 

ethanol? (AI 2017)
85. Distinguish between esteri�cation and 

saponi�cation reaction with the help of the 
chemical equations for each. State one use of 
each (i) esters, and (ii) saponi�cation process.

(AI 2017, Foreign 2012)
86. Explain esteri�cation reaction with the help 

of a chemical equation. Describe an activity 
to show esteri�cation. (AI 2017)

87. When ethanol reacts with ethanoic acid in 
the presence of conc. H2SO4, a substance 
with fruity smell is produced. Answer the 
following :

 (i) State the class of compounds to which 
the fruity smelling compounds belong. 
Write the chemical equation for the 
reaction and write the chemical name of 
the product formed.

 (ii) State the role of conc. H2SO4 in this 
reaction. (Delhi 2016)

88. Name the compound formed when ethanol 
is heated in excess of conc. sulphuric acid at  
443 K. Also write the chemical equation of 
the reaction stating the role of conc. sulphuric 
acid in it. What would happen if hydrogen is 
added to the product of this reaction in the 
presence of catalyst such as palladium or 
nickel? (Delhi 2016, Foreign 2015)

89. Write chemical equation of the reaction of 
ethanoic acid with the following :

 (a) Sodium; 
 (b) Sodium hydroxide;  (c)  Ethanol
 Write the name of one main product of each 

reaction. (AI 2016)
90. On dropping a small piece of sodium in 

a test tube containing carbon compound 
‘X’ with molecular formula C2H6O, a brisk 
e�ervescence is observed and a gas ‘Y’ is 
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produced. On bringing a burning splinter at 
the mouth of the test tube the gas evolved 
burns with a pop sound. Identify ‘X’ and 
‘Y’. Also write the chemical equation for the 
reaction. Write the name and structure of 
the product formed, when you heat ‘X’ with 
excess conc. sulphuric acid. (AI 2016)

91. Write three di�erent chemical reactions 
showing the conversion of ethanoic acid to 
sodium ethanoate. Write balanced chemical 
equation in each case. Write the name of 
the reactants and the products other than 
ethanoic acid and sodium ethanoate in each 
case. (AI 2016)

92. Write the name and molecular formula of an 
organic compound having its name su�xed 
with ‘ol’ and having two carbon atoms 
in its molecule. Write balanced chemical 
equation to indicate what happens when this 
compound is heated with excess conc. H2SO4 
and the name of main product formed. Also 
state the role of conc. H2SO4 in the reaction.

(Foreign 2016)
93. An organic compound ‘P’ is a constituent of 

wine. ‘P’ on reacting with acidi�ed K2Cr2O7 
forms another compound ‘Q’. When  a piece 
of sodium is added to ‘Q’, a gas ‘R’ evolves 
which burns with a pop sound. Identify P, Q 
and R and write the chemical equations of the 
reactions involved. (Foreign 2016)

94. List two tests for experimentally distinguishing 
between an alcohol and a carboxylic acid and 
describe how these tests are performed.

(AI 2015)
95. What are esters? How are they prepared? List 

two uses of esters. (Delhi 2014)
96. A carboxylic acid (molecular formula, 

C2H4O2) reacts with an alcohol in the 
presence of an acid catalyst to form a 
compound ‘X’. �e alcohol on oxidation with 
alkaline KMnO4 followed by acidi�cation 
gives the same carboxylic acid C2H4O2. Write 
the name and structure of (i) carboxylic acid, 
(ii) alcohol and (iii) the compound ‘X’.

(AI 2014)
97. Write the chemical equation to explain 

what happens when ethanol is heated with 

alkaline solution of potassium permanganate. 
Mention two physical properties and two 
uses of ethanol. (Foreign 2014)

98. Write chemical equations to describe two 
examples of di�erent oxidations of ethanol. 
List two uses of ethanol. (Foreign 2014)

99. Write the chemical equations to show what 
happens when

 (i) sodium hydroxide is added to ethanoic 
acid?

 (ii) solid sodium hydrogen carbonate is 
added to ethanoic acid?

 (iii) ethanol reacts with sodium?
(Foreign 2014)

100. Write chemical equations for what happens 
when 

 (i) sodium metal is added to ethanoic acid?
 (ii) solid sodium carbonate is added to 

ethanoic acid?
 (iii) ethanoic acid reacts with a dilute solution 

of sodium hydroxide? (AI 2011)
101. (a) Distinguish between esteri�cation and 

saponi�cation reactions of organic 
compounds.

 (b) With a labelled diagram describe an 
activity to show the formation of an ester.

(AI 2009)
102. (a) �e structural formula of an ester is 

 
H    C    C    O     C     C     H

H

H

O H

H

H

H
   Write the structural formulae of the 

corresponding alcohol and the acid.
 (b) (i)   Mention experimental conditions 

involved in obtaining ethene from 
ethanol.

  (ii)  Write the chemical equation for the 
above reaction. (3/5, Foreign 2009)

103. An organic acid X is a liquid which o�en 
freezes during winter time in cold countries, 
has the molecular formula C2H4O2. On 
warming it with ethanol in the presence of 
a few drops of concentrated sulphuric acid a 
compound Y with a sweet smell is formed.

 (i) Identify X and Y.
 (ii) Write a chemical equation for the 

reaction involved. (3/5, Delhi 2008)
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LA (5 marks)

104. A carbon compound ‘P’ on heating with 
excess conc. H2SO4 forms another carbon 
compound ‘Q’ which on addition of hydrogen 
in the presence of nickel catalyst forms a 
saturated carbon compound ‘R’. One molecule 
of ‘R’ on combustion forms two molecules 
of carbon dioxide and three molecules of 
water. Identify P, Q and R and write chemical 
equations for the reactions involved.

(AI 2016)
105. List in tabular form three physical and 

two chemical properties on the basis of 
which ethanol and ethanoic acid can be 
di�erentiated. (Delhi  2012)

106. (a) In a tabular form, di�erentiate between 
ethanol and ethanoic acid under the 
following heads :

  (i)    Physical state   (ii)   Taste
  (iii)  NaHCO3 test   (iv)   Ester test
 (b) Write a chemical reaction to show the 

dehydration of ethanol. (Delhi 2011)

4.5 Soaps and Detergents
VSA (1 mark)

107. Give reason for the following observation : 
Use of synthetic detergents causes pollution 
of water. (1/3, Delhi 2009)

SA I (2 marks)

108. Explain the cleansing action of soap.
 (2/5, Foreign 2009)

SA II (3 marks)

109. Why does micelle formation take place when 
soap is added to water? Why are micelles not 
formed when soap is added to ethanol?

 (3/5, AI 2011)
LA (5 marks)

110. Soaps and detergents are both, types of salts. 
State the di�erence between the two. Write 
the mechanism of the cleansing action of 
soaps. Why do soaps not form lather (foam) 
with hard water? Mention any two problems 
that arise due to the use of detergents instead 
of soaps. (Delhi 2017, AI 2015)

111. What are micelles? Why does it form when 
soap is added to water? Will a micelle be 
formed in other solvents such as ethanol 
also? State brie�y how the formation of 
micelles help to clean the clothes having oily  
spots. (Foreign 2016)

112. (a) You have three unlabelled test tubes 
containing ethanol, ethanoic acid and 
soap solution. Explain the method you 
would use to identify the compounds 
in di�erent test tubes by chemical tests 
using litmus paper and sodium metal.

 (b) Give the reason of formation of scum 
when soaps are used with hard water.

 (Foreign 2016)
113. What is the di�erence between the molecules 

of soaps and detergents, chemically? Explain 
the cleansing action of soaps. (Delhi 2015)

114. What is the di�erence between the chemical 
composition of soaps and detergents? State 
in brief the action of soaps in removing an 
oily spot from a shirt. Why are soaps not 
considered suitable for washing where water 
is hard? (Delhi 2012)

115. What are detergents chemically? List two 
merits and two demerits of using detergents 
for cleansing. State the reason for the 
suitability of detergents for washing, even 
in the case of water having calcium and 
magnesium ions. (AI 2012)

116. What are soaps and detergents chemically? 
Explain the action of cleaning by soaps. State 
the reason why we can wash our clothes even 
in hard water using detergents. (Foreign 2012)

117. (a) What is a soap? Why are soaps not 
suitable for washing clothes when the 
water is hard?

 (b) Explain the action of soap in removing 
an oily spot from a piece of cloth.

(Delhi 2011)
118. (a) What is a detergent? Name one detergent.
 (b) Write two advantages and two dis-

advantages of using detergents over soaps.
 (c) Why, by using a detergent, can we wash 

clothes even in hard water?
(Foreign 2011)
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1. As carbon has four valence electrons and it 
can neither loose nor gain four electrons thus, it 
attains noble gas con�guration only by sharing of 
electrons. �us, it forms covalent compounds.
2. Covalent compounds are generally poor 
conductors of electricity because they do not have 
free electrons or ions.
3. Covalent compounds are those compounds 
which are formed by sharing of valence electrons 
between the atoms e.g., Hydrogen molecule is 
formed by mutual sharing of electrons between 
two hydrogen atoms. 
�ey are di�erent from ionic compounds as ionic 
compounds are formed by the complete transfer 
of electrons from one atom to another e.g., NaCl is 
formed when one valence electron of sodium gets 
completely transferred to outer shell of chlorine atom.
�e characteristic properties of covalent 
compounds are :
(i) �ey are generally insoluble or less soluble in 
water but soluble in organic solvents.
(ii) �ey have low melting and boiling points.
(iii) �ey do not conduct electricity as they do not 
contain ions.
4. Covalent bonds are those 
bonds which are formed by 
sharing the valence electrons 
between two atoms. Electron 
dot structure of methane is 
shown in the �gure.
Refer to answer 2.
5. (i) Refer to answer 1.
(ii) In diamond, each carbon atom is bonded 
to four other carbon atoms forming a rigid  
three-dimensional structure. �is makes diamond 
the hardest known substance. �us, it has high 
melting point.
(iii) In graphite, each carbon atom is bonded to 
three other carbon atoms by covalent bonds in 
the same plane giving a hexagonal array. �us, 
only three valence electrons are used for bond 
formation and hence, the fourth valence electron 
is free to move. As a result, graphite is a good 
conductor of electricity.

6. (i) Ionic compounds have strong forces 
between its constituent elements because they 
are held together by strong electrostatic forces of 
attraction. On the other hand, covalent compounds 
have weaker forces of attraction between its 
constituent elements as bond is formed by sharing 
of electrons.
(ii) Ionic compounds are highly soluble in 
water but they are insoluble in non-polar organic 
solvents. On the other hand, covalent compounds 
are generally insoluble in water but they are soluble 
in non-polar solvents.
(iii) Ionic compounds conduct electricity in 
aqueous state or in molten state because they 
produce ions which are good conductors of electric 
current. On the other hand, covalent compounds 
are bad conductors of electricity due to absence of 
ions.
7. Ionic compounds are formed either by 
gaining or losing electrons from the outermost 
shells, but carbon which has four electrons in its 
outermost shell cannot form ionic bonds because
– If carbon forms ionic bonds by gaining four 
electrons to attain a noble gas con�guration then it 
would be di�cult for six protons in the nucleus to 
hold ten electrons.
– If carbon forms ionic bonds by loss of four 
electrons then it would require a lot of energy to 
remove these electrons from outermost shell.
Due to these reasons carbon forms covalent bonds 
by sharing the valence electrons.
Type of bonds formed in ionic compounds are 
called electrovalent bonds and the type of bonds 
formed in carbon compounds are called covalent 
bonds.
Refer to answer 2.
8. Refer to answer 7.
(i) Refer to answer 2.
(ii) Covalent compounds have low melting and 
boiling points because the forces of attraction 
between molecules of covalent compounds are 
very weak. On applying a small amount of heat 
these molecular forces break.

Detailed Solutions
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9. �e molecular formula of �rst two members 
of homologous series having –Cl functional group 
are CH3Cl and CH3CH2Cl.
10. �e molecular formula of �rst two members 
of homologous series having –OH functional 
group are CH3OH and CH3CH2OH.
11. Homologous series of alkenes have general 
formula, CnH2n whose �rst member is ethene.
2nd member of homologous series of alkenes is 
C3H6  i.e., propene.
3rd member of homologous series of alkenes is 
C4H8 i.e., butene.
12. Methane, CH4 is an alkane. Alkanes have 
general formula, CnH2n+2.
2nd member of homologous series of alkanes is 
C2H6 i.e., ethane.
3rd member of homologous series of alkanes is 
C3H8 i.e., propane.
13. (i) C2H4 belongs to alkene series having 
general formula, CnH2n.
�us, next homologue will be C3H2 × 3 = C3H6
(ii) C4H6 belongs to alkyne series having general 
formula, CnH2n–2.
�us, next homologue will be C5H2 × 5 – 2 = C5H8

14. (a) CH3 — CH2 — OH  Ethanol
(b) 

15. Saturated hydrocarbons have general 
formula, CnH2n+2.
Among the given compounds only C4H10 and 
C6H14 satisfy the above formula. �us, these are 
saturated hydrocarbons.
16. An alcohol with three carbon atoms in its 
molecule is propanol. �e structure of propanol is :

H — C —— C — C — OH

H

H

H

H

H

H
17. An alcohol with four carbon atoms is butanol 
and its structure is :

H — C — C — C — C — OH

H

H

H

H

H H

H H

18. An aldehyde with four carbon atoms is 
butanal and its structure is :

H — C — C — C — C     O

H

H

H

H

H H

H
19. Carbon has the unique ability to form bonds 
with other atoms of carbon, giving rise to large 
molecules. �is property is called catenation. 
Carbon shows catenation due to its small size and 
stronger carbon-carbon bond strength.
20. �e general formula of the alkane series is  
CnH2n+2. For fourth member of alkane series,  
n = 4

 C4H2 × 4 + 2 = C4H10 i.e., butane.
21. A homologous series is the family of organic 
compounds having the same functional group, 
similar chemical properties but the successive 
(adjacent) members of the series are di�er by a 
CH2 unit or 14 mass units.
22. Refer to answer 11.
23. Refer to answer 12.
24. General formula, CnH2n–2 belongs to alkyne 
series. �e second member of this series is propyne 
i.e., (C3H4) or CH3 — C CH.
25. �e structural formula of ethane (C2H6) is :

H — C — C — H

H

H

H

H
�ere are total 7 covalent bonds. Six C — H 
covalent bonds and one C — C covalent bond.
26. Butane (C4H10) has the following structural 
formula as :

H — C — C — C — C — H

H H

H H

H H

H H
Total number of covalent bonds is 13 in which  
10 C — H and 3 C – C covalent bonds.
27. (a) —OH  :  Alcohol
(b) 

O

—

—C   :  Ketone

28. General formula for alkyne is CnH2n–2.
First member of homologous series of alkyne has 
the formula, C2H2 × 2–2 C2H2 i.e., ethyne.
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29. An atom or a group of atoms present in a 
molecule which largely determines its chemical 
properties, is called functional group.

(i) H — C — H

O

 contains aldehydic  

functional group.

(ii) H — C — C     O

H OH

H

 contains carboxylic acid 

 functional group.

30. (i) C2H5Cl contains —Cl (chloro) group 
which belongs to halo functional group.
(ii) C2H5OH contains —OH group which 
belongs to alcoholic functional group.
31. �ose having —OH as functional group 
belong to alcohol family. Second member of this 
family is ethanol, C2H5OH.

32. Carbon compound containing — —C OH

O

 
group is called carboxylic acid. �e �rst member 
of this family is methanoic acid (HCOOH).

H C OH— —

O

33. Butanone is CH — C — C H3 2 5

O

.

�e functional group 

O

— C — i.e., ketone is present 
in butanone.

34. Due to catenation and tetravalency, carbon 
gives rise to a number of carbon compounds.
35. Structural formula of chloroethane 
(CH3CH2Cl) is

H — C — C — Cl

H

H

H

H
36. Refer to answer 34.

37. (i) C     O
R

R

  Ketone.

(ii) C     O
R

H
 Aldehyde.

38. �e IUPAC name of H — C — C — C — H

H

H

H

H

O

 is 
propanone.

39. Carbon forms a large number of carbon 
compounds like long chains which may be straight 
or branched chains or ring of di�erent sizes due to 
its tetravalency and unique property of catenation. 
Carbon due to its small size forms exceptionally 
stable compounds by forming strong bonds.
40. �e aldehyde and ketone represented by the 
molecular formula, C3H6O.

H — C — C — C      O

H

H

H

H

H

(Propanal)Aldehyde    

H — C — C — C — H

H

H H

H

O
(Propanone)Ketone

In the language of science, they are called as 
isomers because both have same molecular 
formula but di�erent structural formulae (having 
di�erent functional groups.)
41. Isomers are those molecules which have the 
same molecular formula but di�erent structural 
formular i.e., show di�erent properties.
�e structures of possible isomers of butane 
(C4H10) are :

�e �rst three members of alkane series are :
(i) CH4 (methane) (ii) C2H6 (ethane)
(iii) C3H8 (propane)
In the above members of alkane series, it is not 
possible to have di�erent arrangements of carbon 
atoms. �us, we cannot have isomers of �rst three 
members of alkane series.
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42. (i) Molecular formula of ethane is C2H6.
Its electron dot structure is :

.
.

.
.

.
.

C C

H H

HH

.  .

.
.

.... HH

(ii) Molecular formula of ethene is C2H4.
Its electron dot structure is :

.
.

.
.

.
.

C C

H H

HH

.
.

.
.

.
.

(iii) Molecular formula of ethyne is C2H2.
Its electron dot structure is :

H ..

.
.
.

.
.
.C C .. H

43. Refer to answer 29.
Compound Structural 

formula
Functional 

group
(i) Ethanol 

(C2H5OH) H — C — C — OH

H

H

H

H

—OH
(alcoholic)

(ii) Ethanoic 
acid 
(CH3COOH)

H — C — C — OH

H

H

O O

(carboxylic acid)
—

—C OH

44. Refer to answer 21.
Consecutive members of the homologous series of 
alcohols are :
CH OH

C H OH
They differ by CH  unit.3

2 5
2




 −

�e physical properties are determined by alkyl 
group/hydrocarbon part/part other than the 
functional group.
�e chemical properties are determined by 
functional group such as —OH group.
45. Refer to answer 43.
46. Refer to answer 43.
�e formulae for di�erent functional groups are :
alcohols : —OH group

aldehydes :  group

ketones :  group

carboxylic acid :  group.
47. Refer to answer 21.
�e general formula for alkenes is CnH2n and for 
alkynes is CnH2n – 2.
First member of alkene is ethene, C2H4 and its 
structure is

C      C
HH

HH
First member of alkyne is ethyne, C2H2 and its 
structure is

H — C  C — H
48. Two or more organic compounds having the 
same molecular formula but di�erent structures, 
are called structural isomers and the phenomenon 
is known as structural isomerism.
�ere is no possible isomers for propane as it 
contains three carbon atoms and it is not possible 
to have di�erent arrangements of these carbon 
atoms.
Refer to answer 41.
49. (a) Refer to answer 21.
Two characteristics of homologous series :
(i) �e successive compounds of the homologous 
series di�er by —CH2 unit i.e. 14 mass units.
(ii) Each homologous series belongs to similar 
class of compounds which shows the same 
properties.
(b) Next higher homologue of C3H7OH is 
C4H9OH i.e. butanol.
50. Refer to answers 7 and 39.
Due to the small size of carbon atom, nucleus 
holds the shared pair of electrons between atoms 
strongly. �us, carbon forms strong covalent 
bonds with elements such as hydrogen, oxygen, 
nitrogen, sulphur, chlorine and other elements.
51. Hydrocarbons are the compounds of carbon 
and hydrogen atoms. �ose hydrocarbons which 
contain only single carbon-carbon bonds are 
called alkanes while those having double and triple 
bonds are called alkenes and alkynes respectively.
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Alkanes Alkenes Alkynes

1. General 
formula 
= CnH2n + 2

General 
formula
= CnH2n

General 
formula
= CnH2n – 2

2. Contain
C — C single 
bonds

Contain
C   C 
double bonds

Contain
C   C 
triple bonds

3. e.g., methane 
(CH4)

e.g., ethene 
(C2H4)

e.g., ethyne 
(C2H2)

Structures of the above examples are :

CH4 (methane) : 

C2H4 (ethene) : 

C2H2 (ethyne) : 
52. (a) Refer to answer 41.
(b) Two possible isomers of the compound, 
C3H6O are :

H — C — C — C — H

H

H

H

H

O

Propanone

 ,   H — C — C — C — H

H

H

H

H

O

Propanal

(c) �e electron dot structures of propanone and 
propanal are :

.
.

..

..

.
.

C C C

H O H

H H

.  . .  .

.
.

.
.

.. ..H H

.
.

.
.

Propanone

53. Isomers are those compounds which have 
same molecular formula but di�erent structures. 

�e phenomenon of existing these isomers are 
called isomerism.
Four characteristics of isomers are :
(i) �ey have same molecular formula but 
di�erent structures.
(ii) Isomers is possible only with hydrocarbons 
having four or more carbon atoms.
(iii) Due to isomerism, a given molecular formula 
can represent two or more di�erent compounds.
(iv) Due to isomerism, the di�erent compounds 
have di�erent properties.
Refer to answer 41.
54. Hydrogenation is the process in which 
unsaturated fats are changed to saturated fats.
55. When methane is treated with chlorine in 
the presence of sunlight then substitution reaction 
takes place. In this, chlorine replaces the hydrogen 
atom of methane.

CH Cl CH Cl + HClSunlight
34 2+  →

56. When methane is burnt in presence of oxygen 
then carbon dioxide will be produced.

CH4 + O2  CO2 + H2O + heat + light
57. Substitution : In this type of reaction one 
or more hydrogen atoms of a hydrocarbon is  
replaced by some other atoms.

CH Cl CH Cl HCl4
Methane

Sunlight
3

Chloro hmet ane
+ +2

58. �e formula of acetylene is HC  CH. It is 
an unsaturated hydrocarbon where carbon content 
is more than the hydrogen content. Hence, carbon 
is not completely burnt and the unburnt carbon 
deposits as a soot.
59. Cooking oils (unsaturated compounds) 
decolourise bromine water due to formation  of 
addition products whereas kerosene (saturated 
compound) does not decolourise bromine water.
60. Air holes of a gas burner have to be adjusted 
when the heated vessels get blackened by the 
�ame as to get su�cient supply of oxygen (air) for 
complete combustion.
61. (i) Colour of KMnO4 will get discharged.
(ii) �e chemical compound formed is ethanoic 
acid.
CH CH OH  + 2[O] CH COOH3 2

Ethanol

alkaline
KMnO

Ethanoic ac4
 → 3

iid
2H O+
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62. When 5% alkaline KMnO4 solution is added 
drop by drop to warm ethanol then it gets oxidised 
to ethanoic acid.

CH CH OH CH COOH3 2
Ethanol

alkaline
KMnO 3

Ethanoic acid4
 →

Here, alkaline KMnO4 acts as an oxidising agent 
i.e., the substance which is capable of adding 
oxygen to others. �us, alkaline KMnO4 provides 
oxygen to ethanol to form ethanoic acid.

63. 

64. All unsaturated hydrocarbons (containing 
double or triple bonds) have tendency to get 
converted to saturated hydrocarbons (single 
bonds) by adding small molecules such as 
hydrogen (H2), halogens (X2), etc. Such reactions 
are called addition reactions.
Compound X i.e. C4H8 belongs to alkene series 
(CnH2n) while compound Y i.e. C5H12 belongs to 
alkane series (CnH2n + 2). �us, compound X will 
undergo addition reaction.

H3C
(C4H8)

(Unsaturated 
hydrocarbon) (Saturated 

hydrocarbon)

(C4H10)

CH3

H
H

H H

H

C C

CH3 CH3

+ H2(g)
Ni/Pt
250°CCH C

65. Refer to answer 64.
C4H8 belongs to alkene series (CnH2n) while C3H8 
belongs to alkane series (CnH2n + 2). �us, C4H8 
will undergo addition reaction.

(C4H8)
(Unsaturated 
hydrocarbon)

(Saturated 
hydrocarbon)

(C4H10)

H3C CH3

H
H

H H

H

C C

CH3 CH3

+ H2(g)
Ni/Pt
250°CCH C

66. �e substance that supply oxygen in a 
reaction for oxidation is called oxidising agent  
e.g., potassium permanganate, potassium 
dichromate, etc.

When propanol is heated with alkaline KMnO4, it 
gets oxidised to propanoic acid.

CH CH CH OH CH CH COOH3 2 2
Propanol

alk. KMnO 3 2
Propanoic ac4

∆ →
iid

67. �e formula for ethyne is C2H2 and its 
electron dot structure is :

H .
.

.
.
.

.
.
.C C .
. H

A mixture of ethyne and oxygen is burnt for 
welding so that complete oxidation of ethyne takes 
place. If in place of oxygen, air is taken which 
contains less amount of oxygen then incomplete 
combustion of oxygen takes place and temperature 
required for welding will not be attained. 
68. Alkene, having general formula as CnH2n and 
alkyne, having general formula as CnH2n – 2 are the 
class of hydrocarbons in which addition reaction is 
possible.
�e essential conditions for addition reaction are :
(i) Presence of unsaturated hydrocarbon.
(ii) Presence of catalyst such as Ni/Pt/Pd.
Let us take an example of ethene. It undergoes 
addition reaction with hydrogen when it is heated 
in the presence of nickel catalyst to form ethane. 
�e reaction is known as hydrogenation.

 
CH2 CH3 CH3CH2 + H2

Ethene Ethane

Ni
Catalyst

69. Refer to answer 68.
Hydrogenation is the addition of hydrogen to an 
unsaturated hydrocarbon to obtain a saturated 
hydrocarbon.

R RC CC     C
R

R

R

R

+  H2
Ni

Catalyst
RR

H H

(Vegetable oil) (Vegetable ghee)
Here R can be any alkyl group.
�ere is the change of unsaturated compound 
from the liquid state to saturated compound in the 
solid state thus, melting point increases.
Naturally occurring oils such as groundnut oil, 
cotton seed oil which contain double bonds can be 
easily hydrogenated.
70. Refer to answer 51.
Refer to answer 68.
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71. Organic compounds containing carbon and 
hydrogen are called hydrocarbons.
(i) Name and general formula of saturated 
hydrocarbons is

(ii) Name and general formula of unsaturated 
hydrocarbons is

Unsaturated hydrocarbons can be made to 
saturated hydrocarbons by hydrogenation reaction 
using nickel (Ni) as a catalyst.

72. (a) Refer to answer 69.
(b) Saturated hydrocarbon reacts with chlorine 
to form a substituted product. e.g.,

 
CH + Cl CH Cl HCl4 2
Methane

3
hv → +

�is reaction is called substitution reaction as here 
one hydrogen of methane is substituted by one 
chlorine atom.
73. Structure of ethanoic acid is

H — C — C — O — H

H

H

O

74. When a small piece of sodium is dropped 
into ethanol then hydrogen gas is liberated which 
burns with a pop sound.
 2C2H5OH + 2Na  2C2H5O–Na+ + H2↑
75. When ethanoic acid is added to sodium 
carbonate, CO2 gas is evolved which turns lime 
water milky.
76. (i) When an ester reacts with the base then 
it gives sodium salt of carboxylic acid and an 
alcohol. It is known as saponi�cation reaction.

(ii) Carboxylic acids react with alcohols in the 
presence of a little concentrated sulphuric acid 
to form pleasant smelling esters. �is reaction is 
called esteri�cation reaction.
CH3COOH + C2H5OH Conc. 

H2SO4

 CH3COOC2H5 
Ethanoic acid       Ethanol                   Ethyl ethanoate 

+ H2O

77. (i)  C2H5OH Conc.H2SO4
443 K  CH2  CH2 + H2O

           Ethanol         Ethene

(ii) Refer to answer 76(ii).
78. (i) Refer to answer 76(ii).
(ii) Refer to answer 76(i).
79. Chemical test for ethanol and ethanoic acid  
is :
Ethanoic acid reacts with Na2CO3 or NaHCO3 to 
give brisk e�ervescence of CO2 gas.
2CH3COOH + Na2CO3 2CH3COONa 

+ CO2↑ + H2O
While ethanol does not react with Na2CO3 or 
NaHCO3.
80. Refer to answer 79.
81. (i) CH3COOC2H5 + NaOH 
  Ethyl ethanoate CH3COO–Na++ C2H5OH
                                            Sodium salt              Ethanol
   of ethanoic acid

(ii) CH3COOH + NaOH  CH3COONa + H2O
  Ethanoic Sodium Sodium
  acid hydroxide ethanoate

(iii) C2H5OH + CH3COOH Conc.
H2SO4

 CH3COOC2H5
  Ethanol Ethanoic Ethyl ethanoate

   acid + H2O

82. (i) C2H5OH + 3O2 
Combustion

(Burning)  2CO2 + 3H2O
+ heat + light

(ii) C2H5OH Conc.H2SO4
443 K  CH2  CH2 + H2O

    Ethanol       Ethene

(iii) CH3COOH + NaHCO3 CH3COONa 
  Ethanoic Sodium Sodium
  acid bicarbonate ethanoate
    +    CO2   +  H2O
     Carbon dioxide
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83. �e structural formula of ethanol (C2H5OH) is

H

H

H

H

H

C C OH

When ethanol is heated with conc. H2SO4 at 443 K 
then it loose a water molecule to form unsaturated 
alkene (ethene) as a product.

CH3CH2OH conc. H2SO4

443 K
 CH2 = CH2 + H2O

Here conc. H2SO4 acts as a dehydrating agent i.e., 
helps in the removal of water.
84. (a) Refer to answer 82(i).
(b) Refer to answer 82(ii).
(c) Refer to answer 74.

85. 
Esteri�cation Saponi�cation

When alcohol is added to carboxylic acid in the 
presence of acid catalyst then a fruity smelling 
ester is formed. �is process is called esteri�cation.

Oils or fats when treated with sodium hydroxide 
solution gets converted into sodium salts of fatty acids 
and glycerol. �is reaction is called saponi�cation.

Chemical reaction :
CH3CH2OH + CH3COOH Conc.

H2SO4

CH3COOC2H5 + H2O
 Ester

Chemical reaction :

Use of esters :  �ey are used for making perfumes 
or used as arti�cial �avouring substances.
Use of saponi�cation process : �is process is 
used in making soaps.
86. Refer to answer 76(ii).
Aim : To demonstrate esteri�cation process using 
ethanol and acetic acid.
Materials required : Beaker, water, test tube, 
ethanol, acetic acid, conc. H2SO4, tripod stand, 
burner, wire gauze, etc.

Procedure :
– Take 2 mL of ethanol in a test tube.
– Take 2 mL of ethanoic acid (acetic acid) into it.
– Add few drops of conc. H2SO4.
– Warm it in a beaker containing water.
– Observe the smell of the products formed.
Observations : Pleasant fruity smelling compound 
(called ester) is formed.
Chemical reaction : 

CH3COOH(l) + C2H5OH(l) 
Conc. H2SO4

Ethanoic acid Ethanol CH3COOC2H5 + H2O

   Ethyl ethanoate Water

Conclusion : Carboxylic acid reacts with alcohol 
in presence of conc. H2SO4 which acts as a 
dehydrating agent to form esters.

87. (i) When ethanol reacts with ethanoic 
acid in presence of conc. H2SO4 ethyl ethanoate 
is formed which belongs to the class of ester 
compounds, having fruity smell.
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(ii) �e above reaction is called esteri�cation 
which occurs in presence of conc. H2SO4 which 
acts as a dehydrating agent and helps in the 
removal of water. Conc. H2SO4 also acts as a 
catalyst to speed up the reaction.
88. Refer to answer 83.
If hydrogen is added to ethene in presence of 
palladium or nickel catalyst then one atom of 
hydrogen adds to each carbon atom of ethene to 
form ethane.

89. Ethanoic acid reacts with sodium as well as 
sodium hydroxide to form sodium ethanoate.
(a) 2CH COOH 2Na 2CH COONa H3

Ethanoic acid
3

Sodium
ethanoate

2+ +→ →

(b) Refer to answer 81(ii).
(c) Refer to answer 81(iii).
90. Ethanol reacts with sodium to form sodium 
ethoxide and hydrogen gas is liberated which 
burns with a pop sound.
2C H OH 2Na 2C H ONa H2 5

Ethanol Sodium
2 5

Sodium
ethoxide

2
Hyd

+ + �

rrogen
gas( )X

( )Y

�us, compound X is ethanol and gas Y is hydrogen 
gas.
When ethanol is heated with excess of concentrated 
sulphuric acid then it gets dehydrated to form 
ethene.

91. Ethanoic acid reacts with Na2CO3 to form 
sodium ethanoate and CO2 gas is liberated.
2CH3COOH + Na2CO3  2CH3COONa + CO2
 Ethanoic Sodium Sodium Carbon
 acid carbonate ethanoate dioxide
 + H2O

Water

With sodium hydrogen carbonate it forms sodium 
ethanoate.
CH3COOH + NaHCO3  CH3COONa + CO2 
 Ethanoic Sodium Sodium Carbon
 acid bicarbonate ethanoate dioxide
 + H2O

Water
With NaOH it forms sodium ethanoate.

92. �ose organic compounds having su�x ‘ol’ 
are alcohols. As the alcohol having two carbon 
atoms in its molecule so, it is ethanol.

H — C — C — OH

H

H

H

H
CH — CH — OH3 2 or

Ethanol

Refer to answer 83.
93. ‘P’ is ethanol which is a constituent of wine.
Ethanol on reacting with acidi�ed potassium 
dichromate (K2Cr2O7) solution gives ethanoic  
acid ‘Q’.

CH CH OH CH COOH3
Ethanol ( )

acidic K Cr O
3

 Ethanoic 

2 2 7
2

P
∆

 →
aacid ( )Q

When a piece of sodium is added to ethanoic acid 
then sodium salt of ethanoic acid is formed with 
the liberation of hydrogen gas which burns with a 
pop sound.

94. Tests for distinguishing between an alcohol 
and a carboxylic acid are :
(i) Litmus test : When we place a drop of 
carboxylic acid on blue litmus paper it turns red 
while alcohol will not change the colour of blue 
litmus paper.
(ii) Sodium hydrogen carbonate test/sodium 
carbonate test : If a pinch of NaHCO3 or Na2CO3 
is added to two test tubes containing alcohol 
and carboxylic acid respectively. �en test tube 
containing carboxylic acid will show the evolution 
of colourless gas with brisk e�ervescence while 
test tube containing alcohol does not show any 
reaction.
95. Esters are generally volatile liquids which 
have pleasant fruity smell.
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Esters are prepared when a carboxylic acid reacts 
with an alcohol in the presence of small amount of 
concentrated H2SO4. For example, when ethanoic 
acid reacts with ethanol it forms an ester (i.e. ethyl 
ethanoate).

CH COOH  + C H OH CH COOC3
Ethanoic acid

2 5
Ethanol

conc.
H SO 3 2

2 4
 → HH

H O

5
Ethyl ethanoate

2+
Uses of ester :
1. It is used in making perfumes.
2. It is used in making arti�cial �avours and 
essences used in ice-creams, sweets and cold 
drinks.
96. �e molecular formula of carboxylic acid is 
C2H4O2. �us, it should be acetic acid (ethanoic 
acid).

Ethanoic acid ; CH — C — OH3

O

It reacts with alcohol in presence of acid catalyst to 
give compound ‘X’.
As alcohol on oxidation with alkaline KMnO4 
gives the same acid i.e. ethanoic acid, hence alcohol 
must contain two carbon atoms. �us, formula for 
alcohol is CH3CH2OH i.e. ethanol.
Reactions involved are :

CH CH OH CH COOH3
Ethanol

alkaline KMnO
oxidation 3

Ethano

4
2  →

iic acid

CH COOH  + CH CH OH

CH COOCH CH

3
Ethanoic acid

3 2
Ethanol

H SO

3 2

2 4 →

33
Ethyl ethanoate 

( )

2H O

X

+

(i) Structure of ethanoic acid :

H — C — C — OH

H

H

O

(ii) Structure of ethanol :

H — C — C — OH

H H

H H

(iii) Structure of ethyl ethanoate (X) :

H — C — C — O — C —C —H

H

H

HH

HH

O

97. When ethanol is heated with alkaline solution 
of potassium permanganate then oxidation of 
ethanol takes place to form ethanoic acid.

CH CH OH CH COOH2
Ethanol

alkaline KMnO
3

Ethanoic acid

4
3  →

Two physical properties of ethanol are :
1. It is liquid at room temperature.
2. It is soluble in water in all proportions.
Two uses of ethanol are :
1. It is used as a liquor for drinking purpose.
2. It is a good solvent and hence, it is used in 
medicines such as tincture of iodine, cough syrup 
and many tonics.
98. Addition of oxygen to any substance is called 
oxidation.
Ethanol gets oxidised to ethanoic acid as :

Refer to answer 97.
99. (i) Refer to answer 81(ii).
(ii) When solid sodium hydrogen carbonate is 
added to ethanoic acid then carbon dioxide gas is 
released.
CH3COOH + NaHCO3  CH3COONa + CO2

 + H2O
(iii) Refer to answer 74.
100. (i) Refer to answer 89(a). 
(ii) Refer to answer 91.
(iii) Refer to answer 81(ii).
101. (a) Refer to answer 85.
(b) Refer to answer 86.
102. (a) �e structural formula of ester is

H — C — C — O — C — C — H

H

H

H H

H H

O

So, the corresponding alcohol and acid from  
which it is formed will be :
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H — C — C — OH HO — C — C —H

H H H

H H H

O

Acetic acid
(Carboxylic acid)

Ethanol
(Alcohol)

(b) Refer to answer 82(ii).
103. ‘X’ is CH3COOH (ethanoic acid) which 
freezes during winter time in cold countries.
On warming ethanoic acid with ethanol in 
presence of a few drops of concentrated sulphuric 
acid, a fruity smelling ester is formed.

CH COOH  + C H OH

CH COOC H

3

(Ethanoic acid)

5
Conc.

H SO

2 5

2 4X
2

3

 →

Y
((Ethyl ethanoate)

2H O+

104. When ethanol is heated with excess of 
concentrated H2SO4 it gets dehydrated to form 
ethene.

When ethene is heated with hydrogen in presence 
of nickel catalyst it forms ethane.

Ethane on oxidation gives two moles of carbon 
dioxide and three moles of water.

CH3CH3 + 7
2

O2   2CO2 + 3H2O + heat + 
light

105. 
Ethanol

(Physical properties)
Ethanoic acid

(Physical properties)
(i) It has very low melting point (156 K) and 

low boiling point (351 K).
(i) It has moderate melting point (290 K) and 

boiling point (391 K).
(ii) It has a burning taste. (ii) It has a sour taste.
(iii) It has a distinct smell. (iii) It has a pungent smell.

Chemical properties Chemical properties

(i) It is neutral in nature and thus, it does not 
turn blue litmus to red or vice versa.

(i) It is acidic in nature and turns blue litmus to 
red.

(ii) Ethanol does not react with Na2CO3 or 
NaHCO3.
C2H5OH + Na2CO3 No reaction

(ii) Ethanoic acid reacts with Na2CO3 or NaHCO3 
to give brisk e�ervescence of CO2 gas.
2CH3COOH + Na2CO3 2CH3COONa 

+ CO2↑+ H2O

106. (a) Tests Ethanol (C2H5OH) Ethanoic acid (CH3COOH)
(i) Physical state In liquid state In liquid state
(ii) Taste Burning Sour
(iii) NaHCO3 C2H5OH + NaHCO3  No 

reaction
CH3COOH + NaHCO3 

CH3COONa + CO2↑ +H2O
(CO2 gas is evolved with a brisk 
e�ervescence.)

(iv) Ester When ethanol is heated with 
ethanoic acid in presence of 2-3 
drops of conc. H2SO4 fruity smelling 
ester is formed.

C2H5OH + CH3COOH Conc.
H SO2 4

 →

CH3COOC2H5 + H2O

When ethanoic acid is heated with 
ethanol in presence of 2-3 drops of 
conc. H2SO4 then fruity smelling 
ester is formed.

CH3COOH + C2H5OH 
Conc.

H SO2 4
 →

CH3COOC2H5 + H2O
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(b) Refer to answer 104.

107. Synthetic detergents causes water pollution 
because they cannot be easily decomposed by 
microorganisms like bacteria.
108. Cleansing action of soap : When a dirty 
cloth is put in water containing dissolved soap 
or detergent then the new polar hydrocarbon 
tails of the soap or the detergent dissolve oil or 
grease while the ionic parts of soap or detergent 
(having negative charge) get attach to the water 
molecules. As a result, soap or detergent micelles 
are formed in which the soap or detergent 
molecules are arranged radially with hydrocarbon 
ends directed towards the centre and ionic ends 
directed outwards. In this way, micelle entraps the 
oily or greasy dirt by using its hydrocarbon ends. 
�e ionic ends remain attached to water. When 
the surface of the cloth is scrubbed or agitated the 
loosened oily dirt particles are removed and cloth 
is cleaned.

109. A soap molecule has two ends with di�erent 
properties, one end is polar i.e., water soluble or 
hydrophilic while other end is non-polar i.e., water 
insoluble or hydrophobic. When soap is added to 
water, the polar ends get dissolve in water and 
non-polar ends get dissolve in each other and 
directed towards the centre. As a result, a spherical 
ionic molecule known as micelles, formation takes 
place. Since, soaps are soluble in ethanol, therefore, 
micelles formation does not occur.
110. Soaps are the sodium or potassium salts 
of higher fatty acids. �e ionic group in soaps is  
–COO–Na+.
On the other hand, synthetic detergents are the 
sodium salts of a long chain alkylbenzenesulphonic 
acids or long chain alkyl hydrogen sulphates. �e 

ionic group in synthetic detergents is
–SO3

– Na+ or –OSO3
–Na+

Cleansing action of soap :
A soap molecule contains a polar part (COO–Na+) 
called polar end and a non-polar part consisting 
of a long chain carbon atoms. �is part is called 
hydrocarbon end.
�e polar end is water soluble whereas hydrocarbon 
part is water-repellent and oil soluble.

COO–Na+

Polar end
(Water soluble)

Non-polar end 
(Water-repellent)

When an oily (dirty) piece of cloth is put into soap 
solution, the hydrocarbon part of the molecule 
attaches itself to the only drop and the –COO– end 
orients itself towards water. Na+ ions in solution 
arrange themselves around the –COO– ions. �e 
negatively charged micelle so formed entraps the 
oily dirt.
�e negatively charged micelle repel each other 
due to the electrostatic repulsion. As a result, the 
tiny oily dirt particles do not come together and 
get washed away in water during rinsing.

 

–
–

–
–

–
–

–

–

+

+

COO– part

long carbon chain

Micelle

Na+ions
+

+

+

+

+
+

In hard water, soap does not form lather as hard 
water contains Ca2+and Mg2+ ions. Soap reacts 
with these ions to form insoluble calcium and 
magnesium salts of fatty acids.
RCOO–Na+ + Ca2+

(aq) (RCOO)2Ca↓ + 2Na+

  Soap                                Insoluble ppt.
Two problems which arise due to the use of 
detergents instead of soaps are :
(i) Synthetic detergents are non-biodegradable 
and hence, cause water pollution.
(ii) Synthetic detergents also cause skin related 
problems.
111. Refer to answers 108 and 109.
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112. (a) �e tests may be tabulated as below :

S. 
No.

Solution Blue 
litmus 
paper

Red 
litmus 
paper

Sodium 
Metal

1. Ethanol No 
change

No change Hydrogen 
gas

2. Ethanoic 
acid

Turns 
red

No change Hydrogen 
gas

3. Soap
solution

No 
change

Turns blue No 
reaction

(b) Hard water contains hydrogen carbonates, 
chlorides and sulphates of calcium and magnesium. 
When soap is added to hard water it reacts with 
these salts to form scum which is insoluble in 
water and �oats on the top of the water surface. �e 
scum is formed due to the formation of insoluble 
calcium or magnesium salts of fatty acids.
2C17H35COONa + Ca2+  (C17H35COO)2Ca
 Sodium stearate (From  Calcium stearate
 (soap) hard water) (ppt. or scum) + 2Na+

113. Refer to answer 110.
114. Refer to answer 110 and 112(b).
115. Detergents are generally ammonium or 
sulphonate salts of long chain carboxylic acids. 
�ey are sodium salts of long chain alkyl benzene 
sulphonic acids.

Merits of using detergents :
(i) Detergents are very strong cleansing agents.
(ii) �ey can form lather well even in hard 
water as they do not form insoluble calcium or 
magnesium salts.
Demerits of using detergents :
(i) As detergents are sodium salts of long chain 
alkyl benzene sulphonic acids which are very bulky 
molecules, are not easily degraded by bacteria and 
hence, they are non-biodegradable.
(ii) �ey are highly basic in nature and cause 
damage to skin.
116. Refer to answer 110.
Detergents can be used to wash clothes even in 
hard water because they do not form insoluble 
calcium and magnesium salts.
117. (a) Refer to answer 110 and 112(b).
(b) Refer to answer 110.
118. (a) Detergents are ammonium or sulphonate 
or sulphate salts of long chain hydrocarbons 
containing 12-18 carbon atoms e.g., dodecyl 
benzene sulphonate.
(b) Refer to answer 115.
(c) Synthetic detergents can be used even in hard 
water because they do not react with Ca2+and 
Mg2+ions present in hard water. �ey do not form 
curdy white precipitates (scum) of calcium and 
magnesium salts of fatty acids.
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8  Need for classi�cation : It is very di�cult to 
study each and every element individually 
and also very di�cult to know its properties 
and uses. �erefore, they have been classi�ed 
into groups on the basis of their similarities in 
properties.

8 Maximum weightage is of Making Order Out of 
Chaos-The Modern Periodic Table.

8  Maximum VSA, SA I and SA II type questions 
were asked from Making Order Out of  

Chaos-The Modern Periodic Table .

8	  Maximum LA type questions were asked from 
Mendeleev’s Periodic Table.

5.1 Making Order Out of Chaos-Early 
Attempts at the Classi�cation of Elements

5.2 Making Order Out of Chaos-Mendeleev’s 
Periodic Table

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

5.3 Making Order Out of Chaos-The Modern 
Periodic Table

QUICK RECAP

Periodic Classi�cation 
of Elements

Chapter

5

8  Early attempts at the classi�cation of 
elements :

 X Dobereiner’s triads : According to this law, 
“when the elements are arranged in groups 
of three in increasing order of atomic masses, 
the middle element of a group has the atomic 
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mass and properties roughly the average of 
the other two elements.” �ese elements show 
similarity in their properties.
e.g., :
Elements : Li Na K
Atomic mass : 7 23 39
Average atomic mass 

of 1st and 3rd elements =
+

=
7 39

2
23

 – Limitations : Only a limited number 
of elements could be arranged in such 
triads.

 X Newland’s law of octaves : It states that 
when elements are arranged in the order of 
increasing atomic masses, the properties of 
the eighth element are the repetition of the 

properties of the �rst element like the eighth 
note on a musical scale. �erefore, Li, Na and 
K resemble each other.

 – Limitations : All the elements discovered 
at that time could not be classi�ed into 
octaves. �is law worked well with lighter 
elements only.

8  Mendeleev’s periodic table : �is table had 
been designed on the basis of a law called 
Mendeleev’s periodic law which states that 
the properties of elements are periodic 
function of their atomic masses.

 X Groups : �e vertical columns of the periodic 
table are called ‘groups’. �ere are eight groups 
in this table.

Group I II III IV V VI VII VIII

Oxide
Hydride

R2O
RH

RO
RH2

R2O3

RH3

RO2

RH4

R2O5

RH3

RO3

RH2

R2O7

RH
RO4

Periods
↓

A          B A          B A          B A          B A          B A          B A          B Transition series

1 H
1.008

2 Li
6.939

Be
9.012

B
10.81

C
12.011

N
14.007

O
15.999

F
18.998

3 Na
22.99

Mg
24.31

Al
29.98

Si
28.09

P
30.974

S
32.06

Cl
35.453

4  First
    series
     Second
    series

K
39.102

Cu
63.54

Ca
40.08

Zn
65.37

Sc
44.96

Ga
69.72

Ti
47.90

Ge
72.59

V
50.94

As
74.92

Cr
50.20

Se
78.96

Mn
54.94

Br
79.909

Fe
55.85

Co
58.93

Ni
58.71

5  First
    series
    Second
    series

Rb
85.47

Ag
107.87

Sr
87.62

Cd
112.40

Y
88.91

In
114.82

Zr
91.22

Sn
118.69

Nb
92.91

Sb
121.75

Mo
95.94

Te
127.60

Tc
99

I
126.90

Ru
101.07

Rh
102.91

Pd
106.4

6  First
    series
    Second
    series

Ca
132.90

Au
196.97

Ba
137.34

Hg
200.59

La
138.91
Tl
204.37

Hf
178.49
Pb
207.19

Ta
180.95
Bi
208.98

W
183.85

Os
190.2

Ir
192.2

Pt
195.09
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 X Periods : �e horizontal rows of the periodic 
table are called ‘periods’. �ere are six periods 
in this table.

 X Achievements of Mendeleev’s periodic 
table :

 – He classi�ed all the 63 elements 
discovered at that time on the basis of 
similarities in their properties.

 – He le� gaps for yet to be discovered 
elements.

 – He predicted the properties of 
undiscovered elements and thus, helped 
in the discovery of these elements later on.

 – He named them by pre�xing a Sanskrit 
numeral eka (one), divi (two), tri (three), 
etc. to the name of the preceding similar 
element in the same group, e.g., eka-boron, 
eka-aluminium, etc.

 X Limitations :
 – Increasing order of atomic masses 

could not be maintained in all cases e.g.,  
cobalt with higher atomic mass was placed 
before nickel. Similarly, tellurium with 
higher atomic mass was placed before 
iodine.

 – �is table did not provide place for noble 
gases which were discovered later.

 – �ere was no separate place for isotopes 
in Mendeleev’s periodic table, although 
they di�er in atomic masses.

 – He could not assign a correct position to 
hydrogen.

8  Modern periodic law : �is law states that 
the properties of elements are a periodic 
function of their atomic numbers. �is 
means that when elements are arranged in 
increasing order of their atomic numbers 
the properties of elements are repeated a�er 
certain regular intervals. �is repetition of 
properties of elements a�er certain regular 
interval is known as ‘periodicity in properties’. 
�is periodicity in properties of elements is 
due to periodicity in their outer electronic 
con�gurations. Infact, elements having 
similar outer-electronic con�gurations show 
similar chemical properties.

8  Modern periodic table : In the modern 
periodic table, the elements are arranged in 
increasing order of their atomic numbers. 
�is table was prepared on the basis of 
electronic con�gurations of elements.

 X Position of elements in modern periodic 
table : Modern periodic table consists of 
eighteen columns called ‘groups’ and seven 
horizontal rows called ‘periods’. �ese groups 
are numbered from 1-18 and periods are 
numbered from 1-7.

 X Description of groups :

Family of Elements Group

Normal or representative 
elements

1 and 2 (le�)
13 - 18 (right)

Alkali metals 1

Alkaline earth metals 2

Boron family 13

Carbon family 14

Nitrogen family or 
pnicogens 15

Oxygen family or 
chalcogens 16

Halogens 17

Inert gases or noble gases 18

Transition elements 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12

 X Description of periods : �e number 
of elements in any period is �xed by the 
maximum number of electrons that can be 
accommodated in that particular shell which 
is given by the formula, ‘2n2’ where ‘n’ is the 
number of the given shell starting from the 
nucleus.

Shell ‘n’ Period No. of Elements

K 1 First 2[1H, 2He]

L 2 Second 8[3Li, 4Be, 5B, 6C, 
7N, 8O, 9F, 10Ne]
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M 3 �ird 8[11Na, 12Mg, 13Al, 
14Si, 15P, 16S, 17Cl, 
18Ar]

N 4 Fourth 18[19K to 36Kr]

O 5 Fi�h 18[37Rb to 54Xe]

P 6 Sixth 32[55Cs to 86Rn]

Q 7 Seventh 32[87Fr to 118Og]

 X In order to avoid the periodic table becoming 
too lengthy, two series of 14-elements each, 
have been placed at the bottom of the periodic 
table.

 – First series contains elements of atomic 
numbers 58–71 called ‘Lanthanide series’.

 – Second series contains elements of 
atomic numbers 90–103 called ‘Actinide 
series’.

8  Trends in the Modern periodic table : �e  
physical and chemical properties of an 
element mainly depend upon its outer 
electronic con�guration. Since the outer 
electronic con�guration changes as we 
go from le� to right in a period therefore, 
within the same period, elements show a 
gradation both in their physical as well as 
chemical properties.
�ese properties which show a regular 
gradation on moving from top to bottom 
within the same group or from le� to right 
along a period are called ‘atomic properties’. 
e.g., valency, atomic size, metallic or non-
metallic character, etc.

 X Valency : Valency is de�ned as the combining 
capacity of an element. It depends upon 
the number of valence electrons (electrons 
present in outermost shell of the atom).

 – Variation of valency in a period : On 
moving from le� to right in a period, the 
number of valence electrons increases 
from 1 to 8 although in the �rst period, it 
increases from 1 to 2. e.g.,

  Na Na
2 8 1 2 8, , ,

 → ++ −e  (Valency = 1)

  Mg Mg
2 8 2

2

2 8
2

, , ,
 → ++ −e  (Valency = 2)

  Cl + Cle− − →
2 8 7 2 8 8, , , ,  (Valency = 8 – 7 = 1)

  In other words, in a period, the valency of 
an element is either equal to the number 
of electrons in the valence shell or eight 
minus the number of electrons in the 
valence shell.

 – Variation of valency in a group : All the 
elements in a group have same number of 
valence electrons. �erefore, the valency 
of all the elements in a group is �xed.

  e.g., : group 1 elements have valency 1,  
group 17 elements have valency 1,  
group 18 elements have valency 0.

 X Atomic size : If an atom is considered to 
be a sphere, the atomic size is given by the 
radius of the sphere, known as atomic radius. 
�e atomic radius is de�ned as the distance 
between the centre of the nucleus and the 
outermost shell which contains electrons, in 
an isolated atom. It is expressed in angstrom 
(Å) or in picometers (pm).

 – Variation of atomic radii in a period : 
On moving from le� to right in a 
period, the atomic radius decreases 
due to increase in nuclear charge which 
tends to pull the electrons closer to the 
nucleus and reduces the size of the atom.  
Example :

   Li Be B C N O F Ne
Atomic
radius (pm) : 152 111 88 77 75 74 72 160

Biggest
(van der Waals radius)

 – Variation of atomic radii in a group : 
On moving down the group, the atomic 
radii of elements increase gradually 
because new shells are being added. �is 
increases the distance between outermost 
shell and the nucleus so that the atomic 
size increases in spite of the increase in 
nuclear charge. Example :

      Li Na K Rb Cs
  Atomic radius (pm) : 152 186 231 246 262

 X Metallic and non-metallic character :  
Group 1 to group 12 are metals. Group 13 
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to 18 consists of non-metals, metalloids  
and metals.

 –  Metals tend to lose electrons while 
forming bonds hence, they are 
electropositive in nature.

 – Non-metals tend to form bonds by 
gaining electrons hence, they are 
electronegative in nature.

 –  Metalloids : �ose elements which 
resemble both metals and non-metals 
i.e., border line elements are called 
metalloids or semi-metals e.g., boron, 
silicon, germanium, arsenic, tellurium 
and polonium.

 – Variation in a period : On moving 
from le� to right in a period, the 
metallic character decreases whereas the 
non-metallic character increases.

  Example :

  

Li Be B C N O F
Metals Non-metals

Metallic 

� ��� ��� � �������� ��������

ccharacter decreases
Non-metallic character increases

 →

 – Variation in a group : On moving 
down in a group, the metallic character 
increases.

  Reversely, on moving down a group, the 
non-metallic character decreases.

Li   Least metallic

Na
K
Rb
Cs
Fr   Most metallic

M
et
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te

r
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s

F   Most non-metallic

Cl

Br

I

At   Least non-metallic
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5.2 Making Order Out of Chaos-
Mendeleev’s Periodic Table

VSA (1 mark)

1. Why did Mendeleev have gaps in his periodic 
table? (1/5, Delhi 2009)

SA II (3 marks)

2. (a) Which two criteria did Mendeleev use to 
classify the elements in his periodic table?

 (b) State Mendeleev’s periodic law.

 (c) Why could no �xed position be given to 
hydrogen in Mendeleev’s periodic table?

(3/5, Delhi 2009)
3. State any three limitations of Mendeleev’s 

classi�cation.
(3/5, Delhi 2009)

4. What physical and chemical properties of 
elements were used by Mendeleef in creating 
his periodic table? List two observations 
which posed a challenge to Mendeleef ’s 
Periodic law. (Delhi 2008)

LA (5 marks)

5. On the basis of Mendeleev’s periodic table given below, answer the questions that follow the table :

Group I II III IV V VI VII VIII

Oxide
Hydride

R2O
RH

RO
RH2

R2O3

RH3

RO2

RH4

R2O5

RH3

RO3

RH2

R2O7

RH
RO4

Periods
↓

A          B A          B A          B A          B A          B A          B A          B Transition series

1 H
1.008

2 Li
6.939

Be
9.012

B
10.81

C
12.011

N
14.007

O
15.999

F
18.998

3 Na
22.99

Mg
24.31

Al
29.98

Si
28.09

P
30.974

S
32.06

Cl
35.453

4  First
    series
     Second
    series

K
39.102

Cu
63.54

Ca
40.08

Zn
65.37

Sc
44.96

Ga
69.72

Ti
47.90

Ge
72.59

V
50.94

As
74.92

Cr
50.20

Se
78.96

Mn
54.94

Br
79.909

Fe
55.85

Co
58.93

Ni
58.71

5  First
    series
    Second
    series

Rb
85.47

Ag
107.87

Sr
87.62

Cd
112.40

Y
88.91

In
114.82

Zr
91.22

Sn
118.69

Nb
92.91

Sb
121.75

Mo
95.94

Te
127.60

Tc
99

I
126.90

Ru
101.07

Rh
102.91

Pd
106.4

6  First
    series
    Second
    series

Ca
132.90

Au
196.97

Ba
137.34

Hg
200.59

La
138.91

Tl
204.37

Hf
178.49

Pb
207.19

Ta
180.95

Bi
208.98

W
183.85

Os
190.2

Ir
192.2

Pt
195.09

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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 (a) Name the element which is in 
  (i)   1st group and 3rd period
  (ii)  VIIth group and 2nd period.
 (b) Suggest the formula for the following :
  (i)   oxide of nitrogen
  (ii)  hydride of oxygen
 (c) In group VIII of the periodic table, why 

does cobalt with atomic mass 58.93 appear 
before nickel having atomic mass 58.71?

 (d) Besides gallium, which two other elements 
have since been discovered for which 
Mendeleev had le� gaps in his Periodic 
Table?

 (e) Using atomic masses of Li, Na and K, 
�nd the average atomic mass of Li and K 
and compare it with the atomic mass of 
Na. State the conclusion drawn from this 
activity. (AI 2008)

6. (a) Why do we classify elements?
 (b) What were the two criteria used by 

Mendeleev in creating his Periodic Table?
 (c) Why did Mendeleev leave some gaps in 

his Periodic Table?
 (d) In Mendeleev’s Periodic Table, why was 

there no mention of noble gases like 
helium, neon and argon?

 (e) Would you place the two isotopes of 
chlorine, Cl-35 and Cl-37 in di�erent 
slots because of their di�erent atomic 
masses or in the same slot because their 
chemical properties are the same? Justify 
your answer. (AI 2008)

5.3 Making Order Out of Chaos- 
The Modern Periodic Table

VSA (1 mark)

7. Write the number of vertical columns in 
the Modern Periodic Table. What are these 
columns called? (Delhi 2014, 2013)

8. Write the number of horizontal rows in the 
Modern Periodic Table. What are these rows 
called? (Delhi 2014)

9. Write any one di�erence  in the electronic 
con�gurations of group 1 and group 2 
elements. (Delhi 2014)

10. List any two properties of the elements 
belonging to the �rst group of the Modern 
Periodic Table. (AI 2014)

11. Write the atomic numbers of two elements ‘X’ 
and ‘Y’ having electronic con�gurations 2, 8, 2 
and 2, 8, 6 respectively. (AI 2014)

12. �e atomic numbers of three elements A, B 
and C are 12, 18 and 20 respectively. State 
giving reason, which two elements will show 
similar properties. (AI 2014)

13. State the Modern periodic law of classi�cation 
of elements. (Foreign 2014)

14. Out of the three elements P, Q and R having 
atomic numbers 11, 17 and 19 respectively, 
which two elements will show similar 
properties and why? (Foreign 2014)

15. Write the formula used to determine the 
maximum number of electrons which a shell 
in an atom can accommodate. (Foreign 2014)

16. What is the valency of silicon with atomic 
number 14? (Foreign 2010)

17. How does electronic con�guration of atoms 
change in a period with increase in atomic 
number? (1/5, Delhi 2009)

SA I (2 marks)

18. An element ‘X’ has atomic number 13 :
 (a) Write its electronic con�guration.
 (b) State the group to which ‘X’ belongs?
 (c) Is ‘X’ a metal or a non-metal?
 (d) Write the formula of its bromide.

(Delhi 2012)
19. How can the valency of an element be 

determined if its electronic con�guration 
is known? What will be the valency of an 
element of atomic number 9(nine)?

 (Delhi 2012, 2011)
20. Choose from the following :
 6C, 8O, 10Ne, 11Na, 14Si
 (i)  Elements that should be in the same 

period.
 (ii) Elements that should be in the same 

group.
 State reason for your selection in each case.

(AI 2012)
21. An element ‘X’ belongs to 3rd period and 

group  17 of the periodic table. State its 
(i) electronic con�guration, (ii) valency. 
Justify your answer with reason. (AI 2012)
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22. Choose from the following :
 4Be, 9F, 19K, 20Ca
 (i) �e element having one electron in the 

outermost shell.
 (ii) Two elements of the same group.

(Foreign 2012)
23. An element has atomic number 13.
 (a) What is the group and period number to 

which this element belongs?
 (b) Is this element a metal or a non-metal? 

Justify your answer. (Foreign 2012)
24. How does the electronic con�guration of an 

atom of an element relate to its position in 
the Modern Periodic Table? Explain with one 
example. (Delhi 2011)

25. How does the valency of elements vary (i) in 
going down a group, and (ii) in going from 
le� to right in a period of the periodic table?

(AI 2011)
26. In the Modern Periodic Table, the element 

calcium (atomic number = 20) is surrounded 
by elements with atomic numbers 12, 19, 21 
and 38. Which of these elements has physical 
and chemical properties resembling those of 
calcium and why? (AI 2011)

27. In the periodic table, how does the tendency 
of atoms to loose electrons change on going 
from

 (i) le� to right across a period?
 (ii) top to bottom in a group?

(Foreign 2011)
28. What is meant by periodicity of properties of 

elements? Why are the properties of elements 
placed in the same group of the periodic table 
similar? (Foreign 2011)

29. Elements magnesium and oxygen 
respectively belong to group 2 and group 16 
of the Modern Periodic Table. If the atomic 
numbers of magnesium and oxygen are 12 
and 8 respectively, draw their electronic 
con�guration and show the process of 
formation of their compound by transfer of 
electrons. (Foreign 2010)

30. How and why does the atomic size vary as 
you go :

 (i) from le� to right along a period?
 (ii) down a group? (2/5, Delhi 2009)

SA II (3 marks)

31. Write the names given to the vertical columns 
and horizontal rows in the Modern Periodic 
Table. How does the metallic character of 
elements vary on moving down a vertical 
column? How does the size of atomic radius 
vary on moving le� to right in a horizontal 
row? Give reason in support of your answer 
in the above two cases. (Delhi 2017)

32. An element P (atomic number 20) reacts with 
an element Q (atomic number 17) to form a 
compound. Answer the following questions 
giving reason :

 Write the position of P and Q in the Modern 
Periodic Table and the molecular formula of 
the compound formed when P reacts with Q.

(Delhi 2017)
33. Write the number of periods and groups 

in the Modern Periodic Table. How does 
the metallic character of elements vary on 
moving (i) from le� to right in a period, and 
(ii) down a group? Give reason to justify 
your answer. (AI 2017)

34. Na, Mg and Al are the elements of the 
3rd periods of the Modern Periodic Table 
having group number 1, 2 and 13 respectively. 
Which one of these elements has the  
(a) highest valency, (b) largest atomic radius, 
and (c) maximum chemical reactivity? Justify 
your answer stating the reason for each.

(AI 2017)
35. Calcium is an element with atomic number 

20. Stating reason answer each of the 
following questions :

 (i) Is calcium a metal or non-metal?
 (ii) Will its atomic radius be larger or smaller 

than that of potassium with atomic 
number 19?

 (iii) Write the formula of its oxide.
(Delhi 2016)

36. An element M with electronic con�guration  
(2, 8, 2) combines separately with (NO3)–, 
(SO4)2– and (PO4)3– radicals. Write the 
formula of the three compounds so formed. 
To which group and period of the Modern 
Periodic Table does the element M belong? 
Will M form covalent or ionic compounds? 
Give reason to justify your answer.

 (Delhi 2016)
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37. Name any two elements of group one and 
write their electronic con�gurations. What 
similarity do you observe in their electronic 
con�gurations? Write the formula of oxide of 
any of the aforesaid element.

(Delhi 2016)
38. Two elements A and B belong to the 3rd 

period of Modern Periodic Table and are in 
group 2 and 13 respectively. Compare their 
following characteristics in tabular form.

 (a) Number of electrons in their atoms
 (b) Size of their atoms
 (c) �eir tendencies to loose electrons
 (d) �e formula of their oxides
 (e) �eir metallic characters
 (f) �e formula of their chlorides

(Delhi 2016)
39. An element ‘X’ belongs to 3rd period and 

group 16 of the Modern Periodic Table.
 (a) Determine the number of valence 

electrons and the valency of ‘X’.
 (b) Molecular formula of the compound 

when ‘X’ reacts with hydrogen and write 
its electron dot structure.

 (c) Name the element ‘X’ and state whether 
it is metallic or non-metallic.

(AI 2016)
40. An element ‘X’ has mass number 35 and 

number of neutrons 18. Write atomic number 
and electronic con�guration of ‘X’. Also write 
group number, period  number and valency 
of ‘X’. (AI 2016)

41. �ree elements ‘X’, ‘Y’ and ‘Z’ have atomic 
numbers 7, 8 and 9 respectively.

 (a) State their positions (group number and 
period number both) in the Modern 
Periodic Table.

 (b) Arrange these elements in the decreasing 
order of their atomic radii.

 (c) Write the formula of the compound 
formed when ‘X’ combines with ‘Z’.

 (AI 2016)
42. �e position of eight elements in the Modern 

Periodic Table is given below where atomic 
numbers of elements are given in the 
parenthesis.

Period No.
2 Li (3) Be (4)
3 Na (11) Mg (12)
4 K (19) Ca (20)
5 Rb (37) Sr (38)

 (i) Write the electronic con�guration of Ca.
 (ii) Predict the number of valence electrons 

in Rb.
 (iii) What is the number of shells in Sr?
 (iv) Predict whether K is a metal or a non-

metal?
 (v) Which one of these elements has the 

largest atom in size?
 (vi) Arrange Be, Ca, Mg and Rb in the 

increasing order of the size of their 
respective atoms. (AI 2016)

43. An element ‘X’ belongs to 3rd period and 
group 13 of the Modern Periodic Table.

 (a) Determine the valence electrons and the 
valency of ‘X’.

 (b) Molecular formula of the compound 
formed when ‘X’ reacts with an element 
‘Y’ (atomic number = 8)

 (c) Write the name and formula of the 
compound formed when ‘X’ combines 
with chlorine. (AI 2016)

44. State the main aim of classifying elements. 
Which is the more fundamental property of 
elements that is used in the development of 
Modern Periodic Table? Name and state the 
law based on this fundamental property. On 
which side of the periodic table one can �nd 
metals, non-metals and metalloids?

 (Foreign 2016)
45. An element ‘X’ (atomic number 20) burns in 

the presence of oxygen to form a basic oxide.
 (a) Identify the element and write its 

electronic con�guration.
 (b) State its group number and period  

number in the Modern Periodic Table.
 (c) Write a balanced chemical equation for 

the reaction when this oxide is dissolved 
in water. (Foreign 2016)

46. An element ‘X’ belongs to third period and 
second group of the Modern Periodic Table.

 (a) Write its electronic con�guration.
 (b) Is it a metal or non-metal? Why?
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 (c) Write the formula of the compound 
formed when ‘X’ reacts with an element  
(i) Y of electronic con�guration 2, 6 and 
(ii) Z of electronic con�guration 2, 8, 7.

(Foreign 2016)
47. �e atomic number of an element X is 19.
 (a) Write its electronic con�guration.
 (b) To which period of the Modern Periodic 

Table does it belong and what is its 
valency?

 (c) If ‘X’ burns in oxygen to form its oxide, 
what will be its nature - acidic, basic or 
neutral?

 (d) Write balanced chemical equation for the 
reaction when this oxide is dissolved in 
water. (Foreign 2016)

48. How does the tendency of the elements to 
loose electrons change in the Modern Periodic 
Table in (i) a group, (ii) a period and why?

(Foreign 2016)
49. How many groups and periods are there in the 

Modern Periodic Table? How do the atomic 
size and metallic character of elements vary 
as we move :

 (a) down a group and 
 (b) from le� to right in a period?

(Delhi 2015)
50. Na, Mg and Al are the elements of the same 

period of Modern Periodic Table having one, 
two and three valence electrons respectively. 
Which of these elements (i) has the largest 
atomic radius, (ii) is least reactive? Justify 
your answer stating reason for each case.

(Delhi 2015, AI 2012)
51. From the following elements :
 4Be; 9F; 19K; 20Ca
 (i) Select the element having one electron in 

the outermost shell.
 (ii) Two elements of the same group.
 Write the formula and mention the nature 

of the compound formed by the union of 19K 
and element X (2, 8, 7). (Delhi 2015)

52. Write the number of periods the Modern 
Periodic Table has. State the changes in 
valency and metallic character of elements as 
we move from le� to right in a period. Also 
state the changes, if any, in the valency and 
atomic size of elements as we move down a 
group. (Delhi 2015, 2013)

53. Two elements ‘P ’ and ‘Q’ belong to the same 
period of the Modern Periodic Table and 
are in Group-1 and Group-2 respectively. 
Compare their following characteristics in 
tabular form :

 (a) �e number of electrons in their atoms.
 (b) �e sizes of their atoms.
 (c) �eir metallic character.
 (d) �eir tendencies to loose electrons.
 (e) �e formula of their oxides.
 (f) �e formula of their chlorides. (AI 2015)
54. Taking the example of an element of atomic 

number 16, explain how the electronic 
con�guration of the atom of an element 
relates to its position in the Modern Periodic 
Table and how valency of an element is 
calculated on the basis of its atomic number.
 (AI 2015)

55. Given below are some elements of the 
Modern Periodic Table. Atomic number of 
the element is given in the parentheses :

 A(4), B(9), C(14), D(19), E(20)
 (a) Select the element that has one electron 

in the outermost shell. Also write the 
electronic con�guration of this element.

 (b) Which two elements amongst these 
belong to the same group? Give reason 
for your answer.

 (c) Which two elements amongst these 
belong to the same period? Which one of 
the two has bigger atomic radius?

  (AI 2015)
56. �e atomic number of an element ‘X’ is 20.
 (i) Determine the position of the element ‘X’ 

in the periodic table.
 (ii) Write the formula of the compound 

formed when ‘X’ reacts/combines with 
another elements ‘Y’ (atomic number 8).

 (iii) What would be the nature (acidic or 
basic) of the compound formed? Justify 
your answer. (Foreign 2015)

57. An element ‘X’ is placed in the 3rd group 
and 3rd period of the Modern Periodic Table. 
Answer the following questions stating 
reason for your answer in each case :

 (a) Write the electronic con�guration of the 
element ‘X’.

 (b) Write the formula of the compound 
formed when the element ‘X’ reacts with 
another element ‘Y’ of atomic number 17.
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 (c) Will the oxide of this element be acidic or 
basic ? (Foreign 2015)

58. Four elements P, Q, R and S belong to the 
third period of the Modern Periodic Table 
and have respectively 1, 3, 5 and 7 electrons 
in their outermost shells. Write the electronic 
con�gurations of Q and R and determine their 
valencies. Write the molecular formula of the 
compound formed when P and S combine.

(Foreign 2015)
59. In the following table, the positions of six 

elements A, B, C, D, E and F are given as they 
are in the Modern Periodic Table :

Group 1 2 3-12 13 14 15 16 17 18
Period 
↓
2 A B C D
3 E F

 On the basis of the above table, answer the 
following questions :

 (i) Name the element which forms only 
covalent compounds.

 (ii) Name the element which is a metal with 
valency three.

 (iii) Name the element which is a non-metal 
with valency three.

 (iv) Out of B and C, whose atomic radius is 
bigger and why?

 (v) Write the common name for the family 
to which the elements D and F belong.

(Foreign 2015)
60. Based on the group valency of elements 

state the formula for the following giving 
justi�cation for each :

 (i) Oxides of 1st group elements,
 (ii) Halides of the elements of group-13, and
 (iii) Compounds formed when an element 

of group-2 combines with an element of 
group-16. (Delhi 2014)

61. (a) De�ne the following terms :
  (i)  Valency; (ii) Atomic size
 (b) How do the valency and the atomic size 

of the elements vary while going from 
le� to right along a period in the Modern 
Periodic Table? (Delhi 2014)

62. Consider two elements X (atomic number 17) 
and Y (atomic number 20).

 (i) Write the positions of these elements 
in the Modern Periodic Table giving 
justi�cation.

 (ii) Write the formula of the compound 
formed by the combination of X and Y.

 (iii) Draw the electron-dot structure of the 
compound formed and state the nature 
of the bond formed between the two 
elements. (Delhi 2014)

63. Consider two elements ‘A’ (Atomic number 17) 
and ‘B’ (Atomic number 19).

 (i)  Write the positions of these elements 
in the Modern Periodic Table giving 
justi�cation.

 (ii)  Write the formula of the compound 
formed when ‘A’ combines with ‘B’.

 (iii) Draw the electron dot structure of the 
compound and state the nature of the 
bond formed between the two elements.

(Delhi 2014)
64. �e electrons in the atoms of four elements 

A, B, C and D are distributed in the three 
shells having 1, 3, 5 and 7 electrons in the 
outermost shell respectively. State the period 
in which these elements can be placed in the 
Modern Periodic Table. Write the electronic 
con�guration of the atoms of A and D and the 
molecular formula of the compound formed 
when A and D combine. (AI 2014)

65. Study the following table in which positions 
of six elements A, B, C, D, E and F are shown 
as they are in the Modern Periodic Table :

 On the basis of the above table, answer the 
following questions :

Group 1 2 3-12 13 14 15 16 17 18

Period 
↓
2 A B C
3 D E F

 (i) Name the element which forms only 
covalent compounds. 

 (ii) Name the element which is a metal with 
valency three.

 (iii) Name the element which is a non-metal 
with valency three.
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 (iv) Out of D and E, which is bigger in size 
and why?

 (v) Write the common name for the family 
to which the elements C and F belong.

(AI 2014)
66. What is meant by ‘group’ in the Modern 

Periodic Table? How do the following change 
on moving from top to bottom in a group?

 (i) Number of valence electrons.
 (ii) Number of occupied shells.
 (iii) Size of atoms.
 (iv) Metallic character of elements.
 (v) E�ective nuclear charge experienced by 

valence electrons. (AI 2014)
67. �e elements Be, Mg and Ca each having 

two electrons in their outermost shells are 
in periods 2, 3 and 4 respectively of the 
Modern Periodic Table. Answer the following 
questions, giving justi�cation in each case :

 (i) Write the group to which these elements 
belong.

 (ii) Name the least reactive element.
 (iii) Name the element having largest atomic 

radius. (AI 2014)
68. What are groups and periods in the periodic 

table? Two elements X and Y belong to group 
1 and 2 respectively and are in the same 
period of the periodic table. How do the 
following properties of X and Y vary?

 (i) Size of their atoms.
 (ii) �eir metallic character.
 (iii) �eir valencies in forming oxides.
 (iv) Molecular formula of their chlorides.

(Foreign 2014)
69. Write the number of groups and periods in 

the Modern Periodic Table. Mention the 
criteria of placing elements in the (i) same 
group and (ii) same period. Illustrate your 
answer with an example for each case.

 (Foreign 2014, Delhi 2013C)
70. Study the following table in which positions 

of six elements A, B, C, D, E and F are shown 
as they are in the Modern Periodic Table :

Group 1 2 3-12 13 14 15 16 17 18

Period 
↓
2 A B C
3 D E F

 On the basis of the above table, answer the 
following questions :

 (i) Name the element which will form only 
covalent compounds.

 (ii) Which element is a metal with valency 
one?

 (iii) Which element is a non-metal with 
valency two?

 (iv) Out of D and E, which has a bigger atomic 
radius and why?

 (v) Write the formula of the compound 
formed when B combines with D.

 (Foreign 2014)
71. �e electronic con�guration of an element is  

2, 8, 8, 1.
 (i) State its group number and period 

number in the Modern Periodic Table.
 (ii) State whether this element is a metal or a 

non-metal.
 Give reason for the justi�cation of your 

answer in each case. (Foreign 2014)
72. Given below are some elements of the 

Modern Periodic Table :
 4Be, 9F, 14Si, 19K, 20Ca
 (i) Select the element that has one electron 

in the outermost shell and write its 
electronic con�guration.

 (ii) Select two elements that belong to the 
same group. Give reasons for your 
answer.

 (iii) Select two elements that belong to the 
same period. Which one of the two has 
bigger atomic size? (Delhi 2013)

73. An element ‘X’ belongs to the third period 
and group one of the Modern Periodic Table. 
Find (i) the number of its valence electrons 
(ii) its valency, and (iii) whether X is a metal 
or a non-metal. State reasons to justify your 
answer in each case. (Delhi 2013C)

74. F, Cl and Br are the elements each having 
seven valence electrons. Which of these 
(i) has the largest atomic radius, (ii) is most 
reactive? Justify your answer stating reason 
for each. (Delhi 2012)

75. (a) How many periods are there in the 
Modern Periodic Table of elements?
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 (b) How do atomic radius, valency and 
metallic character vary down a group?

 (c) How do the atomic size and metallic 
character of elements vary as we move 
from le� to right in a period?

(Foreign 2012)
76. �e atomic number of an element is 16. 

Predict
 (i) the number of valence electrons in its 

atom
 (ii) its valency
 (iii) its group number
 (iv) whether it is a metal or a non-metal
 (v) the nature of oxide formed by it
 (vi) the formula of its chloride. (AI 2011)
77. �e positions of three elements A, B and C in 

the periodic table are indicated below :
 Group 16 Group 17
  – – (First period)
  – A (Second period)
  – – (�ird period)
  B C (Fourth period)
 (a) State whether element C would be a 

metal or a non-metal? Why?
 (b) Which is the more active element A or C? 

Why?
 (c) Which type of ion (cation or anion) will 

be formed by the element C? Why?
(Foreign 2011)

78. Atoms of eight elements A, B, C, D, E, F, G 
and H have the same number of electronic 
shells but di�erent number of electrons 
in their outermost shell. It was found that 
elements A and G combine to form an ionic 
compound. �is compound is added in a 
small amount to almost all vegetable dishes 
during cooking. Oxides of elements A and 
B are basic in nature while those of E and F 
are acidic. �e oxide of D is almost neutral. 
Based on the above information answer the 
following questions :

 (i) To which group or period of the periodic 
table do the listed elements belong?

 (ii) What would be the nature of compound 
formed by a combination of elements B 
and F?

 (iii) Which two of these elements could 
de�nitely be metals?

 (iv) Which one of the eight elements is most 
likely to be found in gaseous state at 
room temperature?

 (v) If the number of electrons in the 
outermost shell of elements C and 
G be 3 and 7 respectively, write the 
formula of the compound formed by the 
combination of C and G. (Delhi 2010)

79. In the following table six elements A, B, C, D, 
E and F (here letters are not the usual symbols 
of the elements) of the Modern Periodic Table 
with atomic number 3 to 18 are given :

3
A

4 5 6 7 8
E

9 10
G

11
B

12
C

13 14
D

15 16 17
F

18

 (a) Which of these (i) a noble gas,  
(ii) a halogen?

 (b) If B combines with F, what would be the 
formula of the compound formed?

 (c) Write the electronic con�gurations of C 
and E. (Foreign 2010)

80. (a) What is meant by periodicity in 
properties of elements with reference to 
the periodic table?

 (b) Why do all the elements of the same 
group have similar properties?

 (c) How will the tendency to gain electrons 
change as we go from le� to right across a 
period? Why? (AI 2009)

81. (a) What are ‘groups’ and ‘periods’ in the 
‘periodic table’?

 (b) Two elements M and N belong to groups 
I and II respectively and are in the same 
period of the periodic table. How do the 
following properties of M and N vary?

  (i)    Sizes of their atoms.
  (ii)   �eir metallic characters.
  (iii)  �eir valencies in forming oxides.
  (iv)   Molecular formula of their chlorides.

(Foreign 2009)
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1. Mendeleev placed elements with similar 
properties one below the other leaving gaps for 
elements which could match with other elements 
of that group but had not been discovered by that 
time.
2. (a) Two criteria used by Mendeleev to classify 
elements are :
(i) Atomic mass
(ii) Similarity in chemical properties
(b) Mendeleev’s periodic law states that the 
properties of elements are the periodic function of 
their atomic masses.
(c) �ere is no �xed position given to hydrogen 
in Mendeleev’s periodic table because properties 
of hydrogen resemble both to alkali metals and to 
halogens.
3. �ree limitations of Mendeleev’s classi�cation 
are :
(i) �e position of isotopes could not be 
explained.
Isotopes are the atoms of the same element having 
similar chemical properties but di�erent atomic 
masses. If the elements are arranged according to 
their atomic masses, the isotopes should be placed 
in di�erent groups. But isotopes were not given 
separate places in Mendeleev’s periodic table.
(ii) Wrong order of atomic masses of some 
elements could not be explained.
When certain elements were put in their correct 
groups on the basis of their chemical properties, 
it was found in some cases that the element with 
higher atomic mass comes �rst and the element 
with lower atomic mass comes later.
e.g., cobalt (at. wt. = 58.9) comes before nickel 
(at. wt. = 58.7).
(iii) �ere is no �xed position given to hydrogen 
in Mendeleev’s periodic table because properties 
of hydrogen resemble both to alkali metals and to 
halogens.
4. Atomic masses and similarity in physical 
and chemical properties are the points used by 
Mendeleef in creating his periodic table.

�e two observations that posed a challenge in 
Mendeleef periodic law are :
(i) Increasing order of atomic weights could not 
be maintained while matching chemical properties.
(ii) Isotopes have di�erent atomic masses but 
have similar chemical properties.
5. (a) (i)  Sodium (Na) belongs to 1st group and 
3rd period.
(ii) Fluorine (F) belongs to VIIth group and 2nd 

period.
(b) (i) Oxide of nitrogen will have the formula 
N2O5.
(ii) Hydride of oxygen will have the formula H2O.
(c) In the Mendeleev’s periodic table (which 
is based on the increasing atomic masses) 
cobalt (atomic wt. 58.93) appears before nickel 
(atomic wt.  58.71) because cobalt resembles with 
rhodium (Rh) and iridium (Ir) whereas nickel (Ni) 
resembles with palladium (Pd) and platinum (Pt) 
in properties.
(d) Besides gallium, germanium and scandium 
are the two elements which have been discovered 
for which Mendeleev had le� gaps in his periodic 
table.
(e) Atomic mass of Li = 6.939
 Atomic mass of Na = 22.99
 Atomic mass of K = 39.102

Average atomic mass of Li and K  =
6 939 39 102

2
. .+

 = 23.0205 (  at. mass of Na i.e., 22.99)
�us, the atomic mass of Na is average of the 
atomic masses of Li and K and these elements 
resemble each other. �e calculated average mass 
of Na is close to its actual mass.
6. (a) We classify elements so as to study the 
properties of elements conveniently.
(b) Refer to answer 2 (a).
(c) Refer to answer 1.
(d) In Mendeleev’s periodic table, there was no 
mention of noble gases like helium, neon and 
argon because they were not discovered at that 
time.
(e) Two isotopes of chlorine Cl-35 and Cl-37 
should be kept in the same slot as they have same 
chemical properties.

Detailed Solutions
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7. �ere are 18 vertical columns in the Modern 
periodic table which are called groups.
8. �ere are seven horizontal rows of elements 
in the Modern periodic table which are known as 
periods.
9. Group 1 elements have one electron in their 
outermost shell while group 2 elements have two 
electrons in their outermost shell.
10. Two properties of the elements belonging to 
the �rst group :
(i) As the elements belong to group 1, so they 
have one electron in their outermost shell hence, 
valency of these elements is one.
(ii) Alkali metals (group 1 elements) are 
electropositive in nature.
11. Electronic con�guration of X = 2, 8, 2

Atomic number = 2 +  8 + 2 = 12
Similarly,
Electronic con�guration of Y = 2, 8, 6

 Atomic number = 2 + 8 + 6 = 16
12. Atomic number of A = 12

 Electronic con�guration = 2, 8, 2
Similarly, for B(18) = 2, 8, 8
for C(20) = 2, 8, 8, 2
As elements A and C contain two valence electrons 
in their outermost shell (group-2) they will show 
similar properties.
13. Modern periodic law states that the physical 
and chemical properties of elements are the 
periodic function of their atomic numbers.
14. Atomic number of P = 11
Electronic con�guration of P = 2, 8, 1
Electronic con�guration of Q(17) = 2, 8, 7
and for R(19) = 2, 8, 8, 1
�us, from electronic con�gurations of P and R, 
it is observed that they belong to group 1 as both 
have one valence electron and have valency equal 
to 1. �us, P and R will have similar properties.
15. �e maximum number of electrons that can be 
accommodated in a shell, is given by the formula 
2n2, where ‘n’ is the number of the shell.
16. Atomic number of silicon = 14
Electronic con�guration = 2, 8, 4
As silicon (Si) contains four electrons in its 
outermost shell, its valency will be four.
17. One electron each is added successively to the 
same valence shell as we move from le� to right 

in the period. Due to this increase in valence 
electrons, the electronic con�guration of atoms 
changes with increase in atomic number.
18. X has atomic number = 13
(a) Electronic con�guration of X = 2, 8, 3
(b) As X contains 3 valence electrons in its 
outermost shell, it belongs to group 13.
(c) X is a metal as it contains 3 valence electrons 
which can be lost easily.
(d) Formula of X with bromine will be

19. Valency of an element is determined by the 
number of electrons present in its outermost 
shell. For elements having outermost electrons  
1 to 4, valencies are equivalent to their respective 
valence electrons.
For elements having outermost electrons  
5 to 8, valency is calculated as;
Valency = 8 – (Number of valence electrons)
For element having atomic number = 9
Electronic con�guration = 2, 7
Valency = 8 – 7 = 1
20. �e electronic con�gurations of the given 
elements are :
 6C = 2, 4
 8O = 2, 6
 10 Ne = 2, 8
 11Na = 2, 8, 1
 14Si = 2, 8, 4 
(i) 6C, 8O, 10Ne, all contain two shells hence, they 
belong to same period i.e., second period.
11Na, 14Si both contain three shells hence, they 
belong to third period.
 (6C, 8O, 10Ne)  period number 2
 (11Na, 14Si) period number 3
(ii) 6C and 14Si belong to the same group as they 
both contain 4 electrons in their outermost shell. 
�us, 6C and 14Si belong to group 14.
21. As element X belongs to group 17, it will have 
7 electrons in its outermost shell. Moreover, X 
belongs to period number 3 so, it will have 3 shells.
(i) Electronic con�guration of X = 2, 8, 7
(ii) Valency of element X
 = 8 – (Number of valence electrons)
 = 8 – 7 = 1

os
bi

nc
bs

e.c
om



70  CBSE Champion Science Class 10

22. �e electronic con�gurations of the given 
elements are :
  4Be = 2, 2
      9F = 2, 7
            19K = 2, 8, 8, 1
         20Ca = 2, 8, 8, 2
(i) Potassium (K) has one electron in its 
outermost shell.
(ii) Be and Ca have two electrons in their 
outermost shells hence, they belong to same group.
23. Atomic number of element = 13
�us, its electronic con�guration = 2, 8, 3
(a) From the electronic con�guration, it can 
be easily seen that there are 3 electrons in the 
outermost shell which indicates that it belongs to 
group number 10 + 3 = 13.
Moreover, the element has 3 shells in which 
electrons are �lled thus, it belongs to period 
number 3.
(b) As the element contains 3 valence electrons 
which can be easily lost thus, it is a metal.
24. Electronic con�guration of an element decides 
its position in Modern periodic table.
Lets take an example of sodium (Na).
Atomic number of sodium = 11
�us, electronic con�guration of Na = 2, 8, 1
As Na contains 1 electron in its outermost shell, it 
belongs to group 1. Sodium contains 3 shells so, it 
belongs to period number 3.
�us, we can conclude that
Group number = Number of valence electrons

(When valence electrons are 1 and 2)
and group number = 10 + valence electrons

(When valence electrons are 3 and above)
Period number =  Number of shells in which 

electrons are �lled.
25. (i) When we go down the group the valency 
of elements remains same.
(ii) When we move along the period from le� to 
right, the valency of elements �rst increases and 
then decreases.
26. From the given data, the electronic 
con�guration of di�erent elements can be 
written as :
Calcium (20) = 2, 8, 8, 2
Element with atomic number 12 = 2, 8, 2
Element with atomic number 19 = 2, 8, 8, 1

Element with atomic number 21 = 2, 8, 8, 3
Element with atomic number 38 = 2, 8, 18, 8, 2
It can be easily seen that elements with atomic 
numbers 12 and 38 have two electrons in their 
outermost shell thus, they belong to same group as 
that of calcium. So, they will show the physical and 
chemical properties resembling those of calcium.
27. (i) Tendency of atoms to loose electrons 
decreases from le� to right in a period due to 
increase in e�ective nuclear charge.
(ii) Tendency of atoms to loose electrons increases 
down the group due to increase in atomic radii.
28. When elements are arranged in increasing 
order of their atomic numbers, elements with 
similar chemical properties are repeated at de�nite 
intervals. �is is known as periodicity of properties 
of elements.
Elements placed in the same group of the periodic 
table have similar properties because they have 
same number of outermost electrons and hence, 
show same valency. �us, they all will form similar 
type of compounds.
29. Atomic number of magnesium = 12

 Electronic con�guration = 2, 8, 2
Valency of magnesium (Mg) = 2
Similarly, for oxygen (O) atomic number = 8
Electronic con�guration = 2, 6
Valency of oxygen = 8 – 6 = 2
Formation of their compound will be as follows :

30. (i) As we go from le� to right across the 
period, the atomic size of the elements decreases. 
At each successive element, there is addition of 
one electron in the same shell due to which there 
is an increase in nuclear charge. �us, there is 
an increase in attraction between nucleus and 
the valence electrons which results in decreasing 
atomic size.
(ii) On moving down the group, the atomic size 
increases due to addition of new shell at each 
successive element.
31. In Modern periodic table, there are 18 vertical 
columns called groups and 7 horizontal rows 
called periods.
�e elements which have a greater tendency to 
loose electrons are more metallic thus, the metallic 
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character of elements increases down the group as 
their tendency to loose electrons increases.
Atomic radius decreases as we move from le� 
to right in a horizontal row. At each successive 
element, the electron enters to the same shell due 
to which there is increase in nuclear charge and 
the electrons are pulled with greater attractive 
force. Hence, the atomic size decreases.
32. Atomic number of P = 20

 Electronic con�guration of P = 2, 8, 8, 2
 Atomic number of Q = 17

 Electronic con�guration of Q = 2, 8, 7
As P contains 4 shells, it belongs to 4th period and 
due to presence of two valence electrons, it belongs 
to 2nd group.
Similarly, Q contains 3 shells and 7 valence 
electrons thus, it belongs to 3rd period and 
17th (10 + 7) group.
�e molecular formula of compound formed 
when P reacts with Q will be :

Valency
  
P

2

Q

1
PQ2 

33. In the Modern periodic table, there are 18 
vertical columns called groups and 7 horizontal 
rows called periods.
Trend of metallic character :
(i) Along the period from le� to right : Metallic 
character of elements decreases as we move from 
le� to right in a period. Metallic character depends 
on the electropositive character (tendency to loose 
electrons) of the elements. As we go across the 
period from le� to right, one electron is added 
to same shell at every stage which increases 
the e�ective nuclear charge and hence, valence 
electrons becomes more and more closer to the 
nucleus. Due to this, the tendency of atoms to loose 
valence electrons and form positive ions decreases. 
Hence, electropositive character decreases 
resulting in decrease of metallic character.
(ii) Down the group : Metallic character of 
elements increases on moving down the group as 
the electropositive character increases down the 
group.
34. Period number of Na, Mg and Al = 3
Group number of Na, Mg and Al are 1, 2 and 13 
respectively.

(a) Aluminium (Al) will show highest valency 
of +3 as it belongs to group number 13 (valency 
= 13 – 10 = 3). Moreover, along the period from le� 
to right valency �rst increases to maximum (+4) 
and then decreases.
(b) Sodium (Na) will have the largest atomic 
radius because as we move along the period from 
le� to right, the atomic radius decreases.
(c) Sodium (Na) will have maximum chemical 
reactivity because as we move along the period 
from le� to right, chemical reactivity decreases.
35. Given that, atomic number of calcium is 20.
So, its electronic con�guration = 2, 8, 8, 2
(i) As, it has 2 valence electrons in the outermost 
shell which can be easily lost, so it is a metal.
(ii) Atomic number of K (potassium) is 19 so, it is 
placed before Ca(20) in the same period.
On moving from le� to right in a period, the 
atomic radius decreases.
Hence, atomic radius of Ca(20) will be smaller 
than that of K(19).
(iii) �e valency of calcium as well as oxygen is 2 
thus, the formula of the oxide will be CaO.
36. Electronic con�guration of M is 2, 8, 2 which 
shows that it belongs to group 2 and period 3 of the 
Modern periodic table.
As it has 2 valence electrons, so the valency of 
element M will be 2.
�e chemical formulae of the compounds formed 
will be
 M(NO3)2, MSO4, M3(PO4)2
As M has two valence electrons, it can easily loose 
these electrons to attain a noble gas con�guration. 
Hence, M will form ionic compounds.
37. Two elements of group 1 are sodium (Na) and 
potassium (K).
Electronic con�guration of Na (11) = 2, 8, 1
Electronic con�guration of K (19) = 2, 8, 8, 1
From the electronic con�guration, we observe that 
both (Na and K) have one electron in outermost 
shell due to which they have valency equal to one.
�us, formula of their oxides are, Na2O and K2O. 
38. Electronic con�guration of A = 2, 8, 2 i.e., Mg
 Electronic con�guration of B = 2, 8, 3 i.e., Al
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Characteristics A B
(a) No. of electrons in 

their atoms
12 13

(b) Size of their atoms Bigger Smaller
(c) Tendency to loose 

electrons
More Less

(d) Formula of their 
oxides

AO B2O3

(e) Metallic character More Less
(f) Formula of their 

chlorides
ACl2 BCl3

39. (a) As the element ‘X’ belongs to 3rd period so, 
it will have three energy shells. Moreover, it belongs 
to 16th group, so it will have six valence electrons.

 Electronic con�guration of X = 2, 8, 6
�us, valence electrons = 6
and valency = 8 – 6 = 2
(b) Molecular formula of the compound formed 
when X reacts with hydrogen = H2X
�e electron dot structure is as :

H — — HXX
..
..H . ..

.. H or× .×

(c) �e element X is sulphur and it is a non-metal.
40. Mass number of X = 35
Number of neutrons = 18

 Number of electrons = Number of protons
                                = (Mass number 

– Number of neutrons)
   = 35 – 18 = 17
Number of electrons of X = Atomic number of X = 17
�us, electronic con�guration of X = 2, 8, 7
As it has 7 electrons in the outermost shell, so it 
belongs to 17th group. Moreover the electrons are 
present in three shells, so it belongs to 3rd period.
Valency of X = 8 – 7 = 1 
41. (a) For element X of atomic number 7, the 
electronic con�guration is 2, 5 so it has 5 valence 
electrons and hence, it belongs to group 15. As 
seven electrons are �lled in two shells so, it belongs 
to 2nd period.
Similarly, for Y(8), electronic con�guration = 2, 6
Period number = 2, Group number = 16
and for Z(9) = 2, 7
Period number = 2, Group number = 17

(b) As size of the atoms decreases on moving from 
le� to right in a period so, the order of atomic radii 
will be : X > Y > Z
(c) Formula of the compound when X combines 
with Z :

42. (i) Atomic number of Ca = 20
 Electronic con�guration = 2, 8, 8, 2

(ii) Rb (37), electronic con�guration = 2, 8, 18, 8, 1
�us, number of valence electrons = 1
(iii) As Sr (38) belongs to period number 5 so, it 
will have 5 shells.
(iv) As K(19) = 2, 8, 8, 1
So, it has 1 valence electron which can be easily 
lost to attain the noble gas con�guration. Hence, 
potassium (K) is a metal.
(v) Size of the atom increases down the group 
and decreases from le� to right along a period. 
�us, Rb (37) will be the largest atom among given 
elements.
(vi) Increasing order of atomic size is
 Be < Mg < Ca < Rb
43. (a) As X belongs to group 13 so, it will have 
three valence electrons and valency of X will be  3.
(b) Atomic number of Y = 8

 Electronic con�guration = 2, 6
Valency of Y = 8 – 6 = 2
Molecular formula of the compound when X 
reacts with element Y :

(c) As X belongs to 3rd period and group number 
13, so it will be aluminium (Al).
For chlorine (17), electronic con�guration = 2, 8, 7

 Valency of Cl = 8 – 7 = 1
 Formula of the compound :

Aluminium
chloride

44. �e main aim of classifying elements is the 
prediction of their properties with more precision 
(systematic study of known elements).
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 – When the elements are arranged on the basis 
of increasing atomic number then it is easier 
to predict their properties. �is led to the 
development of Modern periodic table.

 – Modern periodic law states that the properties 
of elements are periodic function of their 
atomic numbers.

 – In Modern periodic table, the metals like 
sodium and magnesium are towards le� hand 
side while the non-metals like sulphur and 
chlorine are found on the right hand side. 
Elements like silicon, germanium, etc. which 
lie along the border line (group 13 to group16) 
are semi-metals or metalloids because they 
exhibit some properties of both metals and 
non-metals.

45. (a) Atomic number of element X is 20 so, it is 
calcium (Ca).
Electronic con�guration of Ca = 2, 8, 8, 2
(b) As calcium has two valence electrons in its 
outermost shell, so it belongs to group 2.
Moreover, it has four shells which indicates that it 
belongs to period number 4.
(c) Calcium forms a basic oxide having the 
formula :

When calcium oxide is treated with water then 
calcium hydroxide is formed.

CaO + H O Ca(OH)2 2
Calcium hydroxide

 →

46. �ird period indicates that it has three shells 
while group 2 indicates that it has two valence 
electrons in its outermost shell.
�us, X must be magnesium (Mg).
(a) Electronic con�guration = 2, 8, 2
(b) As X has two valence electrons in its outermost 
shell which can be easily lost to form a noble gas 
con�guration, so it will be a metal.
(c) (i) Electronic con�guration of Y = 2, 6
Hence, valency of Y = 8 – 6 = 2
Formula of compound formed when X reacts with 
Y is

(ii) Electronic con�guration of Z = 2, 8, 7
Hence, valency of Z = 8 – 7 = 1
Formula of compound formed when X reacts with 
Z is

47. Atomic number of X = 19
(a) Electronic con�guration of X = 2, 8, 8, 1
(b) X has four shells so, the period number of 
X = 4. Moreover, it has one electron in its outermost 
shell, so the valency of X will be equal to one.
(c) Electronic con�guration of X shows that it is a 
metal and metals form basic oxides. 
(d) When oxide of X is dissolved in water then its 
hydroxide will be formed.

X2O + H2O  2XOH
48. (i) Tendency of the elements to loose 
electrons increases down the group. �e reason 
being that at each succeeding element down a 
group, the number of shells increases. So, the 
distance of the valence shell from the nucleus 
increases due to which the e�ective nuclear charge 
decreases on the last shell of electrons. So, it 
becomes easier for the atom to loose electrons.
(ii) Tendency of the elements to loose electrons 
decreases in a period from le� to right. �e reason 
being that as the electron enters to the same shell 
at each successive element so, the e�ective nuclear 
charge on the valence shell electron increases, 
the attraction between the valence electrons and 
nucleus increases so, it becomes di�cult to loose 
electrons.
49. �ere are 18 groups and 7 periods in the 
Modern periodic table.

 – Atomic size increases down the group, while 
moving from le� to right in a period it 
decreases.

 – Metallic character of elements increases down 
the group while moving from le� to right in a 
period it decreases.

50. Na, Mg and Al belong to same period of 
Modern periodic table.
    Na Mg Al
Valence electrons 1 2 3
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(i) Sodium (Na) will have the largest atomic 
radius because as we move from le� to right in a 
period, atomic size decreases due to increase in 
e�ective nuclear charge which pulls the outermost 
electrons  more closer to the nucleus.
(ii) Aluminium (Al) is least reactive because on 
moving from le� to right in the periodic table the 
nuclear charge increases, so the valence electrons 
are pulled more closer to the nucleus. �erefore, 
the tendency to loose electrons decreases and 
hence, reactivity decreases.
51. Refer to answer 22.
�us, formula of compound when K combines 
with X is

KX

As K has one electron in its outermost shell, so it 
transfers this electron to outermost shell of X and 
hence, an ionic compound is formed.

K [+
X ]×

×

52. �ere are 7 periods in the Modern periodic 
table.
As we move along the period from le� to right 
then valency of the elements �rst increases from  
1 to 4 and then decreases to 0.
On moving from le� to right in a period the 
metallic character of elements decreases as the 
electropositive character of elements decreases 
across the period.
On moving down the group, the valency of the 
elements remains the same while atomic size 
increases. �is is due to addition of new shell of 
electrons at every successive step.
53. �e given characteristics can be tabulated as 
follows :

Characteristics Group 1
P

Group 2
Q

(a) No. of electrons 
in their atoms

3
11
19
37
55

4
12
20  

it can
be any
pair38

56
(b) Sizes of atoms Bigger Smaller
(c) Metallic character More Less

(d) Tendency to lose 
electrons

More Less

(e) Formula of their 
oxides

P2O QO

(f) Formula of their 
chlorides

PCl QCl2

54. Atomic number of the element = 16
�us, electronic con�guration = 2, 8, 6
Since, this element contains 3 shells hence, it 
belongs to period number 3.
As the element has 6 valence electrons, group 
number = 10 + 6 = 16
�e valency of an element is determined by the 
number of electrons present in the outermost shell.

 Valency of the element = 8 – valence electrons  
   = 8 – 6 = 2
55. �e electronic con�guration of the given 
elements will be as follows :
 A(4) = 2, 2
 B(9) = 2, 7
 C(14) = 2, 8, 4
 D(19) = 2, 8, 8, 1
 E(20) = 2, 8, 8, 2
(a) Element D will have one electron in its 
outermost shell.
(b) Elements A and E will belong to same group 
as both of them have same electrons in their 
outermost shells.
(c) A and B belong to period number 2 (two 
shells).
D and E belong to period number 4 (four shells).
56. Refer to answer 45.
57. X is placed in 3rd group (IIIA) and 3rd period 
of the Modern periodic table then it must be 
aluminium (Al).
As it belongs to 3rd group so it will have 3 electrons 
in its outermost shell.
Also it belongs to 3rd period, so it will have 3 shells.
(a) Electronic con�guration of X = 2, 8, 3
(b) Atomic number of Y = 17
Electronic con�guration = 2, 8, 7
Valency of Y = 8 – 7 = 1

 Formula of compound formed when X reacts 
with Y :

Valency
� XY3

X Y

3 1
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(c) Al2O3 is amphoteric in nature i.e., acidic as 
well as basic oxide.
58. P, Q, R and S all belong to 3rd period so, all of 
them will have 3 shells and the number of electrons 
in their outermost shell is 1, 3, 5 and 7 respectively.

 Electronic con�guration of Q = 2, 8, 3 and its 
valency = 3
Similarly, electronic con�guration of R = 2, 8, 5 
and its valency = 8 – 5 = 3
Electronic con�guration of P = 2, 8, 1
�us, valency of P = 1
Electronic con�guration of S = 2, 8, 7
�us, valency of S = 8 – 7 = 1
Molecular formula of the compound :

Valency
� PS

P S

1 1
59. (i) Element E will form only covalent 
compounds because it has 4 electrons in the 
outermost shell so, it can neither loose nor gain 4 
electrons, hence E forms compounds by sharing of 
electrons.
(ii) Element B is a metal having valency 3 as it 
belongs to group 13. 
(iii) C is a non-metal with valency (8 – 5 =) 3.
(iv) Out of B and C, B will be bigger in size 
because as we move along the period from le� to 
right, the atomic radius decreases due to addition 
of electrons in the same shell at each successive 
element. Hence, nucleus pulls electrons more 
towards the centre.
(v) D and F belong to group 18 and are called 
noble gases.
60. (i) Oxides of group 1 elements :
Let the element be A.
As A belongs to group 1 of the periodic table, it 
will have valency = 1.
So, chemical formula of its oxide will be

Valency
= OA2

A O

1 2
(ii) Halides of the element of group-13 :
Let the element be D.
As D belongs to group 13, it will have valency = 3
Halide X has the valency = 1

So, chemical formula will be

Valency
⇒ DX3

D X

13
(iii) Compounds formed when element of group-2 
combines with an element of group-16 :
Let the group-2 element be X and group-16 element 
be Y.
Valency of X = 2
Valency of Y = 2
Chemical formula of the compound will be

Valency
= X Y XY2 2 ⇒

X Y

22

61. (a) (i)  Valency : It is de�ned as the combining 
capacity of the element which is determined by 
the number of valence electrons present in the 
outermost shell of its atom.
(ii) Atomic size : It is de�ned as the distance 
between the centre of the nucleus and the 
outermost shell of an isolated atom.
(b) On moving from le� to right in the period, the 
valency of elements increases from 1 to 4 and then 
decreases to 0.
�is is because the elements in a period do not 
have the same number of valence electrons hence, 
they do not show same valency.
�e atomic size decreases on moving from le� 
to right along a period due to increase in nuclear 
charge which tends to pull the electrons closer to 
the nucleus and reduces the size of the atom.
62. Atomic number of X = 17

 Electronic con�guration of X = 2, 8, 7
Atomic number of Y = 20

 Electronic con�guration of Y = 2, 8, 8, 2
(i) From the electronic con�gurations, we can 
easily observe that X contains 3 shells so, it belongs 
to period 3 and it contains 7 electrons in the 
outermost shell so, it belongs to group-17. Similarly 
for Y, it has 4 shells which implies that it belongs 
to period 4 and Y contains two electrons in the 
outermost shell so, it belongs to group-2.
(ii) Valency of X = 1
 Valency of Y = 2
�us, formula of the compound formed will be

Valency
=

X Y

1 2
YX2
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(iii) Electron dot structure of the compound will be

.
.

X

X

..

..

..
..

..

..
X.. ....

.
.Y

2+

–

X.. .... –Y
×
×

×

×

As two electrons present in the outermost shell 
of Y are donated to two di�erent atoms of X thus, 
it will be an ionic bond (formed by the complete 
transfer of electrons).
63. Atomic number of A = 17
Electronic con�guration of A = 2, 8, 7
Atomic number of B = 19
Electronic con�guration of B = 2, 8, 8, 1
(i) From the electronic con�guration of A, it 
can be easily observed that A contains three 
shells which indicates that it belongs to period 3. 
Moreover, it has seven valence electrons in its 
outermost shell which indicates that it belongs to 
group 17.
Similarly for B, it has 4 shells so, it belongs to 
period 4 and it has one electron in outermost 
shell so, it belongs to group 1.
(ii) �e molecular formula of the compound 
when A combines with B will be 

Valency
⇒ BA

B A

11
As A contains 7 electrons in the outermost shell 
so, it is an electronegative element that is why A is 
placed a�er B.
(iii) �e electron dot structure will be

BA ....

... × B
+[ A ]×

..

.. ...

�e one electron present in the outermost shell of 
B gets transferred to the outermost shell of A and 
hence, ionic bond is formed.
64. Refer to answer 58.
65. (i) Element E will form only covalent 
compounds because it has 4 electrons in the 
outermost shell so, it can neither loose nor gain 4 
electrons, hence E forms compounds by sharing of 
electrons.
(ii) Element D is a metal having valency 3 as it 
belongs to group 13.
(iii) B is a non-metal with valency (8 – 5 =) 3.
(iv) Out of D and E, D will be bigger in size 
because as we move from le� to right in a period 
there is addition of extra electron in the same shell 

due to which electrons are pulled more closer to 
the nucleus.
(v) C and F belong to group 18 and are called 
noble gases.
66. �e vertical columns in the Modern periodic 
table are called groups. �ere are total 18 groups in 
the Modern periodic table.
(i) In a particular group, the number of valence 
electrons remains the same.
(ii) On moving down the group, there is addition 
of an extra shell successively. Hence, number of 
occupied shells increases.
(iii) Due to addition of extra shells down the group, 
the size of the atoms i.e., the distance between 
nucleus and the outermost shell also increases.
(iv) Down the group as atomic size increases, the 
outermost electron is pulled by nucleus to lesser 
extent and hence, tendency to loose electrons 
increases i.e., metallic character increases.
(v) E�ective nuclear charge experienced by 
valence electrons decreases down the group due to 
increase in size of atoms.
67. (i) As Be, Mg and Ca have two electrons in 
their outermost shell so, they all belong to group 2.
(ii) Be will be least reactive element, as down the 
group the reactivity of the elements increases. 
Be being smaller in size as compared to others will 
have less tendency to loose electrons and hence, is 
less reactive.
(iii) As we move down the group, atomic radius 
increases hence, calcium will have the largest 
atomic radius.
68. �e horizontal rows of elements in the 
periodic table are called periods. �ere are seven 
periods in the long form of periodic table.
�e vertical columns in a periodic table are called 
groups. �ere are 18 groups in the long form of 
periodic table.
X belongs to group-1 while Y belongs to group-2 
of the same period hence, valency of X will be 1 
and valency of Y will be 2.
(i) As we move along the period from le� to right 
the size of the atoms decreases. Hence, X will be 
bigger than Y.
(ii) Across the period from le� to right, the 
metallic character decreases. Hence, X is more 
metallic than Y.
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(iii) �e valency of X in its oxide will be 1 and that 
of Y in its oxide will be 2.
(iv) Molecular formula of their chlorides will be

Valency
⇒ XCl ⇒ ClY 2

X YCl Cl

1 21 1

69. �ere are 18 groups and 7 periods in the 
Modern periodic table.
(i) For elements to be in the same group, they 
should have same number of electrons in their 
outermost shells. For example, sodium and 
potassium have one electron in their outermost 
shells, so they belong to same group i.e., group 1.
(ii) For elements to be in the same period, they 
should have same number of shells.
For example, magnesium (12) and aluminium (13) 
contain three shells so, they belong to period 3.

Mg (12) = 2, 8, 2
Al (13) = 2, 8, 3

Both have three shell



 ss

70. (i) Element E will form only covalent 
compounds.
(ii) Element D is a metal with valency one as it 
belongs to group 1.
(iii) Element B is a non-metal with valency 2 as it 
belongs to group 16 (valency = 8 – 6 = 2).
(iv) Out of D and E, D will have bigger atomic 
radius because as we move along the period from 
le� to right there is decrease in atomic radius.
(v) Valency of B = 2
 Valency of D = 1

= D B2

D B

21
71. Electronic con�guration of element = 2, 8, 8, 1
(i) It contains one electron in its outermost shell 
thus, it belongs to group 1. Moreover, the element 
has 4 shells, so it belongs to period 4.
(ii) As the element contains one electron in its 
outermost shell which can be easily lost hence, it 
acts as a metal.
72. (i), (ii) Refer to answer 22.
(iii) Be and F belong to the same period (period 2). 
K and Ca belong to the same period (period 4). 
Among Be and F, Be will be bigger in size and 
among K and Ca, K will be bigger in size.

73. As element X belongs to group 1, thus it will 
have one electron in its outermost shell. Moreover, 
it belongs to period 3 which implies that X has 
3 shells.
(i) Electronic con�guration of X will be 2, 8, 1
Hence, number of valence electrons = 1
(ii) Valency of X will be 1.
(iii) As X contains 1 valence electron which can be 
easily lost hence, it is a metal.
74. (i) F, Cl and Br all have seven valence 
electrons so, they belong to the same group. On 
moving down the group, the atomic size of the 
elements increases due to addition of extra shell 
at each successive element. Due to this the average 
distance between nucleus and outermost electrons 
increases. �us, Br is largest in size among F, Cl 
and Br.
(ii) Fluorine is the most reactive element because 
the chemical reactivity of non-metals decreases on 
going down a group as the size of the atoms goes 
on increasing. Hence, the attraction of incoming 
electrons decreases. �erefore, the tendency of 
atoms to gain electrons decreases due to which 
their reactivity decreases.
75. Refer to answer 49.
Valency remains the same in a group, as the 
number of valence electrons are same. Valency 
�rst increases from 1 to 4 in a period and then 
decreases to 0.
76. Atomic number of element (E) = 16

 Electronic con�guration = 2, 8, 6
(i) Number of valence electrons in the atom = 6
(ii) Valency = 8 – 6 = 2
(iii) As there are 6 valence electrons thus, its group 
number is 10 + 6 = 16
(iv) �is element is a non-metal.
(v) �e nature of oxide formed by this element is 
acidic.
(vi) �e formula of the chloride of non-metal ‘E’ 
will be

Valency
= ECl2

E Cl

2 1
77. (a) C belongs to group 17 and hence, it 
will have 7 valence electrons in the outermost shell 
and has a tendency to gain electrons thus, it is a 
non-metal.
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(b) Among A and C, A will be more reactive as 
the reactivity decreases down the group. So, A has 
more tendency to gain electrons.
(c) C will form negatively charged ion which is 
known as anion because group 17 elements have 
seven electrons in their outermost shell so, they 
have strong tendency to gain an electron to attain 
the noble gas con�guration.
78. Eight elements A, B, C, D, E, F, G and H have 
same number of electronic shells. So, they belong 
to the same period.
�e biggest hint in the question is that the 
compound formed when A and G combine is used 
in almost all vegetable dishes which is NaCl.
�us, A = Na and B = Cl
(i) �ese elements belongs to period number 3.
Group :
1 2 13 14 15 16 17 18
A B C D E F G H
Na Mg Al Si P S Cl Ar
(ii) �e compound formed by the combination of 
B and F i.e., Mg and S will be ionic in nature as 
the bond will be formed by complete transfer of 
electrons.

(iii) A and B i.e., sodium and magnesium will 
de�nitely be metals.
(iv) G i.e., Cl (chlorine) is found as gaseous 
diatomic (Cl2) molecule at room temperature.
(v) Number of electrons in outermost shell of C = 3
Number of electrons in outermost shell of G = 7

 Valency of C = 3
 Valency of G = 8 – 7 = 1
�us, the formula of the compound will be

Valency
� CG ( AlCl )3 3i.e.

C G

3 1

79. (a) (i)  Noble gas = G
  (ii)  Halogen = F
 (b) B(11) = 2, 8, 1
  F(17) = 2, 8, 7
 Valency of B = 1
 Valency of F = 8 – 7 = 1
Formula of the compound formed :

Valency

B F

1 1
= BF

(c) Electronic con�guration of C(12) = 2, 8, 2
 Electronic con�guration of E(8) = 2, 6
80. (a), (b) Refer to answer 28.
(c) endency to gain electrons increases as we go 
from le� to right in a period due to addition of 
extra electron in the same shell at each successive 
element. Hence, tendency to attain a noble gas 
con�guration also increases. Moreover, as the 
number of electrons increases in outermost shell 
there is an increase in e�ective nuclear charge due 
to which tendency to gain electrons increases.
81. (a) Refer to answer 68.
(b)

Properties M (Group I) N (group II)

(i) Sizes Bigger Smaller

(ii) Metallic 
character

More Less

(iii) Valencies 
in forming 

oxides

+1
(M2O)

+2
(NO)

(iv) Molecular 
formula of 
chlorides

M Cl

1 1
MCl

N Cl

2 1
NCl2
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8  Living organisms : All the plants and animals (including human beings) are alive or living organisms. 
All living organisms have some common characteristics which make them di�erent from non-living 
things.

�ey can move by themselves.

�ey need food, air and water.

�ey can grow.

�ey can respond to changes around them and they 
are sensitive.

�ey respire (release energy from food).

�ey excrete (get rid of waste materials from their 
body).

�ey can reproduce and can have young ones.

Characteristics of Living Organisms

8	 Maximum weightage is of Nutrition.

8  Maximum VSA and LA type questions were 
asked from Nutrition.

8	  Maximum SA I type questions were asked from 
Transportation.

8	  Maximum SA II type questions were asked 
from Respiration.

6.1 What are Life Processes?

6.2 Nutrition

6.3 Respiration

Topicwise Analysis of 2010-2008 Years’ CBSE Board Questions

6.4 Transportation

6.5 Excretion

QUICK RECAP

Life Processes
Chapter
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8  Nutrition: It is de�ned as the process of intake of nutrients such as carbohydrates, fats, proteins, etc., 
and their utilisation by an organism in various biological activities. 

•   A kind of nutrition in which the organisms 
prepare (or synthesise) their own organic food 
utilising only the inorganic raw materials present 
in their surroundings.

•   It is found in green plants.

•   A kind of nutrition in which the organisms 
derive energy from the intake and digestion 
of the organic substances prepared by 
autotrophs and other organic sources.

Heterotrophic

•   A kind of nutrition in which the organisms derive their nutrients from dead and decaying 
organic matter (such as rotten leaves, rotten bread, dead animals, household wastes, non-living 
organic matter present in the soil, etc.).

Saprotrophic

•   A type of nutrition in which the organisms (or parasites) derive their nutrients or food from 
other living organisms without killing them.

•   Parasitic mode of nutrition is observed in several fungi, bacteria, a few plants like Cuscuta and 
some animals like Plasmodium and roundworms.

•   In this type of nutrition, an organism takes the complex organic food materials into its body by 
the process of ingestion. �e ingested food is digested and then absorbed into the body cells of 
the organisms. 

•  Human beings and most of the animals have holozoic mode of nutrition.

Autotrophic

Holozoic

Parasitic

Modes of nutrition

Flow chart: Modes of nutrition
8  Nutrition in Plants: �e process by which 

green plants make their own food (like glucose) 
from carbon dioxide and water by using 
sunlight energy in the presence of chlorophyll, 
is called photosynthesis. �e process of 
photosynthesis can be represented as:

6CO2
Carbon
dioxide

(From air)

C6H12O6
Glucose

6H2O
Water
(From 
soil)

6O2
Oxygen

Light energy +
Chlorophyll

(Photosynthesis)

+

+

 X �e process of photosynthesis takes place in 
the green leaves of a plant because they contain 
green pigment called chlorophyll in special 
cell organelles called chloroplasts. Hence, site 
of photosynthesis in the leaves of green plants 
is chloroplast.�ey have green coloured grana 
embedded in liquid hyaline stroma.

 X �e food prepared by the green leaves of a 
plant is in the form of a simple sugar called 
glucose. It is then sent to di�erent parts of 
the plants. �e extra glucose is changed into 
another food called starch. �is starch is 
stored in the leaves of the plant. Glucose and 
starch belong to a category of foods called 
carbohydrates.

 X �e plants take carbon dioxide required for 
photosynthesis from air through tiny pores 
called stomata present on the surface of 
leaves.

 X Water required for photosynthesis is absorbed 
from soil by the roots of plants.

 X Mechanism of photosynthesis: �e �rst step 
of photosynthesis initiates when light falls on 
green leaves. �e pigment chlorophyll present 
in the chloroplasts absorbs visible light and 
a�er absorption creates such condition that 
water breaks into hydrogen protons (H+), 
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electrons (e–) and evolves molecular oxygen 
(O2). �is is called photolysis. �is O2 goes 
into the atmosphere. �e electrons and 
protons released by the photolysis of water 
are used up in the production of assimilatory 
power in the form of NADPH and ATP. 
Photolysis of water, evolution of molecular 
oxygen (O2) and synthesis of assimilatory 
power has been assigned as the light reaction 
of photosynthesis. �is step occurs in the 
granum  part of the chloroplast.

 X �e assimilatory power, generated in the light 
reaction of photosynthesis, is used up in the 
next step where carbon dioxide (CO2) of 
atmosphere is utilised in the production of 
carbohydrate. 

 X �is step was discovered in detail by 
Calvin, Benson and Bassam. It is a cyclic 
process, which occurs in the stroma part of 
chlorophyll, that is totally enzymatic process 
and has been termed as the dark reaction of 
photosynthesis.

 X �e important factors which a�ect the process 
of photosynthesis are : light, temperature, 
carbon dioxide and water.

8  Nutrition in animals : Depending upon the 
food habit, holozoic animals are classi�ed 
into 3 categories :

 X Herbivores: �ese animals eat only algae or 
plant materials. �e common herbivorous 
animals are cow, rabbit, goat, camel, deer, etc. 

 X Carnivores : �ese animals eat only �esh 
of other animals. �e common carnivorous 
animals are lion, tiger, frog, snake, etc.

 X Omnivores : �ese animals eat both plants 
and other animals as food. �e common 
omnivorous animals are man, sparrow, crow, 
bear, etc.

 X �ere are �ve steps in the process of nutrition 
in animals. �ese are :

 – Ingestion : �e process of taking food 
into the body is called ingestion.

 – Digestion : �e process in which the food 
containing large, insoluble molecules is 
broken down into small, water soluble 
molecules (which can be absorbed by the 
body) is called digestion.

 – Absorption : �e process in which 
the digested food passes through the 
intestinal wall into blood stream is called 
absorption.

 – Assimilation : �e process in which the 
absorbed food is taken in by body cells 
and used for energy, growth and repair, is 
called assimilation.

 – Egestion : �e process in which the 
undigested food is removed from the 
body is called egestion.

 X Nutrition in Amoeba: Amoeba shows 
holozoic mode of nutrition and obtains 
its food through phagocytosis. It engulfs 
the microscopic food particle by forming 
pseudopodia (temporary protoplasmic 
processes.) �e food particle gets surrounded 
by pseudopodia to form food vacuole.

 X Nutrition in human beings : Human beings 
are heterotrophic, holozoic, omnivorous 
organisms. �e human digestive system 
consists of an alimentary canal and many 
digestive glands. �e alimentary canal of 
human beings consists of following parts:

 – Mouth : Mouth gives passage for 
ingestion of food. It is guarded by two so� 
movable lips and opens into a chamber 
or cavity called buccal cavity.

 – Buccal (or Oral) cavity : It is a large space 
bounded above by the palate, below by 
the throat and on the sides by the jaws. 
�e throat supports the muscular tongue 
which forms the �oor of this cavity and 
helps in ingestion of food. Both upper 
and lower jaws are provided with teeth. 
Each jaw has two pairs of incisors, one 
pair of canines, two pairs of premolars 
and three pairs of molars. �us, each 
jaw possesses total 16 teeth and a human 
adult has 32 permanent teeth.  �e full 
dental formula (arrangements of teeth) 
of humans is represented as – I 2/2, C 1/1, 
Pm 2/2, M 3/3. �e incisors are sharp 
and have cutting edges. �e canines are 
pointed and occur next to the incisors. 
�e premolars and molars are called 
the grinding teeth. Teeth cut the food 

os
bi

nc
bs

e.c
om



82  CBSE Champion Science Class 10

into small pieces. �e buccal cavity has 
three pairs of salivary glands located at 
di�erent locations. �e parotid glands 
lie on the sides of the face, sublingual 
glands lie under the front part of the 
tongue and submaxillary glands lie at 
the angles of the lower jaw. �ese salivary 
glands secrete saliva through their ducts. 
Saliva contains water, salts, mucin and 
an enzyme ptyalin. Ptyalin is salivary 
amylase which splits starch and glycogen 
into maltose. 

 – Pharynx: It is about 12 cm long funnel-
shaped vertical canal which serves as a 
passage way for the food from the buccal 
cavity to the oesophagus.

 – Oesophagus: �is is a long and tubular 
structure which serves to carry the food 
from pharynx to the stomach. �e wall of 
oesophagus is highly muscular. It exhibits 
peristaltic movement, i.e., contraction 
and expansion movement of walls, so 
that the partially digested food is pushed 
forward in the tract. 

 – Stomach: �is is a wide C-shaped or 
J-shaped muscular sac present on the le� 
side of the abdomen. Partially digested 
food reaches the stomach from the buccal 
cavity through pharynx and oesophagus.

 – �e food is stored in the stomach 
for variable duration. Wall of the 
stomach undergoes periodic muscular 
contraction so that the food gets churned 
and mixes thoroughly with the gastric 
juice. Stomach possesses three types of 
glands which secrete hydrochloric acid, 
protein digestive enzyme and mucus. 
All these secretions are collectively 
called gastric juice. �e hydrochloric 
acid makes the medium acidic. Protein-
digesting enzyme pepsin acts in acidic 
medium which breaks down proteins 
into peptones. Gastric juice also contains 
some gastric lipase which partially 
breaks down lipids.

 – Small intestine: �is is the longest part 
of the alimentary canal. It is a narrow 

tube of about 6 metres which lies coiled 
in the abdomen. Partially digested and 
churned food from the stomach enters 
into the small intestine which receives 
secretions from the liver and pancreas, 
through a common duct. �e bile duct 
carries bile secreted by liver and stored 
in the gall gladder. Bile contains bile 
salts (sodium glycocholate and sodium 
taurocholate) which bring about the 
emulsi�cation of fat. Pancreatic duct 
comes from the pancreas which is 
both an endocrine as well as exocrine 
gland. �e exocrine region secretes 
sodium bicarbonate and many digestive 
enzymes whereas the endocrine region of 
pancreas secretes hormones, insulin and 
glucagon. �e bicarbonate ions make the 
medium alkaline which is favourable for 
the action of pancreatic enzymes. �e 
pancreatic amylase causes breakdown 
of starch, pancreatic lipase breaks down 
lipids and trypsin causes digestion of 
protein.  �e small intestine  also secretes 
digestive juice which contains a mixture 
of several enzymes. All these enzymes act 
upon di�erent types of food. Internally, 
the wall of small intestine is raised into 
numerous projections called the villi. 
�e villi greatly increase the absorptive 
surface area of the inner lining of 
intestine. Presence of villi and blood 
capillaries in the absorptive surface 
enhance the capacity of absorption by the 
wall of the intestine. �e absorbed food 
goes into the blood and moves along 
with the blood stream. �is food reaches 
to the cells where it is utilised. Utilisation 
of food is also a part of nutrition and is 
termed as assimilation.

 – Large intestine: It is arranged around the 
mass of small intestine in the form of a 
question mark. �e greater part of large 
intestine is colon which is followed by 
rectum. �e undigested food is collected 
as faeces in the rectum which leads to the 
anus.
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 – �e wall of large intestine absorbs most 
of the water from the undigested food 
making it almost solid. �is undigested 
food is passed out from our body through 
anus as faeces. �is act of expelling the 
faeces is called egestion or defecation.

8  Respiration: Most living organisms need 
oxygen (of air) to obtain energy from food. 
�is oxygen reacts with the food molecules 
(like glucose) present in the body cells and 
burns them slowly to release energy. �e 
process of releasing energy from food is 
called respiration. Respiration is essential for 
life because it provides energy for carrying 
out all the life processes. 

 X Breathing is the process by which air rich 
in oxygen is taken inside the body of an 
organism and air rich in carbon dioxide 
is expelled from the body (with the help of 
breathing organs). 

 X Cellular respiration is much more complex 
process that occurs inside the living cells. It is 
the oxidation of respiratory substrate (mainly 
glucose) in the cells resulting in the release 
of carbon dioxide and energy (in the form 
of ATP). Cellular respiration may be of two 
types:

 – Aerobic respiration : �e oxidative 
breakdown of respiratory substrates with 
the help of atmospheric O2 is known as 
aerobic respiration. During this process, 
the respiratory substrate is completely 
broken down into carbon dioxide and 
water by the process of oxidation. In most 
of the eukaryotic organisms, some part of 
aerobic respiration (glycolysis) occurs in 
the cytoplasm and the major part (Krebs’ 
cycle) occurs inside the mitochondrium. 
In cytoplasm, the glucose is broken 
down to pyruvic acid (a three carbon 
compound) by the process called 
glycolysis. In presence of oxygen this 
pyruvic acid enters into mitochondrium 
where it is completely broken down 
resulting in the production of energy rich 
compound, ATP. �e equation of aerobic 
breakdown of glucose is :

 – Anaerobic respiration: Oxidation of 
respiratory substrates in absence of 
oxygen is termed as anaerobic respiration. 
It involves incomplete breakdown of 
respiratory substrates in which the 
end products like ethanol or lactic 
acid are formed and CO2 is released. 
�is respiration occurs in certain 
microorganisms such as bacteria and 
yeast. �e overall equation is as follows:

8  Respiratory system in human beings : �e 
respiratory system in human beings includes 
external nostrils, nasal cavities, internal 
nostrils, pharynx, larynx, trachea and a pair 
of lungs which provide the surface for the 
exchange of gases. 

 X �e air enters through the nostrils and reaches 
into a pair of nasal cavities, separated from 
the oral cavity by a bony palate and separated 
from each other by a nasal septum. �e nasal 
cavities are lined with ciliated pseudostrai�ed 
columnar epithelium rich in gland cells so 
that the inspired air gets warmed, moistened 
and becomes dust free. It is also lined with 
olfactory epithelium which acts as organ of 
smell. �e nasal chambers open into pharynx 
through internal nares. 

 X �e pharynx is a short vertical tube located at 
the back of the buccal cavity which provides 
passage into which the internal nares and 
buccal cavity both open to pass the air into it. 
�e pharynx provides passage into trachea or 
wind pipe through a slit-like aperture, called 
glottis. �e glottis always remains open 
except during swallowing when the epiglottis 
(leaf like cartilagenous �ap) closes it to check 
the entry of food into it. 

 X �e trachea or wind pipe is a thin-walled tube 
that extends downward through the neck and 
divides into two major bronchi. One enters 
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the right lung, and the other, the le� lung. 
Trachea has cartilaginous rings to prevent it 
from collapsing in between breathes. 

 X Lungs provide the surface for the exchange of 
gases. Each individual has a pair of lungs. �e 
lungs lie in the thoracic cavity. �e thoracic 
cavity is separated from the abdominal cavity 
by a muscular portion called diaphragm. 
Each lung is enclosed in two membranes, the 
pleura. Within the lungs, the major bronchi 
further divide into secondary bronchi which 
sub divide into smaller tertiary bronchi and 
�nally into still smaller bronchioles. Each 

bronchiole divides into alveolar ducts which 
enter the alveolar sacs. �e alveolar sacs are 
also called alveoli. Alveoli have very thin 
walls composed of simple moist non-ciliated 
squamous epithelium. It is closely surrounded 
by a network of blood capillaries.

 X �e pathway of air into lungs is as follows: 
External nares → Nasal cavities → Internal 
nares → Pharynx → Glottis → Larynx 
→ Trachea → Bronchi → Bronchioles → 
Alveolar ducts → Alveoli.

 X Breathing in humans involves the movements of 
rib cage and diaphragm. �is happens as follows:

Breathing in: When we breathe in (or inhale), then 
(i)the muscles between the ribs contract causing 
the rib cage to move upward and outward, and (ii) 
the diaphragm contracts and moves downward. 
�e upward and outward movement of rib cage,  
as well as the downward movement of diaphragm, 
both increase the space in the chest cavity and make 
it larger. As the chest cavity becomes larger, air is 
sucked in from outside into the lungs. �e lungs get 
�lled up with air and expand. 

Mechanism of Breathing

Breathing out: When we breathe out (or 
exhale), then (i) the muscles between the ribs 
relax causing the rib cage to move downward 
and inward, and (ii)  the diaphragm relaxes 
and moves upward. �e downward and inward 
movement of rib cage as well as the upward 
movement of diaphragm, both decrease the 
space in our chest cavity and make it smaller. 
As the chest cavity becomes smaller, air is 
pushed out from the lungs.

Flow chart :  Mechanism of breathing
 X Exchange of gases between alveoli and 

blood: In this exchange, the blood takes up 
oxygen from the alveolar air and releases 
CO2 to the alveolar air. Such an exchange 
occurs because the concentration of O2 is 
more in alveolar air. �e blood has higher 
concentration of CO2 as compared to 
alveolar air. �us, the CO2 moves from blood 
to alveolar air due to simple di�usion. �is 
exchange of gases results in the oxygenation 
of blood. �e oxygenated blood then returns 
from the lung by pulmonary veins to the 
le� side of the heart. �e heart supplies the 
oxygenated blood to the body tissues. 

 X In tissues, the exchange of gases occurs between 
the oxygenated blood and the tissue cells. �e 
concentration of O2 is more in the blood and 
less in the tissue cells. So, the O2 moves from 
blood to the tissues by the physical process 
of di�usion. Similarly, CO2 concentration is 

more in tissues and less in the blood. So, the 
CO2 moves from tissues to the blood. �is 
process is called internal respiration.

8  Respiration in Fish : �e �sh has special organs 
of breathing called ‘gills’. �e �sh uses the 
oxygen which is dissolved in water. It breathes by 
taking in water through its mouth and sending 
it over the gills. When water passes over the 
gills, the gills extract dissolved oxygen from it. 
�e extracted oxygen is absorbed by the blood 
and carried to all the parts of the �sh. Carbon 
dioxide produced by respiration is brought back 
by the blood into the gills for expelling into the 
surrounding water.

8  Respiration in other organisms : Earthworm 
absorbs oxygen needed for respiration through 
its moist skin as it has good blood supply.

8  Amoeba and Paramecium breathe through 
their cell membranes. 
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8  In insects like grasshopper, cockroach, 
house�y and mosquito, the tiny holes called  
spiracles on their body and the air tubes 
called tracheae are the respiratory organs. 

8  Respiration in plants : Plants use oxygen of 
air for respiration and release carbon dioxide. 

�e respiration in plants occurs at a slow rate. 
On the other hand, the respiration in animals 
occurs at a much faster rate.

All the parts of a plant (like root, stem and 
leaves) perform respiration individually. 
On the other hand, an animal performs 
respiration as a single unit.

During respiration in plants, there is a little 
transport of respiratory gases from one part 
of the  plant to the other. On the other hand, 
respiratory gases are usually transported 
over long distances inside an animal during 
respiration.

Respiration in plants di�ers from 
that in animals in three respects:

 X Plants have a branching shape, so they have 
quite a large surface area in comparison to 
their volume. �erefore, di�usion alone can 
supply all the cells of the plants with as much 
oxygen as they need for respiration.

Stem
�e stems of herbaceous plants have stomata 
where the exchange of respiratory gases takes place.

Di�usion in plants

Leaves
�e leaves of plants have tiny pores called 
stomata. �e exchange of respiratory gases 
in the leaves takes place by the process of 
di�usion through stomata.

Roots
�e roots of plants take the oxygen required 
for respiration from the air present in between 
the soil particles by the process of di�usion.

8  Transportation : It is a life process in which a 
substance synthesised or absorbed in one part of 
the organism is carried to other parts of its body.

8  Transportation in human beings : In human 
beings, there are two circulatory systems 

through which the materials are transported 
to relevant organs and tissues. �ey are: Blood 
vascular system and lymphatic system.

8  Blood vascular system : A vascular system 
is that which has tubes full of �uid to be 
transported from one place to another. �is 
system comprises of heart, the organ which 
pumps and receives the blood, and blood 
vessels, which are tubes through which the 
blood �ows.

 X Blood : Blood is a red coloured liquid 
(connective tissue) because it contains a red 
pigment called haemoglobin.

Plasma
�e liquid part of blood is called plasma. 
Plasma contains about 90 percent water and 
dissolved substances such as proteins, digested 
food, common salt, waste products (like 
carbon dioxide and urea) and hormones. Red 
blood cells, white blood cells and platelets are 
immersed in this liquid.

Main components of blood

Red blood cells
Red blood cells are red in colour due to the 
presence of a red pigment called haemoglobin 
inside them. �ese cells carry oxygen from the 
lungs to all the cells of the body. It is actually 
the haemoglobin present in red blood cells 
which carries oxygen in the body. Red blood 
cells are circular in shape and lack nuclei.

White blood cells
White blood cells �ght infection and protect 
us from diseases hence, they are called soldiers 
of the body. Some white blood cells can eat up 
the germs (like bacteria) which cause diseases. 
Other white blood cells make chemicals known 
as ‘antibodies’ to �ght against infection. �ese 
cells are irregular in shape. All the white blood 
cells have a nucleus though the shape of nucleus 
is di�erent in di�erent types of white blood cell.

Platelets
Platelets are the tiny fragments of special cells 
formed in the bone marrow. �ey do not have 
nuclei. Platelets help in the coagulation of blood 
(or clotting of blood) in case of cut or wound. 
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 – Blood clotting: In the region of injury, the 
platelets rupture and release a substance 
called thromboplastin. It converts 
protein prothrombin into thrombin. 
Vitamin K is essential for the formation 
of prothrombin in liver. �rombin  then 
changes soluble �brinogen protein 
into �brin. �e latter undergoes rapid 
polymerisation to form long  �bres. �e 
�bres form a network over the damaged 
(injured) region, entrap blood corpuscles 
and form a blood clot. 

Circulation of blood is responsible for 
transportation of soluble digested food from 
the small intestine to various parts of the body 
where they are stored or assimilated.

Functions of blood

Blood carries soluble excretory materials, 
such as urea to organs of excretion. 

Blood carries hormones from the endocrine 
glands to target organs.

Circulation of blood helps to maintain a 
constant body temperature by distributing the 
excess heat from the deeply seated organs. 

Blood transports oxygen from the lungs to all 
parts of the body.

Blood carries carbon dioxide produced by the 
tissues to the lungs for breathing out.

Blood has a property of clotting which 
prevents excessive blood loss.

�e white blood cells act as soldiers of the 
body by killing the bacteria and other germs.

�e blood acts as a bu�er and maintains a 
constant solute potential and pH.

 – Blood vessels : �ere are three kinds of 
blood vessels in human body – arteries, 
veins and capillaries.

(i) Arteries are the blood vessels which carry 
blood away from the heart for distribution 
to the body. �e walls of arteries are 
thick that enables them to dilate but not 
rupture when the heart contracts and 
forces blood into them. �us, the blood 

passing through narrow lumen of arteries 
is aerated and has a considerable pressure.

(ii) Veins are thin walled blood vessels 
which bring blood from the body back 
to the heart. �ey are larger and hold 
more blood than the arteries. �e blood 
passing through wide lumen of veins is 
non-aerated (except in pulmonary veins) 
and has low pressure.

(iii) Capillaries are thin walled and extremely 
narrow blood vessels which occur at the 
terminals of artery and vein. �e wall of 
capillaries are permeable to water and 
dissolved substances so that the exchange 
of materials between the blood and body 
cells can take place.

 X Human heart: �e heart is a hollow, 
muscular organ, that contracts regularly and 
continuously pumps blood to various parts of 
the body. Its average weight is about 300 gm 
in males and about 250 gm in females. It is 
situated between the two lungs in the middle 
of the thoracic cavity. It is surrounded by a two 
layered sac, the pericardium. �e pericardial 
�uid is secreted in the pericardial cavity 
between the pericardium and heart which 
reduces the friction between the heart wall and 
surrounding tissues when the heart is beating. 

 – Structure of the heart: �e heart is 
divided by septa into two halves: the right 
and the le�. Each half consists of two 
communicating chambers upper smaller 
or atrium and lower larger ventricle. 
�us, the heart has four chambers: �e 
two upper chambers, called atria and 
two lower chambers, called le� and right 
ventricles. �ere are valves between le� 
atrium and le� ventricle and between 
right atrium and right ventricle. �ese 
valves provide one-way passage and 
prevent the return of blood. �e walls of 
heart are composed of special muscles 
called cardiac muscles.

 – One complete contraction (systole) and 
relaxation (diastole) of the heart is called 
a heart beat.

 – �e sequence of events which takes place 
during the completion of one heart beat 
is called the cardiac cycle. 
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Steps of cardiac cycle

During the time when the muscles of all four 
chambers of the heart are relaxed, the blood 
return to the heart under low pressure and 
enters the two atria. Blood from large veins, 
called vena cava, pours into right atrium. 
�is blood comes from head, upper body 
parts and lower body parts where oxygen 
has been used up and the blood is free from 
oxygen, i.e., deoxygenated. At the same 
time, the pulmonary vein from lungs pours 
oxygenated blood into the le� atrium. �us, 
the oxygenated blood enters the le� atrium. 

Joint Diastole

As the right and le� atria �ll with blood, 
pressure in them rises so that the valves 
between le� atrium and le� ventricle 
(bicuspid valve) and between right atrium 
and right ventricle (tricuspid valve) open 
and the atria contract. Atrial contraction 
forces pumping of deoxygenated blood from 
right atrium into the right ventricle through 
tricuspid valve and oxygenated blood 
from le� atrium into le� ventricle through 
bicuspid valve.

Atrial Systole

Almost immediately the ventricles contract. 
�is is called ventricular systole. During 
contraction of ventricles, the deoxygenated 
blood from right ventricle �ows to the 
lungs through pulmonary artery and the 
oxygenated blood from le� ventricle is 
distributed to all the parts of the body 
through the largest artery, called aorta.

Ventricular Systole

 – Pulse: Every time the heart beats, blood 
is forced into arteries. �is blood makes 
the arteries expand a little. �e expansion 
of an artery each time the blood is forced 
into it, is called pulse. Each heartbeat 
generates one pulse in the arteries, so 
the pulse rate of a person is equal to 
the number of heartbeats per minute. 
�e pulse rate of an adult person while 
resting is 70 to 72 per minute.

 – Blood pressure: �e pressure at which 

blood is pumped around the body by the 
heart is called blood pressure. �e blood 
pressure of a person is always expressed 
in the form of two values called ‘systolic 
pressure’ and ‘diastolic pressure’. �e 
maximum pressure at which the blood 
leaves the heart through the main artery 
(aorta) during contraction phase, is 
called the systolic pressure. �e minium 
pressure in the arteries during the 
relaxation phase of heart is called the 
diastolic pressure. �e normal blood 
pressure values are : Systolic pressure : 
120 mm Hg6, Diastolic pressure : 80 mm 
Hg. �is is usually written as 120/80.

 – �e blood circulation in human heart 
is double circulation. One circulation 
involves the entry of blood into the 
heart from all body parts. �is blood is 
deoxygenated which goes to lungs for 
oxygenation. �e second circulation 
involves entry of oxygenated blood 
from lungs into the heart and then its 
distribution to all parts of the body. 
Double circulation is made possible 
because the human heart is divided 
into two halves. One half pumps 
deoxygenated blood to the lungs and the 
other half pumps oxygenated blood to 
the rest of the body.

8  Lymphatic system : A system of tiny tubes 
called lymph vessels (or lymphatics) and lymph 
nodes (or lymph glands) in the human body 
which transport the liquid called lymph from 
the body tissues to the blood circulatory system 
is called lymphatic system. �e lymphatic 
system consists of the following parts: (i) lymph 
capillaries, (ii) lymph vessels, (iii) lymph nodes 
(or lymph glands), and (iv) lymph.

 X Lymph capillaries are tiny tubes which are 
present in the whole body (just like blood 
capillaries). Lymph capillaries are closed 
ended. Since the pores in the walls of the 
lymph capillaries are  somewhat bigger, so 
even large protein molecules present in the 
tissue �uid can enter lymph capillaries. �e 
lymph capillaries join to form larger lymph 
vessel. �e lymph vessels have lymph nodes 
at intervals. �e lymph nodes contain special 
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type of cells called lymphocytes. �ese cells 
are involved in the cleaning of lymph and 
protecting the body from disease. �e lymph 
vessels are connected to large veins of the 
blood circulatory system. Lymph is a light 
yellow liquid which is somewhat similar 
in composition to blood plasma. It �ows in 
only one direction - from body tissues to the 
heart. Since lymph is derived from the tissue 
�uid which remains outside the cells of the 
body, so it is also called extracellular �uid. 

Lymph takes part in the nutritive process of 
the body. For example, it puts into circulation 
large protein molecules by carrying them 
from the tissues into the blood stream (which 
could not be absorbed by blood capillaries 
due to their large size). Lymph also carries 
digested fat for the nutritive process.

Lymphatic system protects the body by killing 
the germs drained out of the body tissues 
with the help of lymphocytes contained in 
the lymph nodes and by making antibodies.

Lymph helps in removing the waste products 
like fragments of dead cells, etc.

Functions of lymphatic system

8  Transportation in plants : Transport 
system in plants is less elaborate as compared 
to animals. It is because plants are less 
active and require less supply of materials 
either from outside or synthesised by the 
plants themselves. �ere are two kinds of 
transportation in plants-
(i) Transportation of water and minerals 
(ii) Transportation of food and other substances. 

 X Transportation of water and minerals. 
�e main water conducting tissue in higher 
plants is xylem. Xylem consists of vessels and 
tracheids. A xylem vessel is made of many 
hollow, dead cells (called vessel elements), 
joined end to  end. �e end walls of the 
cells are dissolved so that a long, open tube 
is formed. �ese vessels run from  the roots 
of the plant right up through the stem and 
reach the leaves. �ese vessels do not contain 
cytoplasm or nuclei. �eir walls are made of  
cellulose and lignin (a very hard and strong 
substance), so they also provide strength  to 
the stems and help to keep the plant upright. 

Tracheids are dead cells with ligni�ed walls 
but they do not have open ends. �ey have 
pits in their thick cell walls. Pits are thin areas 
of the cell wall  where no lignin has been 
deposited. Water �ows from one tracheid to 
another through pits.

�e water and minerals are absorbed by land 
plants from the soil where they are present 
in the form of soil solution. �e main water 
absorbing organs are root hairs and mineral 
absorbing organs are root epidermal cells 
at root apex. �e water is absorbed actively 
by water potential di�erence between soil 
solution and root hairs. Water molecules move 
from higher water potential to lower water 
potential and then migrate from cell to cell 
passing from epidermis to cortex, from cortex 
to endodermis and from endodermis to xylem 
vessels and tracheids from where they move 
upward by the process called ascent of sap.

Absorption of water and minerals

According to root pressure theory, the roots 
absorb water and exert a pressure, the root 
pressure which pushes the water upward. �e 
root pressure develops in the tracheary element 
of xylem as a result of metabolic activities of 
roots. �e root pressure theory is applicable in 
small herbs but not in tall trees. 

Ascent of sap

�e loss of water in the form of vapours from 
the living tissues of aerial parts of the plant is 
termed as transpiration. It mainly occurs by 
the process of di�usion through stomata. �e 
stomata are tiny pores present on the  surface 
of leaf. Each stoma has two small, green-
coloured, kidney-shaped guard cells which 
regulate the opening and closing of stomatal 
apertures. Loss of water through transpiration 
generates a transpirational pull. Transpiration 
pull and cohesion-tension theory explain 
the upward movement of water in tall trees. 
According to this theory, the main force 
responsible for upward movement of water 
is transpiration pull generated in the leaves 
which pulls the water column �lled in the 
xylem tracheids and vessels.

Transpiration

3 interconnected processes for 
transportation of water and minerals
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the water content and solute concentration of 
body �uids, particularly of sodium, potassium 
and chloride ions.

8  Excretion in animals: �e protozoans, lose 
waste matter by simple di�usion through the 
cell membrane into the surrounding water. 
Some excretion and osmoregulation occurs 
by way of contractile vacuoles. 

 X In earthworm, the excretion and 
osmoregulation occurs through tubular 
structures constituting nephridia. 

 X �e insects, centipedes, arachnids and millipedes 
have malpighian tubules for excretion. 

 X �e molluscs and vertebrates have kidneys 
for excretion and osmoregulation.

8  Excretion in human beings : Excretory 
system in human beings consists of a pair of 
kidneys, a pair of ureters, a urinary bladder 
and a urethra. �e two kidneys are located 
towards the back of the lower part of the 
abdominal cavity, one on either side of the 
backbone. Le� kidney is slightly larger and 
placed a little higher than the right kidney. �e 
blood from aorta enters into kidneys via renal 
arteries and returns to the posterior vena cava 
via renal veins. Urine formed in the kidneys 
passes by a pair of ureters to the bladder where 
it is stored until it is released via urethra. 

 X Each kidney is made up of a large number of 
excretory units called nephrons. �e nephron 
has a cup-shaped bag at its upper end which 
is called Bowman’s capsule. �e lower end 
of Bowman’s capsule is tube-shaped and it is 
called tubule. �e Bowman’s capsule and the 
tubule taken together make a nephron. One 
end of the tubule is connected to the Bowman’s 
capsule and its other end is connected to a 
urine-collecting duct of the kidney. 

 X �e Bowman’s capsule contains bundle of 
blood capillaries which is called glomerulus 
(plural glomeruli). One end of the glomerulus 
is attached to the renal artery which brings 
the dirty blood containing waste into it. 
�e other end of glomerulus comes out 
of Bowman’s capsule as a blood capillary, 
surrounds the tubule of nephron and �nally 
joins a renal vein. 

 X Transportation of food and other 
substances : �e main food conducting 
tissue in plants is phloem. It is a complex 
permanent tissue, running parallel to the 
xylem strands. It consists of sieve tube 
elements and companion cells.

 – Sieve tubes are living cells which contain 
cytoplasm but no nucleus. �e sieve tube 
cells do not have lignin in their walls. 
Each sieve tube cell has a companion 
cell next to it. �e companion cell has 
a nucleus and many other organelles. 
Companion cells supply the sieve tubes 
with some of their requirements.

 – �e sugars and other metabolites are 
transported through phloem. �e 
phloem elements remain in close contact 
with the mesophyll cells of leaves. Soluble 
carbohydrates (food molecules) enter the 
phloem elements from mesophyll cells of 
the leaf. Once the food molecules enter 
the phloem, they are transported upward, 
downward in lateral directions.

 – �e upward movement of organic solutes 
takes place from the leaves to developing 
buds, �owers and fruits for consumption 
and storage. �e upward movement 
also occurs during the germination of 
seeds. �e food materials, stored mainly 
in the cotyledons and endosperm, are 
translocated upward to the growing 
apex. �e nutrients are transported in 
sieve tubes in a dilute aqueous solution. 
Such a transport of food from leaves 
to other parts of the plant is termed 
as translocation which takes place by 
utilising energy.

8  Excretion : �e two important homeostatic 
processes occurring in organisms which 
help to maintain the steady state are: 
excretion and osmoregulation. �e biological 
process of removal of toxic wastes from the 
body of an organism is called excretion. 
Osmoregulation is a process that maintains 
the amount of water and proper ionic balance 
in the body �uids. It maintains a constant 
osmotic condition in the body by regulating 
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 X �e function  of glomerulus is to �lter the 
blood passing through it. Only the small 
molecules of substances  present in blood like 
glucose, amino acids, salts, urea and water 
,etc., pass through the glomerulus and collect 
as �ltrate in the Bowman’s capsule. �e large 
molecules like proteins and blood cells cannot 
pass out through the glomerulus capillaries 
and hence remain behind in the blood. 

 X �e function of  tubule of nephron is to 
allow the selective reabsorption of the useful 
substances like glucose, amino acids, salts 
and water into the blood capillaries. But the 
waste material like urea remains behind in 
the tubule. It does not get reabsorbed into 
blood capillaries.

 X �e condition when a person’s kidneys stop 
working is called kidney or renal failure. 
Complete failure of the kidneys allows the urea 
and other waste products to build up in the 
blood. Even the amount of water in the body 
is not regulated. �e best long term solution 
for kidney failure is the kidney transplant. If a 
kidney transplant is not possible due to some 
reasons, then the patient with kidney failure 
is treated periodically on a kidney machine 
by a procedure called dialysis. 

 X Dialysis is used for cleaning the blood of a 
person by separating the waste substance 
(urea) from blood. �e blood from an artery 
in the patient’s arm is made to �ow into the 
dialyser of a dialysis machine made of long 
tubes of selectively permeable membrane 
(like cellulose) which are coiled in a tank 
containing dialysing solution. �is solution 
contains water, glucose and salts in similar 
concentrations to those in normal blood. 
As the patient’s blood passes through the 
dialysing solution, most of the wastes present 
in it pass through the selectively permeable 

cellulose tubes into the dialysing solution. 
�e clean blood is pumped back into a vein of 
the patient’s arm. 

 8  Excretion in plants : �e plants remove their 
waste products by di�erent methods. �e 
main waste products of plants are carbon 
dioxide, water vapour and oxygen. Carbon 
dioxide and water vapour are produced as 
wastes during respiration whereas oxygen is 
produced as a waste during photosynthesis. 
�e gaseous wastes of respiration and 
photosynthesis in plants (carbon dioxide, 
water vapour and oxygen) are removed 
through the ‘stomata’ in leaves and ‘lenticels’ 
in stems and released in air.

Excess salt is removed through hydathodes 
along with guttation water. 

Many breakdown products are recycled in 
the synthesis of new metabolic products. 

Most of the toxic waste products are stored 
within dead permanent tissues such as 
heartwood (non functional part of xylem 
in the trunk and branches), leaves or bark 
which are removed periodically.

Some waste substances are eliminated 
through petals, fruits and seeds. 

Some excretory products such as latex, gums, 
essential oils, etc., are stored in special type of 
tissues and glands. For example, laticiferous 
tissue collects latex (which is the source 
of natural rubber), resin ducts store resin 
(the resin of pine trees yields turpentine), 
mucilaginous ducts store mucilage, oil glands 
store essential oils, etc.

Methods of disposal of plant wastes
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6.2  Nutrition
VSA (1 mark)

1. Name the green dot like structures in some 
cells observed by a student when a leaf peel 
was viewed under a microscope. What is this 
green colour due to?  (Delhi 2010)

2. Where does digestion of fats take place in our 
body?  (AI 2009)

3. How do autotrophs obtain CO2 and N2 to 
make their food?  (AI 2008)

LA (5 marks)

4. Explain the process of digestion of food in 
mouth, stomach and small intestine in human 
body. (Delhi 2010)

5. (a) List the three events that occur during 
the process of photosynthesis. Explain 
the role of stomata in this process.

 (b) Describe an experiment to show that 
“sunlight is essential for photosynthesis.”

(Delhi 2010)
6. (a) Draw a diagram of human alimentary 

canal and label on it: oesophagus, gall 
bladder, liver and pancreas.

 (b) Explain the statement, ‘bile does not 
contain any enzyme but it is essential for 
digestion.’ (Delhi 2009)

7. (a)  Draw a diagram depicting human 
alimentary canal and label on it: gall 
bladder, liver and pancreas.

 (b) State the role of  liver and pancreas.
 (c) Name the organ which performs the 

following function in human.
 (i)  Absorption of digested food
 (ii) Absorption of water (Delhi 2008)

6.3  Respiration
VSA (1 mark)

8. State the basic di�erence between the process 
of respiration and photosynthesis.

(Foreign 2010)

9. Name the intermediate and the end products 
of glucose breakdown in aerobic respiration.

(Foreign 2010)

SA II (3 marks)

10. How are oxygen and carbon dioxide 
transported in human beings? How are lungs 
designed to maximise the area for exchange 
of gases? (AI 2008)

11. Write any three di�erences between aerobic 
and anaerobic respiration. (AI 2008)

12. (a) What are two di�erent ways in which 
glucose is oxidised to provide energy in 
various organisms?

 (b) Write any two di�erences between the 
two ways of oxidation of glucose in 
organisms. (AI 2008)

 LA (5 marks)

13. Draw a neat and labelled diagram of human 
respiratory system. Explain in brief the role of 
lungs in the exchange of gases.

 (Foreign 2010)
14. (a) Draw a diagram of the human respiratory 

system and label on it: alveolar sac, 
bronchioles, larynx and trachea.

 (b) How are the lungs designed in human 
beings to maximise the area of exchange 
of gases? (Foreign 2009)

6.4  Transportation
VSA (1 mark)

15. What will happen to a plant if its xylem is 
removed? (Delhi 2009)

16. Name the tissue which transports soluble 
products of photosynthesis in a plant.

 (Delhi 2008)
SA I (2 marks)  

17. Write one function of each of the following 
components of the transport system in 
human beings.

 (a) Blood vessels     (b) Blood platelets
 (c) Lymph (d) Heart (AI 2008)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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 LA (5 marks)

18. (a) Draw a sectional view of the human heart 
and label on it: pulmonary arteries, vena 
cava, le� ventricle.

 (b) Why is double circulation of blood 
necessary in human beings? 

(AI 2009)
19. (a) Draw a schematic representation of 

transport and exchange of oxygen and 
carbon dioxide during transportation of 
blood in human beings and label on it:

  lung capillaries, pulmonary artery to 
lungs, aorta to body, pulmonary veins 
from lungs.

 (b) What is the advantage of separate 
channels in mammals and birds for 
oxygenated and deoxygenated blood?

(Foreign 2009)
20. (a) Draw a sectional view of the human heart 

and label in it, aorta, right ventricle and 
pulmonary veins.

 (b) State the functions of the following 
components of transport system.

 (i) Blood        (ii) Lymph 
(Delhi 2008)

6.5  Excretion
 LA (5 marks)

21. Draw a neat and labelled diagram of human 
excretory system. Describe in brief the 
function of kidneys, ureters, urinary bladder 
and urethra. (Foreign 2010)

22. (a) Draw a diagram of excretory system in 
human beings and label on it : aorta, vena 
cava, urinary bladder and urethra.

 (b) List two vital functions of the kidney.
(Delhi 2009)

23. (a) Draw the structure of a nephron and label 
the following on it: glomerulus, Bowman’s 
capsule, renal artery, collecting duct.

 (b) What happens to glucose that enters the 
nephron along with �ltrate? (AI 2009)
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1. �e green colour of the leaves of the plant 
is due to the presence of tiny green coloured 
organelles called chloroplasts which contain green 
pigment chlorophyll.
2. Digestion of fats takes place in small intestine.
3. Green plants take carbon dioxide (for 
carbohydrates) required for photosynthesis 
directly from atmospheric air and nitrogen 
(for proteins) in the form of soluble nitrogen 
compounds present in the soil.
4. �e process of digestion of food in mouth, 
stomach and small intestine in human body is as 
follows :
(i) Mouth : Food is chewed with the help of 
premolars and molars which increases the rate 
of action of salivary amylase. Food is mixed 
with saliva of salivary glands. Salivary amylase 
hydrolyses about 30-40% of starch into maltose 
and isomaltose at pH 6.8.

 Starch 
Salivary amylase

pH 6.8
 Maltose + Isomaltose

(ii) Stomach : Food is mixed with gastric juice 
which contains mucus, hydrochloric acid, 
pepsin, rennin and a weak lipase enzyme. Mucus 
lubricates the food and protects the inner lining of 
the stomach from the action of acid. Hydrochloric 
acid stops the action of saliva in stomach, kills the 
bacteria present in the food and provides acidic 
medium (pH 1-2) of gastric juice so that pepsin 
gets active for protein digestion.
Pepsin hydrolyses proteins into proteoses and 
peptones, while gastric lipase enzymes hydrolyses 
small amounts of fats into fatty acids and glycerol. 
Curdling of milk is done by the enzyme rennin, 
which increases the period of action of pepsin on 
milk proteins.
 Proteins 

Pepsin
pH 1-2

 Proteoses + Peptones

In addition to chemical digestion, food also 
undergoes mechanical churning inside the stomach.
(iii) Small intestine : Food is mixed with three 
digestive juices : bile juice of liver; pancreatic 

juice of pancreas and intestinal juice of intestinal 
glands. Bile juice neutralises the acidity of the food 
coming from the stomach and provides alkaline 
medium and emulsi�es (breaks down with the 
help of bile salts) larger fat globules into smaller fat 
droplets but is a non-enzymatic digestive juice so 
has no chemical action on food.
Pancreatic juice contains a number of enzymes 
like trypsin, pancreatic amylase and pancreatic 
lipase, which digest the peptones, starch and fats 
into peptides, maltose, isomaltose and fatty acids 
respectively.

Fats 
Lipase

 Fatty acids + Glycerol
Intestinal juice also contains number of enzymes 
like aminopeptidase, intestinal amylase, maltase, 
isomaltase and lipase enzymes which hydrolyse 
peptides to amino acids, starch to maltose, maltose 
to two glucose, isomaltose to two glucose and fats 
to fatty acids and glycerol.
So, small intestine is the site of the complete 
digestion of carbohydrates, proteins and fats.
5. (a) �e three events that occur during the 
process of photosynthesis are :
(i) Absorption of light energy by chlorophyll : It 
takes place in grana region of chloroplast. During 
light reaction, radiant energy of sun is trapped 
by photosynthetic pigments like chlorophyll 
and accessory pigments. When exposed to light, 
chlorophyll molecule is excited and emits electrons.
(ii) Conversion of light energy to chemical energy 
and splitting of water molecule into hydrogen and 
oxygen : Emitted electrons from chlorophyll are 
channeled through electron transport chain in 
chloroplast. �e energy absorbed by chlorophyll 
is responsible for carrying out three functions: 
(i) formation of ATP, (ii) photolysis of water and  
(iii) synthesis of NADPH (Reduced nicotinamide 
adenine dinucleotide phosphate).
(iii) Reduction of carbon dioxide to carbohydrate: 
Carbon dioxide is reduced to glucose 
(carbohydrate) by the hydrogen in NADPH and 
by utilising the chemical energy stored in ATP.
Stomata play an important role in photosynthesis, 
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as gaseous exchange in plants take place through 
the stomata. Stomata are tiny pores present on the 
surface of the leaves (also on other green parts like 
stem). Carbon dioxide required for photosynthesis 
enters the leaves of the plant through stomata. A 
large amount of water is also lost through stomatal 
pores and oxygen released as by product of 
photosynthesis goes out through stomatal pores of 
leaves.
(b) Experiment to show that sunlight is necessary 
for photosynthesis.
(i) Take a potted plant having green leaves and 
place it in a completely dark place for about three 
days to destarch its leaves.
(ii) Take a thin strip of aluminium foil (or black 
paper) and wrap it in the centre of one leaf on 
both the sides (while the leaf is still attached to the 
plant). �e aluminium foil should be �xed tightly 
to the leaf by using paper clips so that sunlight may 
not enter it from the sides. �e aluminium foil 
should cover only a small part of the leaf so that 
the remaining part of the leaf remains uncovered 
and exposed to sunlight.
(iii) Keep this potted plant (with partially covered 
leaf) in bright sunshine for three to four days.
(iv) Pluck the partially covered leaf from the plant 
and remove its aluminium foil. Immerse this leaf 
in boiling water for a few minutes. �is will break 
down the cell membranes of leaf cells and make 
the leaf more permeable to iodine solution. �is 
leaf is now to be tested for the presence of starch. 
But before testing for starch, chlorophyll has to be 
removed from the leaf.
(v) Now put the leaf in a beaker containing some 
alcohol. Place the beaker containing alcohol and 
leaf in a water bath.
(vi) Heat the water in the bigger beaker. �en the 
alcohol in the smaller beaker will also get heated 
and start boiling soon. �is boiling alcohol will 
extract (or remove) chlorophyll from the green leaf.
(vii)  Boil the green leaf in alcohol till all its green 
pigment ‘chlorophyll’ is removed. �e leaf will now 
become almost colourless or pale (and the alcohol 
will turn green).
(viii)  Remove the colourless leaf from alcohol and 
wash it thoroughly with hot water to so�en it and 
remove any chlorophyll which may be sticking to it.

(ix) Place the colourless leaf in petri-dish. Drop 
iodine solution over the decolourised leaf with the 
help of a dropper. Observe the change in colour of 
leaf.
(x) �e middle part of leaf which was covered with 
aluminium foil does not turn blue-black on adding 
iodine solution showing that no starch is present in 
this middle part of the leaf. �is is because sunlight 
could not reach the covered ‘middle part’ of the leaf 
due to which the covered ‘middle part’ of leaf could 
not do photosynthesis to make starch.
(xi) �e uncovered part of leaf which was exposed 
to sunlight turns blue-black on adding iodine 
solution showing that starch is present in this part 
of leaf.
(xii) Since the part of leaf which was covered and 
hidden from sunlight does not contain starch but the 
part of leaf which was exposed to sunlight contains 
starch, therefore, we conclude that sunlight is necessary 
for photosynthesis (to make food like starch).

6. (a) �e diagram labelled of human alimentary 
canal is as follows:

Oesophagus

Pancreas

Liver
Gall bladder

(b) Bile is a dark green to yellowish brown �uid 
secreted by liver and stored as well as concentrated 
in the gall bladder. Bile does not contain any 
digestive enzymes like other secretions from 
gastrointestinal tract instead has salts which 
emulsify fats (that are in the form of complicated 
triglycerol) and breaks it down into small fat 
droplets that can easily be acted upon by fat 
digesting enzymes. �is is actually a detergent 
like action of bile. �erefore, bile is essential for 
digestion though it does not contain any digestive 
enzyme.
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7. (a) Refer to answer 6(a).
(b) Liver is the largest gland of the body that 
secretes bile juice. Bile juice neutralises acidity 
of food coming from stomach and provides 
alkaline medium and helps in digestion of 
fats in small intestine by bringing about fat 
emulsification (conversion of large fat droplets 
into smaller ones) making it easier for enzymes 
to act and digest them. Pancreas is a soft, 
lobulated greyish-pink gland which has both 
endocrine and exocrine parts. Cells of exocrine 
part secrete pancreatic juice which contains 
enzymes like pancreatic amylase, trypsin and 
lipase that help in digestion of starch, proteins 
and fats, respectively. The cells of endocrine part 
secrete hormones glucagon and insulin that take 
part in glucose metabolism.
(c) (i) �e absorption of digested food takes place 
in small intestine.
(ii) Absorption of most of the water from 
undigested food takes place in large intestine.
8. Respiration involves breakdown of food (like 
glucose) by using oxygen and releasing carbon 
dioxide, water and energy whereas photosynthesis 
is synthesis of food (like glucose) by using 
carbon dioxide, water and sunlight and releasing 
oxygen. �erefore, respiration is just reverse of 
photosynthesis.
9. �e intermediate product of glucose breakdown 
in aerobic respiration is pyruvate whereas the end 
products are carbon dioxide and water.
10. In gaseous exchange, the blood takes up 
oxygen from the alveolar air and releases CO2 to 
the alveolar air. Such an exchange occurs because 
the concentration of O2 is more in alveolar air 
and O2 moves from higher concentration to lower 
concentration due to the process of di�usion. �e 
blood has more concentration of CO2 as compared 
to alveolar air.  �us, the CO2 moves from blood to 
alveolar air due to simple di�usion. �is exchange 
of gases results in the oxygenation of blood. 
In times, the exchange of gases occurs between 
the oxygenated blood and the tissue cells. �e 
concentration of O2 is more in the blood and less  
in the tissue cells. So, the O2 moves from blood 

to the tissues and CO2 moves from tissues to the 
blood. �e blood now becomes deoxygenated.
Heart receives this oxygen rich blood from lungs 
through pulmonary vein and distributes it to all 
body parts through arteries and collect carbon 
dioxide rich blood from all body parts through veins 
and takes it to lungs through pulmonary artery for 
oxygenation. Deoxygenated carbon dioxide rich air 
moves out from blood capillaries into the alveoli 
and is �nally breathed out.
Human lungs have a highly branched network of 
respiratory tubes. A primary bronchus divides into 
secondary bronchus, which in turn forms tertiary 
bronchus. Tertiary bronchus divides repeatedly 
into bronchioles which �nally terminate into 
alveoli. Alveoli are small, rounded polyhedral 
pouches which are extremely thin-walled and 
possess a network of capillaries. Exchange of gases 
takes place in alveoli and hence an alveolus is 
called a miniature lung.
�e alveoli provide a vast surface area where 
exchange of gases can takes place. Oxygen di�uses 
from alveoli into pulmonary blood capillaries and 
CO2 di�uses out from capillaries into alveoli.
11. Di�erences between aerobic and anaerobic 
respiration are as follows:

Aerobic 
respiration

Anaerobic 
respiration

(i)  Aerobic respiration 
occurs in presence 
of oxygen.

Anaerobic 
respiration occurs 
in absence of 
oxygen.

(ii)  Glucose is 
completely broken 
down to release the 
end products in 
the form of carbon 
dioxide and water.

 Glucose is 
incompletely 
oxidised to release 
the end products in 
the form of ethanol 
or lactic acid.

(iii)  Energy is released 
in larger amount.

 Energy is released 
in lesser amount.

(iv)  It takes place in 
cytoplasm and 
mitochondria.

 It takes place in 
cytoplasm. �e 
mitochondria is not 
involved.
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12. (a) Oxidation of food (glucose) within cell 
may be of two types depending upon the availability 
of atmospheric oxygen : aerobic respiration and 
anaerobic respiration.
(i) Aerobic respiration : �e oxidative break-
down of respiratory substrates with the help of 
atmospheric O2 is known as aerobic respiration. 
During this process, the respiratory substrate 
(glucose) is completely broken down into carbon 
dioxide and water by the process of oxidation and 
large amount of energy (38 ATP) is produced. 
Aerobic respiration includes glycolysis which is 
common to both aerobic and anaerobic respiration. 
�e pyruvic acid (pyruvate) molecules formed 
during glycolysis are carried to the mitochondria 
where they completely break down to CO2 and 
H2O with the evolution of a large amount of 
energy.

Glucose
Glycolysis

Cytoplasm
Pyruvic acid

Mitochondria

CO2 + H2O + Energy

(ii) Anaerobic respiration: Oxidation of 
respiratory substrates in absence of oxygen is 
termed as anaerobic respiration. It involves 
incomplete breakdown of respiratory substrates 
in which the end products, such as ethanol 
or lactic acid are formed and small amount 
of energy is released. It involves glycolysis, 
during which glucose is degraded into pyruvate.
Further breakdown of pyruvic acid in absence 
of oxygen result in the production of ethanol or 
lactic acid. Anaerobic oxidation of glucose in 
microorganisms formed ethanol and CO2 and in 
muscle cells of humans, glucose is anaerobically 
metabolised into lactic acid.

Glucose
Glycolysis

(in cytosol, no
O is required)2

Pyruvic
acid In absenceof O

2
Ethanol + Co2
+ Energy

Lactic acid
+ EnergyIn absence

of O 2

(b) Refer to answer 11.  

13. �e labelled diagram of human respiratory 
system is as follows:

Alveoli

Trachea

Diaphragm

Bronchiole

Ring of 
cartilage

Pharynx

Nasal passage
(Nasal cavity)

Bronchus

Lung

(Sheet of muscle)

Chest cavity

Larynx

Nostril
Nose

(Voice box)

(�oracic cavity)
(Air sacs)

(Wind pipe)

Fig.: Human respiratory system
�e primary organs of the respiratory system 
are lungs, which function to take in oxygen and 
expel carbon dioxide as we breathe. During the 
exchange of gases at the respiratory surface (alveoli) 
of the respiratory organs (lungs) and the oxygen 
enters the blood and combines with haemoglobin 
(respiratory pigment) of red blood corpuscles to 
form oxyhaemoglobin. �e oxygenated blood 
from the lungs is carried to le� atrium of heart by 
pulmonary veins. �e heart pumps and distributes 
the oxygenated blood to the body tissues by arteries 
where second exchange of gases occurs  between 
blood and body cells. Blood gives oxygen to the 
body cells and takes carbon dioxide. Inside the cells, 
oxygen is utilised for oxidation of simple nutrients 
to produce energy, carbon dioxide and water. Body 
cells give carbon dioxide to blood and deoxygenated 
blood is pumped to right atrium of heart from where 
pulmonary artery carries deoxygenated blood to 
lungs.
14. (a) Refer to answer 13.
(b) Refer to answer 10.
15. Xylem is the main water conducting tissue 
of plant. If it is removed then water and minerals 
absorbed by plant roots will not be able to reach 
di�erent plant parts and plant will wilt and 
ultimately die.
16. �e phloem is a vascular tissue that transports 
soluble products of photosynthesis (food or sugar) 
to all the parts of plants.
17. (a) : �e blood vessels are tubes that transport 
blood throughout the body. �ere are three kinds 

os
bi

nc
bs

e.c
om



97Life Processes

of blood vessels in human body;  arteries, veins 
and capillaries. 
(b) Blood platelets are irregular disc shaped  
cytoplasmic fragments that assist in formation of 
blood clot at the site of injury and prevent excessive 
loss of blood.  
(c) Lymph is a mobile connective tissue and acts 
as ‘middle man’. It takes part in nutritive process as it 
carries protein molecules from tissue into the blood 
stream. It also helps in removing waste products like 
fragments of dead cells, germs, etc.
(d) Human heart is a muscular organ that pumps 
blood throughout the body via the circulatory 
system, supplying oxygen and nutrients to the 
tissues and removing carbon dioxide and other 
wastes from the same.
18. (a) �e sectional view of human heart is as 
follows:

Le� 
ventricle

Pulmonary 
arteriesVena cava from

upper body

Vena cava from
lower body

(b) �e blood passes through human heart twice 
for one supply to the body. One circulation 
involves the transport of deoxygenated blood 
from all body parts into the heart. �is blood is 
transported to lungs for oxygenation. �e second 
circulation involves entry of oxygenated blood 
from lungs into le� side of the heart from where 
it is distributed to all parts of the body. Double 
circulation is made possible because the human 
heart is divided into two halves. One half pumps 
deoxygenated blood to the lungs and the other 
half pumps oxygenated blood to the rest of the 
body.
Double circulation prevent any mixing of 
oxygenated and deoxygenated blood in the body 
ensuring maximum supply of oxygen to all body 
parts. �is is necessary for humans who need 
a lot of energy to maintain their constant body 
temperature against any external temperature 
�uctuations. �e rich oxygen supply enables 
optimum oxidation of glucose in body cells to 
release the required energy.

19. (a) �e schematic representation of transport 
and exchange of oxygen and carbon dioxide is as 
follows:

Lung
capillaries

Pulmonary vein
from lungs

Aorta to body

Capillaries in body
organs apart from

the lungs

Vena cava
from body

Pulmonary artery
to lungs

Fig.: Schematic representation of transport and
exchange of oxygen and carbon dioxide

Deoxygenated
blood

Oxygenated
blood

(b) In mammals and birds the two circulatory 
system (oxygenated blood and deoxygenated 
blood) become fully separate sending low pressure 
pumping to lungs and high pressure �ow of blood to 
rest of body. �is prevents any mixing of oxygenated 
and deoxygenated blood ensuring maximum supply 
of oxygen to all body parts. �is allows optimum 
oxidation of glucose to release energy required 
by these animal groups to maintain their body 
temperature making them homeothermic.

20. (a) �e sectional view of human heart is as 
follows:

Aorta

Right 
ventricle

Pulmonary 
veins

(b) (i) Blood is a mobile connective tissue 
composed of a �uid, plasma and blood corpuscles. 
Functions of blood are as follows:
—  Blood takes part in transportation of 

respiratory gases (carbon dioxide  and 
oxygen), nutrients and waste material in the 
body.

—  White blood cells help to �ght infection and 
protect from various pathogenic diseases.

—  Lymphocytes of blood produce antibodies and 
provide immunity against various diseases. 
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—  When an injury is caused, the blood platelets 
release certain chemicals which help in 
clotting of blood.

—  Blood plasma helps in maintenance of blood 
pH and uniform distribution of heat in the 
body.

—  Blood carries hormones from endocrine 
glands to the target organs.

(ii) Lymph is a mobile connective tissue 
comprising of lymph plasma (�uid) and lymph 
corpuscles (cells).
—  Lymph acts as ‘middle man’, takes part in nutritive 

process of body. It transport protein molecules 
from tissue into blood stream.

—  Body cells are kept moist by lymph.
—  It absorbs and transports fat and fat soluble 

vitamins from intestine.
—  Lymph drains excess �uid from extra cellular 

spaces back into blood.
21. �e labelled diagram of human excretory 

system is as follows: 

Right
Le�

Kidney
Kidney

Hilum

Pelvis of

Ureters

Urethra

Urinary

Opening
Bladder

of ureter

ureter

Functions :
(i) Kidneys : �ese are main or primary excretory 
organs present as one pair of large-sized, reddish-
brown coloured and bean shaped structure in the 
upper part of abdomen. �e function of kidneys is 
to remove the poisonous substance, urea, other waste 
salts and excess water from the blood and excrete 
them in the form of a yellowish liquid called urine.
(ii) Ureters : �ese are a pair of long, narrow, thin-
walled and tubular structures which conduct the 
urine from the kidneys to urinary bladder.
(iii) Urinary bladder : It is a thin-walled, elastic, 
pear-shaped and distensible sac which temporarily 
stores the urine. Its wall is lined with smooth 
(involuntary) muscles.
(iv) Urethra : It is a muscular and tubular structure 

which carries the urine from urinary bladder to 
the outside.
22. (a) 

Vena cava Aorta

Urinary bladder

Urethra

(b) Two vital functions of kidneys are: 
(i) �e most important function of kidneys is 
�ltration of blood to excrete the waste products 
of metabolism. If these waste products, mainly 
nitrogenous waste such as urea and uric acid, 
are not removed from the blood, they will start 
accumulating to unbearable toxic levels. 
(ii) Osmoregulation : Kidneys maintain water 
balance in the body and removes excess water.
Besides �ltering out the waste products, the 
kidneys perform other functions such as secretion 
of erythropoietin, enzyme-renin, homeostasis and 
conversion of inactive form of vitamin D to the 
active form. 
23. (a) �e structure of a nephron is as follows:

Glomerulus
Bowman’s

capsule

Collecting duct

Renal artery

Fig.: Structure of a nephron
(b) Glomerular �ltrate present in Bowman’s 
capsule contains glucose. �is �ltrate when enters 
proximal convoluted tubule of kidney then, much 
of it is reabsorbed back here (65%). Glucose is 
almost completely reabsorbed in the kidney tubule 
and is not excreted out.
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8  All movements in living organisms occur in 
response to changes in the environmental factors. 
All living organisms respond and react to 
environmental factors (stimuli) such as light, 
heat, cold, sound, smell, taste, pressure, etc., 
and this response involves coordination of 
many organs in our body.

8  Coordination in animals: Unicellular 
organisms respond to environmental stimuli 
by moving towards or away from it. Such 
response is termed as taxis. Movement 

7.1 Animals-Nervous System

7.2 Coordination in Plants

7.3 Hormones in Animals

Control and 
Coordination

Chapter

7

8	 Maximum weightage is of Coordination in Plants.

8  Maximum VSA type questions were asked from 
Animals-Nervous System and Coordination in Plants.

8	  Maximum SA I type questions were asked from. 
Coordination in Plants and Hormones in Animals.

8	  Maximum SA II type questions were asked 
from Coordination in Plants. 

8	  Maximum LA type questions were asked from 
Animals-Nervous System and Coordination in 
Plants.
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towards the source of stimulus is positive 
taxis and movement away from stimulus 
is negative taxis. In lower multicellular 
organisms, coordination takes place through 
nervous system.

 X Coelenterates – di�used nervous system is 
present which is made up of epidermal and 
gastrodermal nerve net of nerve cells.

 X Flatworms – ladder type nervous system is 
present which is made up of ganglionated 
nerve ring and nerve cords.
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 X Annelids – Central nervous system (CNS) is 
present which comprises of circumpharyngeal 
nerve ring and a nerve cord.

 X Insects - CNS consist of circum-oesophageal 
nerve ring and nerve cord. 

 X In higher animals, control and coordination is 
provided by nervous and endocrine system.

8  Control and coordination in humans:  �ere 
are two systems of coordination of activities 
in humans : nervous system and endocrine 
system.

 X Both the systems of coordination, consist of 
a number of organs working together in a 
systematic way.

8  Human Nervous System: Human nervous 
system is the most complex system. �e main 
parts of the nervous system are: brain, spinal 
cord and nerves. �e sense organs can be 
considered to be other organs of the nervous 
system because they help in the functioning 
of the nervous system. We receive a variety of 
information from the environment around us 
through the sense organs. �ere are �ve sense 
organs in our body : eyes, ears, nose, tongue 
and skin. �e sense organs contain receptors. 
A receptor is a cell (or a group of cells) in a 
sense organ which is sensitive to a particular 
type of stimulus. Di�erent sense organs 
contain receptors for detecting di�erent 
stimuli.

 X �e common types of receptor are 
photoreceptors (detect light, present in 
eyes), phonoreceptors (detect sound, 
present in ears), olfactory receptors detect 
smell, present in nose), gustatory receptors  
(detect taste, present in tongue) and 
thermoreceptors (detect heat or cold, present 
in skin).

 X Neurons are the structural and functional 
unit of nervous system. Neuron is the longest 
cell in human body.

Components of Neuron

�e cell body of a neuron is also called cyton 
which is broad, rounded, pyriform or stellate part 
of the neuron. It has abundant cytoplasm, called 
neuroplasm which contains Nissl’s granules 
and a relatively large, spherical nucleus and is 
mainly concerned with metabolic maintenance 
and growth. It also receives nerve impulses from 
dendrites and transmits them to axon. 

Cell body

�ese are several short, tapering, much branched 
protoplasmic processes stretching out from the cell 
body of a neuron. Here sensation (information) is 
acquired which then travels as an electric impulse 
towards the cell body.

Dendrites

It is a single, very long, cylindrical nerve �bre of 
uniform diameter arising from the cell body. At 
its terminal end, axon is highly branched. Axon 
terminals are o�en knob-like and these may end 
in nerve �bres that form synapses with dendrites 
of other neurons. �e axon conducts nerve 
impulses away from the cell body.

Axon

Types of neuron

Sensory (receptor) : Transmits impulse from 
sensory cells to CNS.

Motor (e�ector) : Transmits impulse from CNS 
to muscle cells.

Relay or Connector : Serves as link between 
sensory and motor neurons.

 X �e classi�cation of human nervous system 
into various parts is given in the following 
chart:
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 X Central nervous system : �e central 
nervous system (CNS) consists of the brain 
and the spinal cord.

 X Peripheral nervous system : All the nerves 
of the body together make up the peripheral 
nervous system (PNS). Voluntary peripheral 
nervous system is under the control of will. It 

consists of nerves that arise directly from CNS 
connecting di�erent body parts for voluntary 
(conscious) control of the brain. Autonomic 
nervous system or involuntary peripheral 
nervous system on the other hand, is not under 
the control of human will. It develops from 
branches of some cranial and spinal  nerves 

CNS

•• Brain is the highest coordinating centre in the body. �e brain is located inside the skull of our body (at 
the top of the spinal cord). It is protected by a bony box in the skull called cranium. It is surrounded 
by three membranes called meninges, which help to protect it . �e space between the membranes (or 
meninges) is �lled with a cerebro-spinal �uid which protects the brain from mechanical shocks. Pairs 
of cranial nerves arise from the brain.

•• �e brain is broadly divided into three regions: forebrain, midbrain and the hindbrain. �e forebrain 
consists mainly of cerebrum. �e midbrain does not have any further divisions. It consists of two �bre 
tracts called crura cerebri which connect hindbrain with forebrain. �e hindbrain consists of three 
parts called pons, cerebellum and medulla.

•• �e cerebrum (or forebrain) is the main thinking part of the brain. It is the site of our faculties such 
as learning, reasoning, intelligence, personality and memory. All our thoughts, sensations, actions and 
movements are controlled by the cerebrum.

•• �e midbrain controls re�ex movements of the head, neck and trunk in response to visual and auditory 
stimuli. It also controls the re�ex movements of the eye muscles, changes in pupil size and shape of 
the eye lens.

•• Pons varolii takes part in regulating respiration. Cerebellum helps in maintaining posture and balance 
of the body.  

•• Medulla oblongata controls various involuntary actions such as heart beat (blood circulation), breathing, 
blood pressure and peristaltic movements of alimentary canal. Medulla is also the controlling centre for 
re�exes such as swallowing, coughing, sneezing, secretion of saliva and vomiting.

Brain

Spinal cord is a cylindrical structure that begins in continuation with the medulla oblongata of brain and 
extends downwards upto early part of lumbar region. It then extends to the end of vertebral column as �brous 
connective called �lum terminale.
It is enclosed in a bony cage called vertebral column. Spinal cord is also surrounded by membranes called 
meninges. As many as 31 pairs of nerves arise from the spinal cord. �e spinal cord is concerned with spinal 
re�ex actions and the conduction of nerve impulses to and from the brain.
Spinal cord performs two important functions: it conducts sensory and motor impulses to and from the brain 
and it acts as a centre for the re�ex actions. �us, it reduces brain’s work.

Spinal cord

Nervous System

Central Nervous 
System (CNS)

Spinal Cord Voluntary 
Nervous System

Autonomic Nervous 
System (ANS)

Parasympathetic 
Nervous System

Flow Chart : Main parts of human nervous system

Sympathetic 
Nervous System

Brain

Peripheral Nervous 
System (PNS)
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called visceral nerves.  �e autonomic nervous 
system (ANS) is subdivided into two parts:
(i) Sympathetic nervous system 

(ii) Parasympathetic nervous system

 X Re�ex action and re�ex arcs : �e simplest 
form of response in the nervous system 
is re�ex action. �is is a rapid, automatic 
response to a stimulus which is not under the 
voluntary control of the brain. It is described 
as an involuntary action which aims to 
protect ourselves. A knee jerk, movement of 
diaphragm (during respiration), coughing, 
yawning, blinking of eyes and sneezing are 
all re�ex actions. Coughing is a re�ex action 
which clears our windpipe. �e pupils of our 
eyes get smaller in bright light. �is protects 
the retina of our eyes from damage due to too 
much light.

Stimulus received 
by the receptor 

(sensory neurons)
Spinal cord

(Relay neuron)

E�ector
(Muscle or gland) Motor neuron

Electrical 
impulse

Electrical 
impulse

Flow chart : Depicting a re�ex action

Electrical 
impulse

 

8  �e pathway taken by nerve impulses in a 
re�ex action is called the re�ex arc. Re�ex 
arcs allow rapid response.

8  Human Endocrine System : Endocrine 
system is comprised of endocrine glands and 
the hormones released by them.

 X Hormones : �ese are the chemical substances 
which coordinate the activities of living 
organisms and also their growth. �e various 
characteristics of hormones are: 

 X �ey are secreted in small amounts by the 
endocrine glands.

 X �ey are poured directly into the blood and 
carried throughout the body by circulatory 
system.

 X �ey have their e�ects at the sites di�erent 
from the sites where they are made. So, they 
are also called chemical messengers.

 X �ey act on speci�c tissues or organs (called 
target organs).

 X �ey coordinate the activities of the body and 
also its growth.

 X Endocrine glands : A gland is a structure 
(cell, tissue or organ) which secretes certain 
useful chemicals or substances in the body. 
�ere are two types of gland in the body: 
exocrine gland and endocrine gland. 
Exocrine glands are the glands having  ducts 
whereas endocrine glands are ductless glands.

Table: Endocrine glands – �eir hormones and functions
Endocrine glands Hormones secreted Principal functions

1. Hypothalamus (a) Releasing hormones 
(RH)

Stimulate anterior/ intermediate 
pituitary to secrete hormones.

(b) Inhibiting hormones 
(IH)

Inhibit the secretion of hormones from 
anterior / intermediate pituitary gland.
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Cranial nerves arise from the brain and spread to various parts of the head. �ey are 12 pairs 
in number. Cranial nerves I, II and VIII are sensory nerves; cranial nerves III, IV, VI, XI and 
XII are motor nerves ; and cranial nerves V, VII, IX and X are mixed nerves (containing both 
sensory and motor nerve �bres).

Many activities of the internal organs such as heart, kidney, lungs, urinary bladder, blood 
vessels, glands etc., are controlled by speci�c set of nerves called visceral nerves which mostly 
arise from spinal cord but a few from the brain also. �ese form the autonomic nervous system.

31 pairs of spinal nerves arise from the spinal cord along most of its length and spread 
throughout the body (except, head region). �ey are all mixed nerves as they carry both sensory 
and motor nerve �bres.
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2.   Pituitary gland

 • It has three lobes. It is attached 
to the lower surface of the 
brain.

(i) Anterior lobe
 • It produces six hormones.

(a) Growth hormone 
(GH) or Somatotropic 
hormone (STH)

Controls the overall development or 
growth of the body, muscles, bones 
and tissues. Lack of this hormone 
(hypoactivity) causes dwarfness. Its 
excessive secretion (hyperactivity) causes 
excessive growth of bones making the 
person very tall (gigantism).

(b) �yroid stimulating 
hormone (TSH)

Controls the growth and functioning 
of the thyroid gland. Stimulates the 
thyroid gland to produce thyroxine.

(c) Adrenocorticotropic 
hormone (ACTH)

Stimulates the adrenal cortex to secrete 
cortisol hormone.

(d) Gonadotropic 
hormone

(i) Follicle stimulating 
hormone (FSH)

(ii) Luteinising hormone 
(LH)

In males, it stimulates the process of 
spermatogenesis (sperm formation). 
In females, it stimulates the follicle 
cells in the ovaries to develop into 
mature eggs.

In males, it stimulates the secretion 
of male hormone, testosterone (sex 
hormone in males). In females, it 
stimulates the secretion of oestrogen 
and progesterone (sex hormones in 
females).

(e) Prolactin hormone 
(PRL)

Stimulates mammary gland development 
during pregnancy and milk production 
a�er child birth in females.

(ii) Intermediate lobe Melanocyte stimulating

hormone (MSH)

Stimulates the synthesis of melanin 
in the skin.

(iii) Posterior lobe (a) Oxytocin Stimulates contraction of smooth 
muscles at the time of child birth. It 
also helps in milk ejection (lactation) 
from the mammary glands. 

(b) Vasopressin or 
Antidiuretic

 hormone (ADH)

Regulates water and electrolyte balance 
in body.

3. Pineal gland
 • It lies between the two cerebral 

hemispheres of the brain.
Melatonin Regulates circadian rhythm.
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4. �yroid gland
 • It is situated in the neck region 

on the ventral side of the body. 
It has two lateral lobes, one 
on either side of the trachea.

(a) �yroxine or T4 
and Triiodothyronine 
or T3

T3 and T4 stimulate the rate of cellular 
oxidation and metabolism. 

(b) Calcitonin Calcitonin lowers calcium level by 
suppressing release of calcium ions 
from the bones, when calcium level is 
high in blood. 

5. Parathyroid gland
 • These are four small oval 

bodies which lie embedded in 
the lobes of the thyroid gland.

Parathyroid hormone 
(PTH) or parathormone.

Regulates calcium and phosphate levels 
in the blood. When blood calcium 
level is below normal, it mobilises the 
release of calcium into the blood from 
bones. It has an action opposite to that 
of calcitonin on calcium metabolism.

6. �ymus gland
 • It is situated in the upper 

chest near the front side of 
the heart. 

 • It undergoes gradual atrophy 
in the adult.

�ymosin St imulates  the  development  and 
di�erentiation of lymphocytes (white 
blood cells).

7. Adrenal gland
 • In human beings, a pair of 

adrenal glands are present, 
one on top of each kidney, so, 
also called suprarenals. Each 
adrenal gland has an outer part 
called the cortex and an inner 
part, medulla.

(i) Adrenal cortex
 • It secretes 3 groups of steroid 

hormones.
(a) Glucocorticoids Regulate the metabolism of protein, 

fats and carbohydrates in the body 
and the level of blood sugar. 

(b) Mineralocorticoids 
         (Aldosterone)

Regulate water and mineral balance 
in body.

(c) Sexcorticoids Stimulate the development of secondary 
sexual characters both in males and 
females.

(ii) Adrenal medulla
 • It secretes 2 hormones.

Adrenaline 
(Epinephrine) and 
Noradrenaline (Nor-
epinephrine)

Both these hormones together control 
emotions, fear, anger, blood pressure, 
heart beat, respiration and relaxation 
of smooth muscles.
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8. Pancreas
 • It is a compound gland in 

the abdominal region located 
posterior to the stomach. Its 
endocrine part is Islets of 
Langerhans, which secretes 
2 hormones.

(a) Insulin Regulates the conversion of glucose to 
glycogen, i.e., it lowers blood glucose 
level.

(b) Glucagon Regulates the conversion of glycogen 
back to glucose, i.e., it increases blood 
glucose level.

9. Ovaries
 • These are a pair of glands 

p r e s e n t  i n  t h e  l o w e r 
abdominal region in females.

(a) Oestrogen

(b) Progesterone

Plays an important role in ovulation. 
It is responsible for development of 
secondary sexual characteristics in 
females like mammary glands, voice, 
hair pattern, etc.
Helps in the preparation of uterus for 
the reception of fertilised ovum.
Also helps in the maintenance of 
pregnancy.

10. Testes
 • �ese are extra-abdominal 

in position. 
 • �e interstitial or Leydig's 

cells present in testes produce 
the male hormone.

Testosterone Stimulates spermatogenesis, regulates 
t he  growt h ,  de ve lopment  and 
functioning of accessory sex organs 
and controls the secondary sexual 
characteristics in males, such as 
enlargement of penis and scrotum, 
growth of facial and pubic hair and 
enlargement of larynx that causes 
deepening of voice.

 X Feedback mechanism: �e timing and 
amount of  hormones released by various 
glands are controlled by the ‘feedback 
mechanism’ which is in-built in our body. 
For example, if the sugar level in the blood 
rises too much, they are detected by the cells 
of pancreas  which respond by producing 
and secreting more insulin into blood.  
And as the blood sugar falls to a  certain 
level, the secretion of insulin is reduced 
automatically. 

8  Control and coordination in plants: 
Plants coordinate their behaviour against 
environmental changes by using hormones. 
�e hormones in plants coordinate their 

behaviour by a�ecting their growth. And 
the e�ect on growth of the plant can result 
in the movement of its part like shoot (stem) 
or root, etc. �e plants respond to various 
stimuli very slowly by growing. Hence, in 
most of the cases, the response of a plant to a 
stimulus cannot be observed immediately. It 
usually takes a considerable time to observe 
the e�ect of a stimulus on a plant.

 X Plant hormones (or Phytohormones): �e 
plant hormones coordinate the activities 
of the plant by controlling one or the other 
aspect of the growth of the plant. So, they are 
also known as plant growth substances. �e 
growth of a plant can be divided into three 
stages: cell division, cell enlargement and 
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cell di�erentiation (or cell specialisation), 
and these stages have particular locations 
in a plant. �ere are 5 major types of 

phytohormone. �ese phytohormones with 
their functions are discussed in the given 
table:

Table: Plant hormones and their functions

Plant 
hormones

Functions

Auxins �ese promote cell enlargement and cell di�erentiation in plants.
�ese promote stem and fruit growth.
�ese regulate important plant growth movements, i.e., tropisms.
�ese induce parthenocarpy (i.e., the formation of seedless fruits  without fertilisation) 
in number of plants.

Gibberellins �ese promote cell enlargement and cell di�erentiation in plants in the presence 
of auxins.
�ese also promote growth in stems and fruits.
Rossette plants (i.e., plants that show profuse leaf development but reduced internode 
growth) show bolting and �owering when treated with gibberellins.
�ese also induce parthenocarpy in many plants.

Cytokinins �ese promote cell division in plants.
�ese play vital role in the morphogenesis in plants.
�ese help in breaking the dormancy of seeds and buds.
�ese delay the ageing in leaves.
�ese promote the opening of stomata.
�ese also promote fruit growth.

Ethylene It promotes growth and ripening of fruits.
It helps in breaking the dormancy in buds and seeds.
It stimulates the formation of separation layer (abscission zone) in leaves, �owers 
and fruits.
It promotes yellowing and senescence of leaves.

Abscisic 
acid (ABA)

It promotes the dormancy in seeds and buds and thus inhibits growth.
It also promotes the closing of stomata and thus a�ects wilting of leaves.
It also promotes the falling of leaves (abscission) and senescence in leaves.

8  Plant movements : Plants do not show 
locomotion (movement of the entire body). 
However, movements of the individual parts 
or organs of a plant (like shoot, root, leaves, 
etc.) are possible when they are subjected 
to some external stimuli like light, force 
of gravity, chemical substances, water and 

touch, etc. �ese movements of the plant parts  
are usually caused by an unequal growth 
in their two regions by the action of 
plant hormones, under the in�uence of 
the stimulus. When a plant part shows 
movement, it remains attached to the main 
body of the plant.
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Types of plant movements

Movement independent of growth.
Nastic movements

Movements due to growth.
Tropic movements

Nyctinastic movements
�e movements involving the diurnal variations in the position of �owers and leaves of many plants in 
day and night are called nyctinastic or sleep movements. Nyctinastic movements include photonastic 
movements and thermonastic movements.

Photonastic movements
If the diurnal variations in the position of plant 
parts (e.g., �owers and leaves) are caused by the 
light stimulus, such non-directional movements 
are called photonastic movements. Example is 
dandelion �ower.

Seismonastic movements
Such movements occur in response to touch (shock). �ese movements are very quick and are best seen 
in ‘touch-me-not’ plant (Mimosa pudica), also called ‘Chhui-mui’ or ‘Lajwanti’ or ‘sensitive plant’.

Geotropism
Geotropism is the directional movement or orientation of the plant part in response to gravity. If the 
plant part moves in the direction of gravity, it is called as positive geotropism. Alternatively, if the plant 
part moves against the direction of gravity, it is termed as negative geotropism. Example : (i) Roots of 
a plant move downward in the soil in the direction of gravity and thus show positive geotropism. (ii) 
�e stem or shoot of a plant shows movement against the direction of gravity and thus shows negative 
geotropism.

Phototropism
Phototropism is the directional movement or orientation of the plant part in response to light stimulus. 
If the plant part moves towards light, it is called as positive phototropism. Alternatively, if the plant part 
moves away from light, it is called as negative phototropism. Example. (i) Stem or shoot of a growing 
plant moves towards light and thus shows positive phototropism. (ii) Roots of a plant move away from 
light and thus show negative phototropism.

�ermonastic movements
If the diurnal variations in the position of 
plant parts (e.g., �owers and leaves of plants) 
are caused by the change in temperature of the 
surroundings, such non-directional movements 
are called thermonastic movements.

Chemotropism
It is the directional movement or orientation of the plant part in response to chemical stimulus. If the plant 
part moves towards the chemical stimulus, it is called positive chemotropism. On the other hand, if the 
plant part moves away from the chemical stimulus, it is called negative chemotropism. Example: During 
the process of fertilisation, growth of pollen tube towards the ovule in the ovary is an example of positive 
chemotropism. 

Hydrotropism
It is the directional movement or orientation of the plant part in response to water stimulus. If the plant part 
moves towards the water stimulus, it is called as positive hydrotropism. On the other hand, if the plant part 
moves away from the water stimulus, it is called as negative hydrotropism. Example:Bending of roots of the 
plant towards water signi�es positive hydrotropism.

�igmotropism
It is the directional response of plant parts to the touch of an object. It is o�en seen in plants having tendrils. 
Tendrils are positively thigmotropic which means that they grow towards things they happen to touch. 
Examples: Bitter gourd, bottle gourd, grape vine, etc.

Flow chart : Types of plant movement
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7.1  Animals-Nervous System

VSA (1 mark)

1. How is the spinal cord protected in the 
human body? (Delhi 2010)

2. Name two tissues that provide control and 
coordination in multicellular animals.

(Delhi 2009)

SA II (3 marks)

3. What is re�ex action? Describe the steps 
involved in a re�ex action. (Foreign 2009)

LA (5 marks)

4. (a) Draw the structure of a neuron and label 
the following on it :

  nucleus, dendrite, cell body and axon.
 (b) Name the part of neuron :
 (i) Where information is acquired 
 (ii) �rough which information travels as an 

electrical impulse. (AI 2008)

7.2  Coordination in Plants

VSA (1 mark)

5. Name the two types of tropism.
(Foreign 2010)

6. Which one of the following actions on touch 
is an example of chemical control?

 Movement of the touch-sensitive plant
 Movement in human leg (Foreign 2009)

SA I (2 marks)

7. What are ‘nastic’ and ‘curvature’ movements? 
Give one example of each. (Delhi 2009)

SA II (3 marks)

8. Design an experiment to demonstrate that the 
roots bend in the direction of water stimulus.

(Foreign 2010)

9. What is ‘phototropism’? How does it occur in 
plants? Describe an activity to demonstrate 
phototropism.  (AI 2009)

LA (5 marks)

10. (a) What is (i) phototropism and (ii) 
geotropism? With labelled diagrams 
describe an activity to show that light and 
gravity change the direction that plant 
parts grow in.

 (b) Mention the role of each of the following 
plant hormones:

  (i) Auxin    (ii) Abscisic acid
(AI 2008)

7.3  Hormones in Animals

VSA (1 mark)

11. Which endocrine gland secretes the growth 
hormone? (Foreign 2009)

SA I (2 marks)

12. What are hormones? Name the hormone 
secreted by thyroid and state its function.

 (Delhi 2010)

SA II (3 marks)

13. De�ne “hormones”. Name the hormone 
secreted by thyroid. Write its function. 

(Delhi 2008)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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Detailed Solutions

1. In the human body, spinal cord is enclosed 
within bony cage called the vertebral column 
which protects it from injury.
2. In multicellular animals, control and coordina-
tion, takes place through two types of tissues i.e., 
nervous tissue and muscular tissue.
3. Re�ex action is a spontaneous, automatic 
and mechanical response to a stimulus acting on 
a speci�c receptor without the will of the animal. 
In re�ex action, �ne tips (dendrites) of receptors 
(sensory neurons) quickly relay a message (electric 
impulse) via sensory nerves to the spinal cord. �e 
spinal cord then sends information (impulse) via 
motor nerves to e�ectors (muscles or glands) which 
show response. �e path taken by nerve impulses in 
a re�ex action is called as re�ex arc.  
4. (a) :  Diagrammatic representation of a neuron 
is as follows:

Nucleus

Cell body

Axon
Dendrit se

 
(b) (i) Dendrites or dendrons acquires the 
information and sets o� a chemical reaction that 
creates an electrical impulse.
(ii) �e electrical impulse travels from the 
dendrite to cell body and then along the axon to its 
nerve ending. At the end of the axon, the electrical 
impulse sets o� the release of chemicals which 
cross the synapse (gap) and start a similar electrical 
impulse in a dendrite to the next neuron. �is is a 
general scheme how nervous impulse travel in the 
body.
5. �e two types of tropism are phototropism 
and geotropism.
6. Movement of the touch-sensitive plant.
7. Nastic movements are non-directional induced 
variation movements that occur due to turgor 
changes. �ese are induced by external stimuli 
such as light, temperature, touch, etc. For example, 

if we touch the leaves of Mimosa pudica we �nd 
that its leaves immediately fold up and droop. �is 
occurs due to turgor changes in cells of plant.
Curvature movements are directional movements 
that occur in response to external stimuli such 
as light, force of gravity, etc. �is stimuli cause 
di�erential growth in speci�c plant part via action 
of phytohormones. For example, roots of a plant 
grow downward in the soil in the direction of 
gravity showing positive geotropism.
8. �e given experiment demonstrates the response 
of roots in the direction of water stimulus.
Take two glass troughs A and B and �ll each one of 
them two-third with soil. In trough A, plant a tiny 
seedling and water it daily whereas in trough B, plant 
a similar seedling and also place a small ‘clay pot’ 
inside the soil. Do not water the soil (in trough B) but 
put some water in the clay pot and bury it in the soil 
and leave it for a few days.

Moist soil
(A)

Root grows 
straight

Moist soil

(B)

Root grows 
towards water

Dry soil Moist soil

Clay pot

Water

Now, dig up the soil carefully from both the 
troughs without damaging the roots of seedlings.  
Result : �e roots of seedling in trough A will be 
straight because it gets water from all sides as soil 
is watered uniformly. On the other hand, the roots 
of seedling in trough B will be bent towards the 
right side because roots get water oozing out from 
the clay pot which is kept on the right side. 
�is experiment proves that the roots of a plant 
grow towards water i.e., positively hydrotropic.
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9. Phototropism is the directional movement or 
orientation of the plant part in response to light 
stimulus. If the plant part moves towards light, it 
is called positive phototropism. Alternatively, if 
the plant part moves away from light, it is called 
negative phototropism. For example, (i) Stem or 
shoot of a growing plant moves towards light and 
thus shows positive phototropism. (ii) Roots of a 
plant move away from light thus show negative 
phototropism. Phototropic movement in plant 
is caused due to the action of auxin hormone. 
Phototropism can be demonstrated by the 
following activity. 
Take two potted plants and place one plant in the 
open so that it receives the sunlight coming from 
above. On the other hand, place the other plant 
in a room near the window in such a way that it 
receives sunlight from one side, i.e., through the 
window. A�er some days, observe both the plants. 
You will notice that the �rst plant (A) (which was 
kept in the open) has grown up straight towards 
light. However, the second plant (B) (which was 
kept in the room and receiving light from one side) 
has grown by bending towards the light. �us, we 
can conclude from this experiment that the stem 
of plant responds to light by showing growth 
movement towards light (positive phototropism).

Sun

Sun
Light

Plant
grows
up straight
towards
light

A B

Room

Window
LightPlant

bends
towards
light

10. (a) (i) For de�nition of phototroprism and its 
activity refer to answer 9.
(ii) Geotropism is the directional movement or 
orientation of the plant part in response to gravity. 
If the plant part moves in the direction of gravity, 
it is called positive geotropism. Alternatively, if the 
plant part moves against the direction of gravity, 
it is termed as negative geotropism. For example. 
Roots of a plant move downward in the soil (in the 
direction of gravity) showing positive geotropism 
whereas the stem of a plant shows movement 
against the direction of gravity and thus showing 
negative geotropism.

�e given activity demonstrates geotropism:
Take a potted plant growing in a transparent glass 
jar. Keep the potted plant growing in a transparent 
glass jar straight on the ground. Observe that its 
stem is growing upward and its roots are growing 
downward. (Fig. A).
Now place this potted plant horizontally on its 
side on the ground and observe the position of the 
growing stem and the root. Keep the plant in this 
position for a few days.
A�er few days, you will observe that when the 
potted plant is kept horizontally on its side on the 
ground, the growing stem and the growing root 
are parallel to the ground (Fig. B). A�er few days, 
you will �nd that the stem of this plant has bended 
upward away from earth (negative geotropism) 
and the root of the plant has bended  downward 
towards earth, (positive geotropism Fig. C). �is 
experiment con�rms response of plants towards 
gravity (geotropism).

Glass
jar

Root

Potted plant
lying horizontally

on its side
Stem

A B

Stem
bends

upwards
Root bends
downwards

C

(b) (i) Auxin is a phytohormone which is 
basically growth promoter. It plays many important 
roles such as :
(I) Promotes cell enlargement and cell 
di�erentiation in plants.
(II)  �ese induces tropism.
(III) Induces parthenocarpy, i.e., formation of 
seedless fruits without fertilisation, in number of 
plants. 
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(IV) Auxin promotes apical dominance, a 
phenomenon in which presence of apical bud 
does not allow nearby lateral buds to grow. �is 
is because apical bud inhibits the growth of lateral 
buds by releasing auxins. 
(ii) Abscisic acid is a phytohormone which is 
basically growth inhibitor. It is also called stress 
hormone because its production is stimulated 
by drought, water logging and other adverse 
conditions. It performs the following functions:
(I) It promotes dormancy in seeds and buds and 
thus inhibits growth.
(II) It promotes abscision of �ower and fruits.
(III) It promotes falling and senescence in leaves.
(IV) It promotes closing of stomata and thus a�ects 
transpiration and wilting in leaves.  
11. Growth hormone (GH) also called somato-
tropin, is a peptide hormone secreted by anterior 
lobe of the pituitary gland.
12. Hormones are the chemical substances secreted 
by endocrine glands. �ey regulate biological 

processes in living organisms. �yroid gland secrete 
three hormones : thyroxine (T4), tri-iodothyronine 
(T3) and calcitonin.
Both thyroxine and tri-iodothyronine are 
iodinated forms of the amino acid tyrosine. �ese 
two hormones have four functions:
(i) �ey maintain the basal metabolic rate (BMR) 
of the body by regulating the rate of oxidation of 
carbohydrates, fats and proteins and production of 
energy in our body.
(ii) �ey promote growth of body tissues and 
development of mental faculties.
(iii) �ey stimulate tissue di�erentiation therefore, 
they a�ect metamorphosis of a tadpole into an 
adult frog.
(iv) As they increase heat production, thus they  
maintain body temperature. 
Calcitonin regulates the concentration of calcium 
and phosphorus in the blood.

13. Refer to answer 12.
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8.1 Do Organisms Create Exact  Copies of 
Themselves?

8	 Maximum weightage is of Sexual Reproduction.

8  Maximum VSA type questions were asked from 
Modes of Reproduction Used by Single Organisms 
and Sexual Reproduction.

8  Maximum SA I type questions were asked 
from Modes of Reproduction Used by Single 
Organisms and Sexual Reproduction.

8	 Maximum SA II and LA type questions were 
asked from Sexual Reproduction.

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

8.2 Modes of Reproduction Used by Single 
Organisms

8.3 Sexual Reproduction

QUICK RECAP

Chapter

8

8  Reproduction is the production of new 
organisms from the existing organism of a 
species that ensures continuity of population 
of that species.

 Types of reproduction : Living organisms 
reproduce by two ways-asexual reproduction 
and sexual reproduction.

How do Organisms 
Reproduce?
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 Asexual reproduction : It involves the 
production of an o�spring from a single 
parent without the fusion of gametes.

  Basic features of asexual reproduction :
– Only one organism is involved; di�erent sexes 

are not involved.

– All the cell divisions during this type of 
reproduction are either mitotic or amitotic.

– New individuals produced are genetically 
identical to the parents.

– It is a rapid mode of multiplication.
– No gametes are formed and hence no 

fertilisation takes place.

Asexual reproduction

A fully grown parent (unicellular organism) 
divides into two or more daughter cells.

Propagation by roots, e.g., Dalbergia, Dahlia, 
sweet potato, etc.

Propagation by stems:

Propagation by buds on leaves, e.g., Bryophyllum, 
Begonia, etc.

Rhizome – Banana, ginger
Bulb – Onion, garlic
Tuber – Potato, artichoke
Runner – Oxalis, Cyanodon
Corm – Colocasia

Production of large number of plants by cell 
or tissue culture technique, e.g., commercial 
production of orchids, carnation, Chrysanthemum, 
etc.

Fission

Micropropagation/ Tissue culture

Binary
Division of parent body 
into two equal and 
identical daughter cells. 
Occurs under favourable 
conditions. E.g., Amoeba, 
Paramecium, etc.

Multiple

Many individuals are 
formed from a single 
parent. Occurs under 
unfavourable conditions. 
E.g., Amoeba, Plasmodium, 
Monocystis, etc.

Parent body breaks into two or more 
fragments and each fragment develops into 
a new organism, e.g., sponges, sea anemones, 
star�sh, etc.

Fragmentation

Formation of whole organism from a small 
body fragment or repair of the damaged cells, 
tissues or replacement of damaged parts of 
body. E.g., Hydra, Planaria, lizard, etc.

Regeneration

Formation of new individual from small 
outgrowth called bud, on the parent body, 
e.g., Hydra, yeast, etc.

Budding

Formation of new plant from the parts like 
stem, root and leaves of an existing plant.

Cutting of small pieces of stem, root or leaf 
having a bud to grow new plant when put in 
soil, e.g., rose, sugarcane, etc.

Cutting 

A branch of plant is lowered and burried into 
soil to induce adventitious root formation 
and then cut from parent plant, e.g., jasmine, 
Hibiscus, etc.

Layering

Method of obtaining superior quality plant 
from two di�erent plants by taking root 
system of one plant (stock) and shoot system 
of another plant (scion), e.g., mango, apple, 
rubber, etc.

Gra�ing

Spore is microscopic unicellular reproductive 
structure that germinates to produce new 
individuals a�er detaching from the parent body, 
e.g., Rhizopus, Penicillium.

Spore formation

Vegetative propagation

Natural methods Arti�cial methods

Flow chart: Types of asexual reproduction
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 Sexual Reproduction : It may be de�ned as 
the production of o�spring (new individuals) 
by the fusion of two gametes (usually one 
from male parent and the other from female 
parent) to form a diploid zygote which 
develops into a mature organism.

– Advantages of sexual reproduction over 
asexual reproduction are : (i) Fusion of 
male and female gametes coming from male 
and female organisms. Since the fusing 
gametes come from two di�erent and sexually 
distinct individuals, the offsprings exhibit 
diversity of characters, and (ii) Meiosis during 
gametogenesis provides opportunities for new 
combination of genes. It plays a prominent 
role in the origin of new species and leads to 
variation required for evolution.

 Sexual reproduction in �owering plants : �e 
reproductive part of angiosperms is called 
�ower.

– Sepals are green while petals are coloured. �ey 
form the non-essential parts of �ower.

– Stamens and carpels are the essential 
reproductive parts of the �ower.

– Stamen (androecium) is the male reproductive 
part of the plant made up of �lament and 
anther. Anther produces the pollen grains that 
contain male gametes.

– Carpel (gynoecium) is the female reproductive 
part made up of stigma, style and ovary. 
Stigma is responsible for receiving pollen 
during pollination. Style is the middle part 
of carpel. It is an elongated tubular structure 
which connects stigma with ovary. �e basal 
swollen part of carpel is ovary. Each ovule has 
an embryo sac that bears a haploid egg (female 
gamete). 

– �e process of transfer of pollen grains from 
the anther of a �ower to the stigma of the 
same �ower or another �ower is known as 
pollination. It is of two types - self pollination 
that takes place in same �ower (bisexual)or 
between two �owers of the same plant and 
cross pollination which takes place between 
two �owers of di�erent plants of same species. 
Insects (entomophily), wind (anemophily), 
water (hydrophily), birds (ornithophily), etc., 
are the various pollinating agents.

 A�er pollination, pollen grain on the 
stigma germinates and grows a pollen tube 
downwards through style to the ovary. Two 
non-motile male gametes are formed inside 
the tube during its growth through the style.

 A�er reaching the ovary, pollen tube enters 
the ovule through the micropyle. �e tip of 
the tube �nally pierces the micropylar end of 
the embryo sac and ruptures releasing two 
male gametes into the embryo sac. During 
the act of fertilisation, one male gamete fuses 
with the egg to form the  diploid zygote. �e 
process is called syngamy (or generative 
fertilisation). �e diploid zygote �nally 
develops into an embryo. �e other male 
gamete fuses with the two polar nuclei to 
form the triploid (3n) primary endosperm 
nucleus. �e process is called triple fusion 
(or vegetative fertilisation). �is mechanism 
involving two acts of fertilisation in an 
embryo sac is called double fertilisation.

 �e ovary of �ower develops into a fruit. Ovule 
gets converted into a seed on maturation.

 Seeds germinate under suitable conditions 
such as optimum moisture, air and warmth, 
etc., into a seedling and eventually into a new 
plant.

 Sexual reproduction in human beings : 
Human beings are unisexual and there is a 
distinct sexual dimorphism. �e reproductive 
systems of males and females consist of many 
organs which are distinguishable into primary 
and secondary sex organs. �e primary sex 
organs are gonads, which produce gametes  
(or sex cells) and secrete sex hormones. �e 
secondary sex organs include the genital 
ducts and glands which help in transportation 
of gametes and reproductive process.

– The period of sexual maturity during 
adolescence when reproductive organs become 
functional is called puberty. 

– Puberty is characterised by :
– Development of secondary sex organs and 

secondary sex characters in both male and 
female.
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 In males : 
– Enlargement of penis and scrotum.
– Broadening of the shoulders and increased 

muscle development.
– Enlargement of larynx and thickening of vocal 

cords producing deepening of the voice.
– Growth of pubic hair and extra hair on the face, 

in the armpits and on the chest.

– In female :
– Growth of breasts and external genitalia 

(vulva).
– Growth of pubic hair and extra hair in armpits.
– Hair on beard, moustache and chest are 

lacking.
– Broadening of pelvis.
– Initiation of menstruation and ovulation.

Male reproductive system

Testes
• One pair, present outside the abdominal cavity within scrotal sacs which keep the testicular 

temperature 2° - 3° C lower than that of normal body temperature. It is the site of production 
of male gametes called sperms and also secretes a hormone called testosterone.

Penis
• Long, thick muscular organ having erectile tissues. Tip of penis is called glans penis (so� and 

highly sensitive), covered by foreskin.
• It is a copulatory organ which transfers semen into vagina of female sexual intercourse.

Urethra
• Common pathway for the �ow of urine and semen, arises from the urinary bladder and is joined 

by ejaculatory duct. Runs through the penis and opens outside through male genital pore. 

Vas deferens
• Long, tubular structure present in pair that carries sperms to the seminal vesicles that 

temporarily store sperm. Vas deferens along with seminal vesicle opens into ejaculatory duct 
which leads to urethra.

• Seminal vesicles : One pair, sac like, present between rectum and urinary bladder and secrete 
mucus and alkaline watery �uid that contains fructose (source of energy for sperms) which 
helps in the movement of sperms.

• Prostate gland : Single, large, surrounds urethra, secretes milky �uid into urethra that helps 
sperms to swim.

• Bulbourethral or Cowper’s glands : One pair, very small, present at both sides of urethra, 
secrete mucus to lubricate the end of penis and secrete alkaline �uid that neutralises the acids 
from the urine. 

Accessory reproductive glands 

Flow chart : Male reproductive system
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8  Menstrual cycle : Sexual cycle begins in a 
female when she attains puberty. It occurs 
under the control of sex hormones and 
repeats every 28 days. It is marked by bleeding 
or menstrual �ow. A single egg is released 
from either of the two ovaries and the inner 
wall of uterus, endometrium, becomes ready 
to receive it a�er fertilisation. If the ovum gets 
fertilised by the sperm, a zygote is formed and 
an embryo starts developing. Till the birth of 
the child, neither any egg is released from 
ovary nor menstruation takes place.

  In the absence of fertilisation, the egg 
is expelled through vagina along with 
the bleeding caused by the breaking of 

endometrium. �is is called menstruation. 
Menstruation usually occurs 14 days a�er 
ovulation and lasts for 3-5 days. A�er 
menstruation is over, the endometrium gets 
repaired and uterus once again becomes 
ready to receive the next embryo. 

 �e �rst menstruation in a female’s life is 
called menarche. �e sexual cycle in a woman 
continues upto the age of 45 to 55 years. �e 
ovaries do not release any further egg a�er 
that and this stage is called menopause. 

8  Fertilisation : Fertilisation is internal in 
human beings. The sperms produced in 
testes of male are transferred into the vagina 
of female during the intercourse. �e ovum 

Female reproductive system

Ovaries

• Paired, almond shaped, present in the lower abdominal cavity near kidneys, connected by 
ligament to the uterus.

• �ey are primary sex organs and perform two functions – production of female gametes (eggs 
or ova) and secretion of female sex hormones (estrogen and progesterone). A mature ovary 
contains a large number of ova in di�erent stages of development.

• �e formation of ova begins in female fetus before birth. At birth, each ovary contains about 
2-3 lakhs immature ova.

• One mature ovum is released from either of the ovary (ovulation) at the interval of every 28 
days during reproductive phase of a woman.

Vagina
• About 7-10 cm long tube where penis discharges sperms.
• Vagina acts as the passage for menstrual �ow and also acts as birth canal during parturition 

(child birth). 

Fallopian tubes (Oviducts)
• Paired tubes originating from uterus, on either side, extend upto the ovary of their respective 

sides.
• Its terminal part is funnel-shaped with �nger-like projections called �mbriae lying near ovary. 

Fimbriae direct the ovum released from ovary into the Fallopian tube.

Uterus
• Single, inverted pear-shaped, highly muscular, hollow structure present in the pelvic cavity, 

lying between urinary bladder and rectum.
• Development of fetus occurs inside it, hence called womb. �e narrower lower part of uterus 

is called cervix, which leads into vagina.

Flow chart : Female reproductive systemos
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released from ovary during ovulation is 
swept into the adjacent Fallopian tube where 
fertilisation takes place. Only one sperm 
can enter into the ovum. Fusion of nucleus 
of sperm and nucleus of ovum marks the 
completion of fertilisation. It results in the 
formation of single-celled zygote. 

8  Post fertilisation changes : �e zygote then 
undergoes repeated mitotic divisions to form 
a blastula on the 7th day that descends into 
uterus and gets implanted.

 Specialised tissues of fetus and uterine wall of 
the mother form a structure called placenta. It 
is a mechanical and physiological connection 
between an embryo and uterine wall of the 
mother through which nutrients and other 
useful substances enter fetus from mother’s 
blood and waste products are expelled into 
mother’s blood. 

 �e complete development of fetus, from 
the initial stage of conception till the birth 
of the young one, is called gestation. It is 
completed in about 280 days or 40 weeks 
from the �rst day of the last menstruation. 
Gestation is followed by parturition (birth 
of child). Parturition is the expulsion of 
fully formed young one from the mother’s 
uterus a�er the gestation period is over. It 
starts with contraction of uterine wall under 
the in�uence of oxytocin hormone. Relaxin 
hormone from the ovary widens the pelvis 
and vagina for child birth.

8  Reproductive health : Reproductive 
health is a total well-being in all aspects of 
reproduction, i.e., physical, emotional, social 
and behavioural.

 Some of its problems and strategies are : 
– Increasing population and methods to check 

it 
– Knowledge of reproductive organs, sex 

education and sexually transmitted diseases 
(STDs)

– Awareness about birth control devices 
– Care of mother and child 
– Prevention of sex abuse and sex-related crimes.

8  Population control : Continuous increase 
in population may cause scarcity of food, 
other natural resources, proper housing 
and medical care, etc. Frequent pregnancies 
also deteriorate mother’s health therefore, 
regulation of conception is required. 
Preventive measures to avoid the pregnancy 
are called contraception. Some of the 
contraceptive methods are : 

– Barrier method : Physical devices that 
prevent the entry of sperms into vagina during 
copulation. �ey also protect individuals from 
STDs.
(a)  Condoms or Nirodh – �in rubber tube 

worn over the penis.
(b)  Femidom – �in rubber tube that �ts 

inside vagina.
(c)  Diaphragm or Cervical cap – Rubber 

cover that �ts over the cervix in vagina.
– Chemical methods : Spermicide creams and 

jellies are applied in vagina to immobilise or 
kill the sperms. Oral contraceptive pills contain 
hormones like estrogen and progesterone that 
prevent ovulation. 

– Intrauterine contraceptive devices (IUCDs) 
: These are contraceptive devices made of 
copper, plastic or stainless steel. �ese include 
Copper-T(CuT), Lippes loop, etc. A CuT is 
inserted into uterus by a doctor or a skilled 
nurse. �ey prevent implantation in uterus.

– Natural methods : These include rhythm 
method (avoid copulation around the time of 
ovulation) and  coitus interruptus (withdrawal 
of penis before ejaculation).

– Surgical methods (Sterilisation) :
(a)  Vasectomy : Procedure done on males 

involving removal of a small portion of 
the vas deferens and ligation of two cut 
ends with threads to prevent the sperms 
from coming out.

(b)  Tubectomy : Procedure done on females 
involving removal of a small portion of 
the Fallopian tubes and ligation of cut 
ends with threads to prevent the egg 
(ovum) to enter the uterus.
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 Female to male ratio is declining due to sex 
determination done by amniocentesis or 
radio imaging techniques that are legally 
banned by government.

 Abortion is the medical termination of 
pregnancy (MTP) before the fetus becomes 
viable. It is suggested by doctor incase of 
complicated pregnancies which are dangerous 
for the mother or fetus or both. However, this 
method is widely misused by people who do 
not want a female child.

8  Sexually Transmitted Diseases : �ese are 
infectious (communicable) diseases caused 
by bacteria, protozoa and viruses which 
spread from an infected person to a healthy 
person by sexual contact. Human beings 
su�er from over 30 di�erent kinds of sexually 
transmitted diseases (STDs). �e common 
STDs are:

 Gonorrhoea is caused by a bacterium 
Neisseria gonorrhoeae. Infection results in 
in�ammation of the mucous membrane of 
the urinogenital tract, rectum, throat and eye. 
�e victim feels burning sensation and pain 
during urination. It spreads by sexual contact 
and through infected clothes. Penicillin and 
ampicillin are used for its cure.

 Syphilis is caused by bacterium, Treponema 
pallidum which a�ects the mucous 
membrane of genital, rectal and oral regions 
and causes lesions. Infection occurs by 
sexual intercourse, and occasionally by 
kissing or close body contact. Antibiotics 
such as penicillin and tetracycline are used 
to cure it.

 AIDS (Acquired Immuno-De�ciency 
Syndrome) : �e disease AIDS is caused by 
HIV virus. It is a fast spreading incurable 
disease which weakens the body’s immune 
system. It spreads by unprotected sex, use of 
contaminated needles, transfusion of infected 
blood, etc. Few drugs like zidovudine or 
azidothymidine are used to prolong patients 
life.

8  Healthy Pregnancy : Malnutrition and stress 
during pregnancy are the major causes of ill 
health of pregnant women. �erefore it is  
advisable that cigarette, LSD, marijuana and 
alcohol should be avoided by the expecting 
mothers as they cause harmful e�ects on the 
fetus including mental retardation. Proper 
spacing between subsequent pregnancies 
should also be maintained for mothers to 
regain their health.
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8.1  Do Organisms Create Exact 
Copies of Themselves?

VSA (1 mark)

1. Newly formed DNA copies may not be 
identical at times. Give one reason. (AI 2017)

2. When a cell reproduces, what happens to its 
DNA? (AI 2017)

3. What is DNA ? (Delhi 2016, Foreign 2015)
4. Name the life process of an organism that 

helps in the growth of its population.
 (AI 2015)
5. Why is DNA copying an essential part of the 

process of reproduction? (AI 2009)

SA II (3 marks)

6.  Reproduction is one of the most important 
characteristic of living beings. Give three 
reasons in support of the statement.

(AI 2017)
7. De�ne reproduction. How does it helps 

in providing stability to the population of 
species? (AI 2016)

8. What is DNA copying? State its importance.
(Delhi 2015)

9. What is the e�ect of DNA copying, which is 
not perfectly accurate, on the reproduction 
process? How does the amount of DNA 
remain constant through each new generation 
is a combination of DNA copies of two 
individuals? (AI 2014)

10. Write the full form of DNA. Name the part of 
the cell where it is located. Explain its role in 
the process of reproduction of the cell.

(Delhi 2010)

8.2  Modes of Reproduction Used 
by Single Organisms

VSA (1 mark)

11. Name the method by which Spirogyra 
reproduces under favourable conditions. Is 
this method sexual or asexual. (Delhi 2017)

12. How does Plasmodium reproduce. Is this 
method sexual or asexual? (Delhi 2017)

13. Name the part of Bryophyllum where the buds 
are produced for vegetative propagation.

(Delhi 2016)
14. What happens when a Planaria gets cut into 

two pieces? (Delhi 2016)
15. What happens when a mature Spirogyra 

�lament attains considerable length?
(AI 2016)

16. Name the method by which Hydra 
reproduces. Is this method sexual or asexual ?

(Foreign 2016)
17. Name two simple organisms having the 

ability of regeneration. (AI 2015)
18. Name the causative agent of the disease ‘‘Kala-

azar’’ and its mode of asexual reproduction.
(Foreign 2015)

SA I (2 marks)

19. Write two di�erences between binary �ssion 
and multiple �ssion in a tabular form.

(Delhi 2015)
20. List four modes of asexual reproduction other 

than �ssion in the living organisms.
(Delhi 2014)

21. List four advantages of vegetative propagation.
(Delhi 2014)

22. List four modes of asexual reproduction.
(Delhi 2014)

23. Draw labelled diagrams to illustrate budding 
in Hydra. (AI 2014)

24. How do Plasmodium and Leishmania 
reproduce? Write one di�erence in their 
mode of reproduction. (Foreign 2014)

25. De�ne multiple �ssion. Give its one example.
(Foreign 2014)

26. List two advantages of vegetative reproduction 
practised in case of an orange plant.

(Delhi 2012)
27. Name an organism which reproduces by spore 

formation. List three conditions favourable 
for spores to germinate and grow. (AI 2012)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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28. List two advantages of practising vegetative 
propagation in plants. Select two plants raised 
by this method from the list given below :

 Banana, Gram, Pea, Rose, Tomato, Wheat
(Foreign 2012)

29. Write any two di�erences between binary 
�ssion and multiple �ssion in a tabular form 
as observed in cells of organisms.

(Delhi 2011)
30. List any four reasons for vegetative 

propagation being practised in the growth of 
some type of plants. (AI 2011)

31. What is vegetative propagation? Write two of 
its advantages. (Foreign 2011)

32. With the help of diagrams show the di�erent 
stages of binary �ssion in Amoeba.

(Delhi 2010)

SA II (3 marks)

33. What happens when 
 (a) accidently, Planaria gets cut into many 

pieces
 (b) Bryophyllum leaf falls on the wet soil
 (c) on maturation sporangia of Rhizopus 

bursts? (Delhi 2017)
34. Describe reproduction by spores in Rhizopus.

(AI 2017)
35. What is vegetative propagation? State two 

advantages and two disadvantages of this 
method. (AI 2017)

36. What is multiple �ssion? How does it occur 
in an organism? Explain brie�y. Name 
one organism which exhibits this type of 
reproduction. 

(Delhi 2016)
37. Explain the term “regeneration” as used 

in relation to reproduction of organisms. 
Describe brie�y how regeneration is carried 
out in multicellular organisms like Hydra.

(AI 2016)
38. In the context of reproduction of species 

state the main di�erence between �ssion 
and fragmentation. Also give one example of 
each. (AI 2016)

39. What happens when
 (a)  Planaria gets cut into two pieces
 (b) a mature Spirogyra �lament attains 

considerable length 
 (c)  on maturation sporangia burst? 

(Foreign 2016)
40. What is vegetative propagation? List with brief 

explanation three advantages of practising 
this process for growing some types of plants. 
Select two plants from the following which 
are grown by this process :

 Banana, Wheat, Mustard, Jasmine, Gram
(Foreign 2016)

41. Explain budding in Hydra with the help of 
labelled diagrams only. (Delhi 2015)

42. (a) Name the following:
 (i) �read like non-reproductive structures 

present in Rhizopus.
 (ii) ‘Blobs’ that develop at the tips of the non-

reproductive threads in Rhizopus.
 (b) Explain how these structures protect 

themselves and what is the function of 
the structures released from the ‘blobs’ in 
Rhizopus. (Delhi 2015)

43. Explain any three advantages of vegetative 
propagation. (Foreign 2015)

44. Explain the process of regeneration in 
Planaria. How is this process di�erent from 
reproduction? 

(Foreign 2015, AI 2014)
45. On cutting the body of an organism into 

many pieces, it was observed that many of 
these pieces developed as new individuals. 
Name the process and list two organisms in 
which this process may be observed. Draw a 
schematic diagram to illustrate the changes 
that are likely to be observed during the 
development of new individuals in any one of 
the organisms named. (Delhi 2014)

46. Draw diagrams to explain the regeneration 
that takes place in each of the body parts 
of Planaria when its body is cut into three 
pieces. Name any other organism in which a 
similar process can be observed.

(Delhi 2014)
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47. List any two modes of asexual reproduction in 
animals. Under which mode of reproduction 
is vegetative propagation placed and why? List 
two advantages of vegetative propagation.

(AI 2014)
48. What is vegetative propagation? List its two 

advantages. Select two plants raised by this 
method from the list given below:

 Wheat, Tomato, Rose, Pea, Gram, Corn, Banana
(Foreign 2014)

LA (5 marks)

49. (a) What is fragmentation in organisms? 
Name a multicellular organism which 
reproduces by this method.

 (b) What is regeneration in organism? 
Describe regeneration in Planaria with 
the help of a suitable diagram.

(Delhi 2011)
50. With the help of suitable diagrams, explain 

the various steps of budding in Hydra.
(AI 2011)

51. What is binary �ssion in organisms? With the 
help of suitable diagrams, describe the mode 
of reproduction in Amoeba. 

(AI 2011)
52. (a) What is spore formation?
 (b) Draw a diagram showing spore formation 

in Rhizopus.
 (c) List two advantages for organisms to 

reproduce themselves through spores.
(Foreign 2011)

8.3  Sexual Reproduction

VSA (1 mark)

53. What are all organisms called which bear 
both the sex organs in the same individual. 
Give one example of such organism. 

(AI 2016)
54. List two functions of  ovary of human female 

reproductive system. (AI 2016)
55. List two unisexual �owers. (Foreign 2016)
56. Why is ferilisation not possible without 

pollination? (Foreign 2016)

57. Name the parts of a bisexual �ower that are 
not directly involved in reproduction.

(Foreign 2015)
58. No two individuals are absolutely alike in a 

population. Why? (Delhi 2014)
59. Identify and write the male reproductive 

parts from the list of di�erent parts of a �ower 
given below:

 Stigma, Sepal, Anther, Petal, Ovule, Filament
(Delhi 2013C)

60. Name the largest cell present in human body.
(Delhi 2008)

SA I (2 marks)

61. What is the main di�erence between sperms 
and eggs of humans? Write the importance of 
this di�erence. (AI 2014)

62. “�e chromosomal number of the sexually 
producing parents and their o�spring is the 
same”. Justify this statement. (AI 2014)

63. List two preparations shown every month 
by the uterus in anticipation of pregnancy in 
humans. (Foreign 2014)

64. State one genetically di�erent feature between 
sperms and eggs of humans. What is its 
consequence? (Delhi 2012)

65. State the role of placenta in the development 
of embryo. (AI 2012)

66. List the parts of human male reproductive 
system which contribute �uid to the semen. 
State two advantages semen o�ers to the 
sperms. (Foreign 2012)

67. Explain giving one example of each, the 
unisexual and the bisexual �owers.

(Delhi 2011)
68. Describe the role of Fallopian tubes in the 

female reproductive system. (AI 2011)
69. Explain the terms:
 (i) Implantation of zygote
 (ii) Placenta   (Foreign 2011)
70. Describe the role of the following in human 

beings.
 (i) Seminal vesicles
 (ii) Prostate gland  (AI 2009)
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71. Draw a diagram of the longitudinal section 
of a �ower and label on it (i) stigma and (ii) 
ovary. (Foreign 2009)

72. List any two di�erences between pollination 
and fertilisation. (Delhi 2008)

73. Name one sexually transmitted disease each 
caused due to bacterial infection and viral 
infection. How can these be prevented?

(AI 2008)
74. (a) In the human body what is the role of (i) 

seminal vesicles and (ii) prostate gland?
 (b) List two functions performed by testes in 

human beings. (AI 2008)

SA II (3 marks)

75. State the basic requirement for sexual 
reproduction. Write the importance of such 
reproductions in nature. (Delhi 2017)

76. State the changes that take place in the uterus 
when :

 (a) Implantation of embryo has occurred.
 (b) Female gamete/egg is not fertilised.

(Delhi 2017)
77. List any two steps involved in sexual 

reproduction and write its two advantage.
(Delhi 2017)

78. List three techniques that have been 
developed to prevent pregnancy. Which one 
of these techniques is not meant for males? 
How does the use of these techniques have a 
direct impact on the health and prosperity of 
a family? (AI 2017)

79. How do organisms, whether reproduced 
asexually or sexually maintain a constant 
chromosome number through several 
generations? Explain with the help of suitable 
example. (Delhi 2016)

80. Name the parts A, B and C shown in the following 
diagram and state one function of each.

  

A
B

C

 (Delhi 2016)

81. Suggest three contraceptive methods to 
control the size of human population which 
is essential for the health and prosperity of a 
country. State the basic principle involved in 
each. (Delhi 2016)

82. What are the functions of testis in the human 
male reproductive system? Why are these 
located outside the abdominal cavity? Who 
is responsible for bringing about changes 
in appearance seen in boys at the time of 
puberty?  (Delhi 2016)

83. What is meant by pollination? Name and 
di�erentiate between the two modes of 
pollination in �owering plants.

(Delhi 2016)
84. (a) List two reasons for the appearance of 

variations among the progeny formed by 
sexual reproduction.

 (b)

  

A
B

C

D

 (i) Name the part marked A in the diagram.
 (ii) How does A reaches part B?
 (iii) State the importance of the part C.
 (iv) What happens to the part marked D a�er 

fertilisation is over? (AI 2016)
85. What is pollination? List its two types and 

write a distinguishing feature between the 
two. (Foreign 2016)

86. What is sexual reproduction? List its four 
signi�cances. (Foreign 2016)

87. Name the reproductive parts of an 
angiosperm. Where are these parts located? 
Explain in brief the structure of its female 
reproductive parts. (Foreign 2016)
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88. (a) Mention the role of the following organs 
of human male reproductive system.

 (i) Testis   (ii) Scrotum   (iii) Vas deferens
 (iv) Prostate gland
 (b) What are the two roles of testosterone?

(Foreign 2016)
89. List any four methods of contraception used 

by humans. How does their use have a direct 
e�ect on the health and prosperity of a family.

(Delhi 2015, 2014)
90. What are sexually transmitted diseases? List 

two examples each of diseases caused due to  
(i) bacterial infection and (ii) viral infection. 
Which device or devices may be used to 
prevent the spread of such diseases?

(Delhi 2015)
91. List six speci�c characteristics of sexual 

reproduction. (AI 2015)
92. List four points of signi�cance of reproductive 

health in a society.  Name any two areas related 
to reproductive health which have improved 
over the past 50 years in our country.

(AI 2015)
93. Draw longitudinal section of a bisexual �ower 

and label the following parts on it.
 (a) Anther (b) Ovary
 (c) Stigma (d) Style

(Foreign 2015)
94. What is placenta? Explain its function in 

humans. (Foreign 2015, AI 2014)
95. Write one main di�erence between asexual 

and sexual mode of reproduction. Which 
species is likely to have comparatively better 
chances of survival - the one reproducing 
asexually or the one reproducing sexually? 
Justify your answer. 

(Foreign 2015, AI 2014)
96. Why is DNA copying an essential part of 

the process of reproduction? What are the 
advantages of sexual reproduction over 
asexual reproduction? (Foreign 2015)

97. Draw a diagram of the longitudinal section of 
a �ower exhibiting germination of pollen on 
stigma and label (i) ovary, (ii) male germ-cell, 
(iii) female germ-cell and (iv) ovule on it.

(Foreign 2015)

98. Write names of those parts of a �ower which 
serve the same function as the following do in 
the animals

 (i)  testis 
 (ii)  sperm 
 (iii) ovary  
 (iv)  egg. (Delhi 2014)
99. List four methods of contraception used by 

humans.
 Justify the following statement.
 “�e use of contraceptive methods has a 

direct e�ect on the health and prosperity of a 
family.” (AI 2014)

100. Describe in brief the function of the various 
parts of the female reproductive part of a 
bisexual �ower. (Foreign 2014)

101. On the notice board of ultrasound clinics 
it is generally stated. “Here prenatal sex 
determination and disclosure of sex (boy or 
girl before birth) of fetus is not done. It is 
prohibited and punishable under law.”

 (a) List two advantages of imposing ban on 
prenatal sex determination.

 (b) What can students do to educate the 
society about the following?

 (i) �e ill-e�ects of indiscriminate female 
feticide.

 (ii) Adopting small family norms.
(Foreign 2014)

102. Name the two reproductive parts of a 
bisexual �ower which contain the germ cells. 
State the location and function of its female 
reproductive part. 

(Foreign 2014)
103. Write two examples each of sexually 

transmitted diseases causes by (i) virus, (ii) 
bacteria. Explain how the transmission of 
such diseases be prevented? 

(Delhi 2013)
104. Explain the meaning of sexually transmitted 

diseases (STDs). Give two examples of STDs 
each, caused due to (i) bacterial infection 
and (ii) viral infection. State in brief how the 
spread of such diseases may be prevented.

(Delhi 2012)
105. List and explain in brief three methods of 

contraception. (AI 2012)

os
bi

nc
bs

e.c
om



124  CBSE Champion Science Class 10

106. What is AIDS? Which microbe is responsible 
for AIDS infection? State one mode of 
transmission of this disease. Explain in 
brief one measure for prevention of AIDS. 
 (Foreign 2012)

107. (a) List two sexually transmitted diseases in 
each of the following cases:

  (i) Bacterial infections
  (ii) Viral infections
 (b) How may the spread of such diseases be 

prevented?  (Delhi 2011)
108. What does HIV stands for? Is AIDS an 

infectious disease? List any four modes of 
spreading AIDS. (AI 2011)

109. Expand AIDS. List any four methods of 
prevention (control) of AIDS. 

(Foreign 2011)
110. (a) Explain the terms:
 (i) Implantation (ii) Placenta
 (b) What is the average duration of human 

pregnancy? (Delhi 2009)

LA (5 marks)

111. (a)  Name the organ that produces sperms 
as well as secretes a hormone in human 
males. Name the hormone it secretes and 
write its functions.

 (b)  Name the part of the human female 
reproductive system where fertilisation 
occurs.

 (c)  Explain how the developing embryo gets 
nourishment inside the mother’s body.

(Delhi 2017)
112. (a)  Write the functions of each of the 

following parts in a human female 
reproductive system.

 (i) Ovary
 (ii) Uterus
 (iii) Fallopian tube
 (b) Write the structure and functions of 

placenta in a human female (AI 2017)
113. (a)  Write the functions of the following parts 

in human female reproductive system :
 (i)  Ovary
 (ii)  Oviduct
 (iii) Uterus

 (b) Describe the structure and function of 
placenta. (Delhi 2016)

114. What is placenta? Describe its structure. State 
its functions in case of a pregnant human 
female. (AI 2016)

115. (a)  State in brief the functions of the 
following organs in the human female 
reproductive system.

  Ovary, Fallopian tube, Uterus
 (b) What is menstruation? Why does it 

occur? (Foreign 2016)
116. Write the functions of the following in human 

female reproductive system.
 Ovary, oviduct, uterus
 How does the embryo get nourishment inside 

the mother’s body? Explain in brief.
(Delhi 2015)

117. (a)  Name the human male reproductive 
organ that produce sperms and also 
secretes a hormone. Write the functions 
of the secreted hormone.

 (b) Name the parts of the human female 
reproductive system where

 (i)  fertilisation takes place
 (ii)  implantation of the fertilised egg occurs.
 Explain how the embryo gets nourishment 

inside the mother’s body. (AI 2015)
118. (a) Identify A, B, C and D in the given 

diagram and write their names.

 
 (b) What is pollination? Explain its signi-

�cance.
 (c) Explain the process of fertilisation in 

�owers. Name the parts of the �ower that 
develop a�er fertilisation into

 (i) seed, (ii) fruit.
(Foreign 2015)
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 (b) What is pollination? State its signi�cance
 (c) How does fertilisation occur in �owers? 

Name the parts of the �ower that 
develop into (i) seed, and (ii) fruit a�er 
fertilisation. (AI 2014)

124. List in tabular form the two di�erences 
between asexual and sexual mode of 
reproduction. Name and explain with the 
help of labelled diagram the process by which 
Hydra reproduces asexually. 

(Foreign 2014, Delhi 2013C)
125. (a) Name the human male reproductive 

organ that produces sperms and also 
secretes hormones. Write the functions 
of the hormone secreted.

 (b) Name the parts of the human female 
reproductive system where (i) fertilisation 
and (ii) implantation occur respectively. 
Explain how the embryo gets nutrition 
inside the mother’s body. 
 (Foreign 2014)

126. (a) List three distinguishing features between 
sexual and asexual types of reproduction.

 (b) Explain why variations are observed in 
the o�springs of sexually reproducing 
organisms? (Delhi 2013)

127.  (a)  Identify A, B and C in the given diagram 
and write their functions.

A

B

C

 (b) Mention the role of gamete and zygote in 
sexually reproducing organisms.

(Delhi 2013)
128. (a) Give an example of a bisexual �ower.
 (b) Draw a longitudinal section of a pistil 

showing the germination of pollen 
grains. Label the following parts:

 (i) Stigma (ii) Male germ cell
 (iii) Female germ cell (iv) Ovary
 (v) Style (vi) Pollen tube

119. (a) Give one example each of unisexual and 
bisexual �ower.

 (b) Mention the changes a �ower undergoes 
a�er fertilisation.

 (c) How does the amount of DNA remain 
constant though each new generation 
is a combination of DNA copies of two 
individuals. (Delhi 2014)

120. (a) Write the name of the human male 
reproductive organ that produces sperms 
and secretes a hormone. Name the 
hormone secreted and state its function?

 (b) Write the site of fertilisation and the part 
where the zygote gets implanted in the 
human female.

 (c) State, in brief, how an embryo gets its 
nourishment inside the mother’s body.

(Delhi 2014)
121. (a) Name the respective part of human 

female reproductive system :
 (i) that produces egg
 (ii) where fusion of egg and sperm takes 

place, and
 (iii) where zygote gets implanted.
 (b) Describe in brief what happens to the 

zygote a�er it gets implanted.
(Delhi 2014)

122. (a) Draw a sectional view of human female 
reproductive system and label that part 
where

 (i) eggs develop
 (ii) fertilisation take place
 (iii) fertilised egg gets implanted
 (b) Describe, in brief, the changes that uterus 

undergoes
 (i) to receive the zygote
 (ii) if zygote is not formed. (AI 2014)
123. (a) Name the parts labelled as A, B, C and D 

in the diagram given below : 

os
bi

nc
bs

e.c
om



126  CBSE Champion Science Class 10

 (c) Mention the site and the product of 
fertilisation in a �ower. (Delhi 2013C)

129. De�ne the terms pollination and fertilisation. 
Draw a diagram of a pistil showing pollen 
tube growth into the ovule and label the 
following: pollen grain, male gamete, female 
gamete, ovary. 

(Delhi 2012)
130. Describe in brief the role of (i) testes (ii) 

seminal vesicle, (iii) vas deferens, (iv) ureter 
and (v) prostate gland in human male 
reproductive system. 

(Delhi 2012)
131. Distinguish between unisexual and bisexual 

�owers giving one example of each. Draw a 
diagram showing process of germination 
of pollen grains on stigma and label the 
following parts :

 (i) Female germ cell (ii) Male germ cell
 (iii) Ovary (AI 2012)
132. Draw a diagram of human female 

reproductive system and label the part
 (i) that produces eggs
 (ii) where fusion of egg and sperm takes 

place
 (iii) where zygote is implanted.
 What happens to human egg when it is not 

fertilised? (AI 2012)

133. (a)  Explain with the help of a diagram how 
pollen a�er landing on the stigma of a 
�ower helps male germ cell to reach the 
female germ cell. Label the following : 
ovary, female germ cell, male germ cell 
and pollen grain.

 (b) State the meaning of pollination and 
mention a distinguishing feature between 
self-pollination and cross-pollination.

(Foreign 2012)
134. State in  brief the changes that take place in a 

fertilised egg(zygote) till birth of the child in 
the human female reproductive system. What 
happens to the egg when it is not fertilised? 

(Foreign 2012)
135. (a) Draw a diagram of the longitudinal 

section of a �ower and label on it sepal, 
petal, ovary and stigma.

 (b) Write the names of male and female 
reproductive parts of a �ower.

(Delhi 2011)
136. (a) Draw a diagram illustrating fertilisation 

in a �owering plant and label on it:
  male germ cell, ovary, female germ cell 

and pollen grain.
 (b) Distinguish between self pollination and 

cross pollination. (Foreign 2011)
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1. When a cell reproduces, DNA replication 
occurs which results in formation of two similar 
copies of DNA. �e process of copying the DNA 
have some variations each time. As a result, the 
DNA copies produced are similar to each other but 
may not identical sometimes.  
2. When a cell reproduces, DNA replication 
occurs which forms two similar copies of DNA.
3. DNA (deoxyribonucleic acid) is a polymer 
made up of large number of nucleotide units. It 
carries genetic information from generation to 
generation. 
4. Reproduction is a life process that helps in 
multiplication of an organism and growth of its 
population.
5. �e process of reproduction results in the 
production of o�springs which are similar (but not 
identical) to parents. �e exact blue print of body design 
is inherited in the o�springs due to DNA replication 
(copying) in parent cell during reproduction. �us, 
DNA copying is an essential part of the process of 
reproduction. 
6. Reproduction is one of the most important 
characteristics of living beings because :
(i) it is essential for existence and continuity of a 
species.
(ii) it helps to pass genetic information to next 
generation.
(iii) it brings variations in next generation which is 
the basis for evolution.
7. �e production of new organisms by the 
existing organisms of the same species is known as 
reproduction. It is linked to the stability of population 
of a species. DNA replication during reproduction 
ensures transfer of speci�c characters or body 
design features that is essential for an individual of a 
population to live and use that particular niche. Some 
variations present in a few individuals of population 
caused due to reproduction also help in their survival 
at changing niches.
8. DNA copying is the production of similar 
copies of DNA present in a cell using various 
chemical reactions. DNA copying is essential for 

reproduction through which the organisms pass on 
their body features to their o�springs. Moreover, 
minor alternations during the process of DNA 
copying result in the production of variations. Such 
variations are useful for the survival of species over 
time.
9. In the process of reproduction, if DNA copying 
is not perfectly accurate, variation occurs. �ese in 
turn may allow few individuals of a population to 
survive in an altered niche and becomes the basis 
of evolution and over time. Such variations are 
useful for the survival of species.
�e combination of DNA copies of two 
individuals (male and female) occurs during 
sexual reproduction. Reduction division (meiosis) 
during gamete formation halves the chromosome 
number in both male and female gametes. Since 
these two gametes fuse during fertilisation, the 
original number of chromosomes (as in the 
parent) is restored in the o�spring. By this way 
the amount of DNA remains constant in each 
new generation.
10. �e full form of DNA is deoxyribonucleic 
acid. It is located in the nucleus of a cell in the 
form of chromosomes. It contains information 
for the inheritance of characteristics from the 
parents to the next generation. Copying of DNA 
is an essential part of the process of reproduction 
because its makes possible the transmission of 
characteristics of the parents to its o�springs in 
the next generation. At the time of replication 
two copies of DNA are formed. DNA copying is 
accompanied by creation of additional cellular 
apparatus and then DNA copies separate, each 
with its own cellular apparatus. �us, a cell divides 
to form two daughter cells.
11. �e method by which Spirogyra reproduces 
under favorable conditions is fragmentation. �is 
is an asexual mode of reproduction. 
12. Plasmodium reproduces through multiple 
�ssion method. In this method, the parent 
organism splits to form many new organisms 
at the same time. �is is an asexual method of 
reproduction.

Detailed Solutions
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13. Bryophyllum propagates vegetatively by the 
buds produced at the margins of leaves. 
14. When Planaria is cut into two pieces then 
each piece grows into a complete organism. �is is 
known as regeneration.
15. When a mature Spirogyra �lament attains 
considerable length it simply breaks into two or 
more fragments and each fragment then grows 
into a new Spirogyra.
16. Hydra generally reproduces through budding. 
It is an asexual method of reproduction.
17. Hydra and Planaria are two organisms that 
have the ability to regenerate.
18. Causative agent of the disease Kala-azar is 
Leishmania. It reproduces asexually by binary �ssion.
19. Di�erences between binary �ssion and 
multiple �ssion are as follows:

Binary �ssion Multiple �ssion
1. �e parent 

organism, splits 
to form two 
new organism, 
e.g., Amoeba, 
Paramecium.

�e parent organism 
splits to form many 
new organisms at 
the same time, e.g., 
Plasmodium.

2. �e nucleus of 
the parent body 
divides only once to 
produce two nuclei.

�e nucleus of 
the parent body 
divides repeatedly 
to produce many 
nuclei.

20. �e four modes of asexual reproduction other 
than �ssion in living organisms are :
 (i) budding
 (ii) spore formation
 (iii) regeneration and
 (iv) fragmentation.
21. �e following are the advantages of vegetative 
propagation :
(i) �e characters of the parent plants are 
preserved hence  a good variety produced can be 
propagated by vegetative means.
(ii) �e plants, which do not produce viable seeds 
or produce very few seeds, can be reproduced by 
this method, for example, banana, potato, grapes, 
sugarcane, rose, orange, etc.
(iii) It is an easier, quicker and cheaper method of 
propagation.

(iv) It is easier to get rid of pathogen from any part 
of plant by vegetative propagation.
22. �e four modes of asexual reproduction are :
 (i) binary �ssion,  (ii) budding
 (iii) regeneration and
 (iv) vegetative propagation.
23. �e given diagram illustrates budding in 
Hydra:

Mouth

Tentacles

Parent
Hydra Bud Mature

bud New Hydra

formed

24. Plasmodium and Leishmania reproduce by 
the process of �ssion which is asexual mode of 
reproduction. Plasmodium reproduces by multiple 
�ssion. About 1000 daughter cells are produced by 
the multiple �ssion of a Plasmodium. Leishmania 
reproduces by the process of binary �ssion. In 
Leishmania, the splitting of parent cell takes place 
in a de�nite plane (longitudinally) with respect to 
�agellum at its end to produce two daughter cells.
25. Multiple �ssion is an asexual mode of 
reproduction in which the parent organism splits to 
form many new organisms at the same time.
Multiple �ssion occurs in Plasmodium.
26. �e two advantages of vegetative propagation 
practised in case of an orange plant are :
(i) �e new plants produced by vegetative 
propagation will be exactly like the parent plant. 
�erefore, any desirable features of the parent 
plant will be replicated in the new plants.
(ii) �e orange plants that have lost the capacity to 
produce seeds, can also be propagated.
27. Rhizopus reproduce by the method of spore 
formation.
�e three conditions favourable for spores 
to germinate and grow are moisture, suitable 
temperature and food (nutrition). 
28. Two advantages of the vegetative propagation 
of plants are :
(i) Any desirable features of the parent plant can 
be replicated in the new plants.
(ii) Flowers and fruits can be grown in a shorter 
time as compared to the plants grown from seeds.
�e two plants raised by this method are banana 
and rose.
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29. Refer to answer 19.
30. Refer to answer 21.
31. Vegetative propagation is a method of asexual 
reproduction in plants in which the parts other than 
seeds are used as propagules. Also refer to answer 28.

32. Di�erent stages of binary �ssion in Amoeba 
are as follows:
Fully grown 

Amoeba Nucleus

(a) Parent cell (b) (c)

Nucleus Nucleus divides
into two partsCytoplasm lengthens

(e) Two daughter cells

Cytoplasm
divides

Two 
amoebae 
produced

(d)

33. (a) When Planaria accidently gets cut into 
many pieces then its each piece grows into a 
complete organism.  �is is known as regeneration.
(b) When the Bryophyllum leaf falls on the wet 
soil, the buds present in the notches along the leaf 
margin develop into new plants. �is is known as 
vegetative propagation.
(c) �e sporangia of Rhizopus contain cells 
or spores that can eventually develop into new 
Rhizopus individuals when it bursts on maturation. 
34. Fungus Rhizopus reproduces by spore 
formation. During the growth of Rhizopus, small 
rounded, bulb-like structures develop at the top 
of the erect hyphae. Such structures are called 
sporangia. Inside each sporangium, nucleus divides 
several times. Each nucleus gets surrounded by 
a little amount of cytoplasm to become spore. 
Large number of spores are formed inside each 
sporangium. A�er sometime sporangium bursts 
and spores are released in the air. When these 
spores land on food or soil, under favourable 
conditions, they germinate into new individuals.
35. Vegetative propagation is a type of asexual 
reproduction in which the plant parts other than 
seeds are used as a propagule. 
Advantages of vegetative propagation :
(i) Desirable character of the plant can be 
preserved through generation.

(ii) Seedless plants can be grown through this 
method.
Disadvantages of vegetative propagation :
(i) Plants produced by this method posses less 
vigour and are more prone to diseases. 
(ii) Plants produced by this method show no 
genetic variation. 
36. Multiple �ssion refers to the process of 
asexual reproduction in which many individuals 
are formed from a single parent. �is method of 
reproduction occurs in unfavourable conditions. 
�e unicellular organism develops a protective 
covering called cyst, over the cell. �e nucleus of 
the cell divides repeatedly producing many nuclei. 
Later on, each nucleus is surrounded by small 
amount of cytoplasm and many daughter cells are 
produced within the cyst. 
When conditions are favourable the cyst breaks 
and small o�springs are liberated. �is type of 
reproduction is seen in some protozoans, e.g., 
malarial parasite (Plasmodium).
37. �e process of formation of entire organism 
from the body parts of a fully di�erentiated 
organism is called regeneration. It occurs by 
process of growth and development.
Simple animal like Hydra shows regeneration. 
When a small piece of Hydra breaks o� it grows 
into complete new Hydra.
During regeneration, the cells of cut body part 
of the organism divide rapidly to make a mass of 
cells. �e cells here move to their proper places 
within the mass where they have to form di�erent 
types of tissues. In this way complete organism is 
regenerated.
38. �e main di�erences between �ssion and 
fragmentation are as follows: 

Fission Fragmentation
(i) Occurs in 

unicellular 
organisms.

Occurs in 
multicellular 
organisms.

(ii) Body of organism 
divides by mitotic 
divisions into two 
or more daughter 
cells.
E.g., Leishmania.

Body of the 
organism splits 
into one or more 
fragments and each 
fragment forms a 
complete organism.
E.g., Spirogyra.
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39. (a) When Planaria is cut into two pieces then 
each piece grows into a complete organism. �is is 
known as regeneration.
(b) When a mature Spirogyra �lament attains 
a considerable length it breaks into small pieces 
called fragments. �ese fragments grow into new 
individuals and this mode of reproduction is called 
fragmentation.
(c) When a sporangium burst, large number of 
spores are released in the air. When these spores 
land on food or soil, under favourable conditions 
they germinate into new individuals.
40. Vegetative propagation is an asexual method 
of reproduction in plants. In this method, new 
plants are obtained from the parts of old plants 
(like stems, roots and leaves), without the help of 
any reproductive organs. 
Advantages of vegetative propagation are as follows:
(i) Vegetative propagation is usually used for the 
propagation of those plants which produce either 
very few seeds or do not produce viable seeds.
(ii) Seedless plants can be obtained by arti�cial 
vegetative propagation.
(iii) Gra�ing is a propagation method which 
is very useful for fruit trees and �owering 
bushes. It enables to combine the most desirable 
characteristics of two plants.
(iv) Plants like rose, sugarcane, cactus, etc., can be 
rapidly propagated through stem cuttings as this 
method produces new plants from just one plant 
quickly without waiting for �owers and seeds.
Banana and jasmine are generally grown through 
vegetative propagation method.
41. Refer to answer 23.
42. (a) (i)�read like non-reproductive structures 
present in Rhizopus are called hyphae.
(ii) Blobs developing at the tip of hyphae are called 
sporangia which contain spores.
(b) �e structures called spores are present in 
sporangia which can develop into new Rhizopus 
individuals. �ese spores are covered with thick 
walls that protect them until they come in contact 
with another moist surface and can begin to grow.
43. Refer to answer 21.
44. Planaria possesses great power of regeneration. 
If the body of Planaria somehow gets cut into 
a number of pieces, then each body piece can 

regenerate into a complete Planaria by growing all 
the missing parts. �is is shown in following �gure.

 

Parent Planaria

Fragments of
Planaria Daughter

Planaria

During the process of reproduction new organism 
is formed from the complete parent organism 
however, during fragmentation, a fragment of 
original parent body grows into new individual. 
45. On cutting the body of an organism into 
many pieces, each of these pieces develop as new 
individuals. �is process is known as regeneration. 
Hydra and Planaria are the organism in which 
this process may be observed. Following is the 
diagram show development of new individuals by 
regeneration of body parts of a parent Hydra.

 

Old parts

Regenerated
parts

Old parts

Old parts

Parent
Hydra
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46. Refer to answer 44. 
Hydra is the organism in which regeneration is 
observed.
47. �e two modes of asexual reproduction in 
animals are : (i) �ssion    (ii) fragmentation. 
Vegetative propagation is placed under asexual 
mode of reproduction because in this mode new 
plants are obtained from the parts of old plants 
(like stems, roots and leaves), without the help of 
any reproductive organs. Also refer to answer 40.
48. Refer to answer 40 and 28.
49. (a) Fragmentation is the mode of reproduc-
tion in which parent body breaks into two or more 
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fragments and each fragment develops into a new 
individual. It is a method of reproduction in many 
�lamentous algae, mycelial fungi and thalloid 
bryophytes, e.g., Spirogyra. 
�e given �gure shows the process of fragmentation 
in Spirogyra.

(b) Regeneration may be de�ned as the ability of 
an organism to regenerates lost part of the body 
which have been removed as by injury or autotomy. 
Many fully di�erentiated organisms use this ability 
as a mode of reproduction and give rise to new 
individual organisms from their body parts. It is 
common in Hydra, Planaria, etc. 
�e process of regeneration in Planaria is described 
in the �gure given below.

Planaria gets cut
into three pieces

One Planaria Planaria cut into
three pieces

�r ee Planaria
produced

1

2

3

Regeneration

Regeneration

Regeneration

1

2

3

50. In multicellular organisms, such as Hydra, 
a small protuberance arises from one side of the 
body. �e protuberance grows, and develops  adult 
like structure. In Hydra it develops a hypostome 
and tentacles at its free end. It develops a basal 
disc at the point of attachment with the parent 
organism and �nally gets detached to lead an 
independent life.  Also refer to answer 23. 
51. Binary �ssion is the division of adult parental  
body into two nearly equal daughter cells. It is the 
simplest and most common method of asexual 

reproduction found in protistan protozoans i.e. 
Amoeba, Paramecium, etc.
Amoeba reproduces by binary �ssion by dividing 
its body into two parts. When the Amoeba cell has 
reached its maximum size of growth, then �rst the 
nucleus of Amoeba lengthens and divides into two 
parts. A�er that the cytoplasm of Amoeba divides 
to form two smaller Amoeba (called daughter 
amoebae).
Diagrammatic representation of binary �ssion in 
Amoeba is as follows : 

Amoeba

Karyokinesis

Cytokinesis

Daughter
amoebae

Daughter
amoebae

Fig.: Binary �ssion in Amoeba

52. (a) Spore formation is the process of 
formation of microscopic reproductive structures 
called spores. �ese spores when detaches from the 
parent gives rise to a new individual. Reproduction 
by the formation of spores is a common method of 
asexual reproduction in some bacteria and most of 
the fungi. 
(b) Following �gure shows the process of spore 
formation in Rhizopus.

Sporangium

Spores

Sporangiophore

Stolon

Hypha

M
yc

el
iu

m

Apophysis

Columella

Substrate

Rhizoids

(c) Two advantages to spore producing  organism 
are as follows:
(i) Spores help organism to survive harsh 
environmental conditions as spores are covered by 
thick walls which protect them until they come in 
contact with moist surface and germinate. 
(ii) Spores are generally very small and light. 
�erefore, it ensures easy dispersal by wind, water 
and animal.

os
bi

nc
bs

e.c
om



132  CBSE Champion Science Class 10

53. Organisms which bear both male and female 
sex organs in the same individual are called 
bisexual. For example, Hibiscus.
54. Two functions of ovary of human female are:
(i) production of female gametes i.e., ova
(ii) secretion of female hormones i.e., estrogen 
and progesterone.
55. Flowers of papaya and cucumber are 
unisexual.
56. �e process of pollination (in plants) ensures 
that male gametes bearing structure called pollen 
comes in contact with the female reproductive 
structure of the plant. Once the male and female 
gametes are in close vicinity, they fuse and 
fertilisation is accomplished. Hence, fertilisation 
cannot take place without pollination.
57. Calyx and corolla are parts of a �ower that are 
not directly involved in reproduction.
58. No two individuals are absolutely alike in a 
population because sexual reproduction promotes 
diversity of characters in the o�springs by 
providing genetic variation.
59. �e male reproductive parts that are present 
in a �ower from  given list are:
(i) anther and (ii) �lament.
60. Ovum is the largest cell present in human body.
61. �e main di�erence between sperms and eggs 
of humans is that a sperm has X or Y chromosome 
whereas egg has X chromosome. �is helps in 
determination of the sex of a person and maintaining 
the genetic continuity in the organisms.
62. In sexual reproduction, two gametes, male 
and female, combines together to form a new cell 
‘zygote’.  �e reproductive cells or gametes contain 
only half the amount of DNA as compared to the 
non-reproductive cells of an organism. So, when 
a male gamete combines with a female gamete 
during sexual reproduction, then the new cell 
‘zygote’ will have the normal amount of DNA. For 
example, the human sperm has 23 chromosome 
and the human egg has also 23 chromosomes. So 
when a sperm and an egg fuse together during 
fertilisation, then the zygote formed will have 23 
+ 23  = 46 chromosomes, which is the normal 
number of chromosomes in humans.

63. �e two preparation shown every month by the 
uterus in anticipation of pregnancy in human are:
(i) the wall of uterus becomes thick to receive the 
fertilised egg and
(ii) the uterine wall is richly supplied with blood 
to nourish the growing embryo.
64. A sperm may have X or Y chromosomes 
whereas egg have X chromosomes. �e 
consequence of this is that  sperm decides the 
sex of the child because eggs contribute only X 
chromosome while sperms contribute either X or 
Y chromosomes to the o�spring. �erefore, if a 
child inherits X chromosome from her father, will 
be a girl and the one that inherit Y chromosome 
will be a boy.
65. Placenta is a physiological connection between 
an embryo and uterine wall of the mother through 
which nutrients and other useful substances enter 
into fetus from mother’s blood and waste products 
like urea and carbon dioxide are expelled into 
mother’s blood from fetus.
66. �e secretion of male accessory reproductive 
glands i.e., seminal vesicles, prostate gland and 
Cowper’s glands contribute �uid to the semen.
�e two advantages that semen o�ers to the 
sperms are :
(i) it provides nutrition to the sperm and 
(ii) it also activates the sperms and make their 
transport easier into the vagina of female during 
sexual act.
67. (i) Unisexual �owers : �ese �owers contain 
either stamens (male reproductive part) or carpel 
(female reproductive part). Example: Papaya, 
watermelon. 
(ii) Bisexual �ower : �e �ower is said to be 
bisexual when both male and females parts i.e., 
stamens and carpels, are present on the same 
�ower. Example : Hibiscus, mustard.
68. Fallopian tubes are a pair of elongated, ciliated, 
muscular and tubular structures extending from 
close to ovaries to uterus. It is the site of fertilisation 
and helps in the conduction of ovum or zygote 
towards uterus by ciliary action and peristalsis.
69. (i) Implantation of zygote refers to the 
process of attachment of the blastocyst on the 
inner wall of the uterus. It occurs on 7th day a�er 
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fertilisation and is controlled by estrogen and 
progesterone hormones.
(ii) Refer to answer 65. 
70. (i) Seminal vesicles are one pair of sac like 
structures near the base of bladder. Seminal �uid 
is a watery alkaline �uid that contains nutrients 
(fructose) which serve as a source of energy for the 
sperm. Each seminal vesicle releases its contents 
into the ejaculatory duct during ejaculation. 
(ii) Prostate gland is a single large gland that 
surrounds urethra. It secretes a slightly acidic, 
milky �uid that forms 25% of volume of semen. 
Secretion of prostate gland nourishes the sperms 
and helps in its mobility.  
71. �e labelled diagram of L.S. of �ower is as 
follows:

Stigma

Ovary

72. Di�erences between pollination and 
fertilisation are as follows:

Pollination Fertilisation
(i) Pollination is the 

process wherein 
pollen grains are 
transferred from 
anther to stigma 
of �owers.

Fertilisation is the 
fusion of male 
gamete (sperm) 
and female gamete 
(egg) to form zygote 
that develops into 
embryo.

(ii) Pollination takes 
place externally 
on a �ower and 
depends on 
agencies like 
wind, water, 
insects, etc.

Fertilisation takes 
place internally 
within the ovule of 
a �ower and does 
not depend on any 
external agency.

73. Gonorrhoea is a sexually transmitted disease 
caused by bacterium Neisseria gonorrhoeae.
AIDS (Acquired immunode�ciency syndrome)  
is a sexually transmitted disease caused by HIV 
(Human immunode�ciency virus). 

�ese sexually transmitted disease can be 
prevented by following monogamy and by using 
male or female condoms during sexual act. 
74. (a) Refer to answer 70. 
(b) �e human male possesses two testes which  
are the primary reproductive organs lying outside 
the abdominal cavity. Testes are the sites where 
male gametes, i.e., sperms are produced. Testes 
also produce testosterone (male sex hormone).
75. �e basic requirement for sexual reproduc-
tion is involvement of both sexes, i.e., male and 
female, to produce an o�spring. It takes place by 
the combination of gametes which come from two 
di�erent parents.
�e importance of sexual reproduction in nature 
are :
• Fusion of male and female gametes coming from 

two di�erent and sexually distinct individuals, 
exhibit diversity of characters in o�springs. 

• Meiosis during gametogenesis provides 
opportunities for new combination of genes, 
which leads to variation required for evolution 
and plays a prominent role in the origin of 
new species. Variations lead to the appearance 
of such characters, which �t to the changing 
environment, resulting in the survival of the 
species. 

76. (a) Implantation is the close attachment of 
the blastocyst (young multicellular embryo) to 
the uterine wall. It is followed by a number of 
developmental changes in the thickened wall of 
uterus. An intimate connection between the fetal 
membrane and the uterine wall called placenta is 
formed. �is is a disc which is embedded in the 
uterine wall. �e placenta serves as the nutritive, 
respiratory and excretory organ of the fetus. 
(b) As the ovary releases one egg every month, 
the uterus also prepares itself, every month to 
receive fertilised egg by making its lining thick 
and spongy to nourish the embryo if fertilisation 
had taken place. When the female gamete/egg is 
not fertilised, this lining is not needed any longer. 
So, the lining slowly breaks and comes out through 
vagina as blood and mucus. �is cycle takes place 
every month and is known as menstrual cycle.
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77. �e two main steps involved in sexual 
reproduction are:
(i)  formation of male and female gametes.
(ii)  fusion of a male gamete with a female gamete 
to form a new cell called zygote by the process of 
fertilisation. 
�e two important advantages of sexual 
reproduction are:
(i) It promotes diversity of characters in the o�springs 
through genetic variations.
(ii) It plays an important role in continuous 
evolution of better organisms that may lead to the 
origin of new species. 
78. Methods developed to prevent pregnancy are:
(i) barrier method, i.e., use of condoms, 
diaphragm, etc.
(ii) chemical method, i.e., use of oral pills or 
vaginal pills.
(iii) surgical method, i.e., vasectomy and tubectomy.
Out of these methods, chemical method is not 
meant for males.
Use of these techniques help to keep control over 
number of children in a family, which directly 
e�ects prosperity of a family. One of the most 
common reason for deterioration of women’s 
health is frequent conception and child bearing. 
Controlled chilbirth will directly a�ect women 
health and this will indirectly a�ect the prosperity 
of family and nation.
79. In organisms reproducing asexually, only 
single parent is involved in reproduction. �erefore, 
amount of DNA remains same from parent to 
o�spring. For example in Amoeba, whole organism 
divides into two daughter individuals by binary 
�ssion. �erefore, amount of DNA remain constant. 
In organisms reproducing sexually. Reproduction 
take place with the help of formation of haploid 
gametes. Gametes are special type of cells called  
reproductive cells which contain only half the amount 
of DNA as compared to the normal body cells of an 
organism. So, when a male gamete combines with 
a female gamete during sexual reproduction, then 
the new cell ‘zygote’ will have the normal amount 
of DNA. For example, the human sperm has 23 
chromosomes and the human egg (or ovum) has also 
23 chromosomes. So, when a sperm and an egg fuse 

together during fertilisation, then the zygote formed 
will have 23 + 23 = 46 chromosomes, which is the 
normal number of chromosomes.
80. In the given �gure part A is anther, part B is 
style and part C is ovule. 
Anther (A) is a part of male reproductive organ 
of �ower called stamen. Large number of pollen 
grains are formed inside anther. Style (B) and 
ovule (C) are parts of female reproductive organ of 
�ower called carpel / pistil.
Style is a long conducting tube which gives the 
passage to pollen tube carrying male gametes so 
that it reaches ovary which contains one or more 
ovules. Ovules contain female gamete or egg. On 
fertilisation ovary converts into fruit and ovules 
give rise to seeds.
81. �ree contraceptive methods which can help 
control human population are:
(i) Condoms : It is a mechanical barrier which 
does not allow sperms and ovum to meet hence 
prevents fertilisation. Condoms are made of 
thin rubber/latex sheath used to cover the 
penis in the male and vagina/cervix in female 
just before coitus (intercourse) so that the 
ejaculated semen is not released in the female 
reproductive tract. 
(ii) Intrauterine devices (IUDs) : �ese are devices 
inserted by doctors or expert nurses in the uterus 
through vagina. �ese are presently available as 
non-medicated IUDs,  copper releasing IUDs 
(CuT, etc.) and hormone releasing IUDs. �ey 
increase phagocytosis of sperms within uterus and 
suppress sperm motility and its fertilising capacity. 
�ey also make uterus unsuitable for implantation 
and cervix hostile to sperms.
(iii) Oral pills : Oral pills contain progesterone alone 
or a combination of progestogen and estrogen. �ey 
inhibit ovulation and make uterus unsuitable for 
implantation, hence prevent fertilisation. 
82. Testes, in human males, are the primary 
reproductive organs. �ey are the site of sperm 
formation. �e testes also produce male sex 
hormone testosterone. Testes are located outside 
the abdominal cavity because sperm formation 
requires a lower temperature than normal body 
temperature. �e temperature of the testes in the 
scrotum is about 2–2.5°C lower than normal body 
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temperature. �is temperature is ideal for sperm 
formation and development. Hormone testosterone 
brings about the development of secondary sexual 
character during puberty in boys like growth of 
facial hair, deepening of voice, growth of scrotum 
and penis, accumulation of muscle mass, etc., and 
also regulates formation of sperms.

83. �e process of transfer of pollen grains from 
anther of a �ower to the stigma of the same �ower 
or another �ower of the same species is known as 
pollination. �e two modes of pollination are self 
pollination and cross pollination.
Di�erences between self pollination and cross 
pollination are:

Character Self pollination Cross pollination

Occurrence Occurs within a �ower or between 
two �owers of the same plant.

Occurs between two �owers of two 
di�erent plants of the same species.

Agent of pollination Usually no external agent of 
pollination is required.

External agents such as wind, water, 
insects and birds are required.

Production of 
pollen grains

Produced in small numbers, thus no 
wastage of pollen grains occurs.

Produced in large numbers thus, 
wastage of pollen grains occurs.

Appearance of 
�owers

Flowers are generally not attractive. Flowers are attractive with coloured 
petals.

Fragrance and 
nectar

Commonly �owers do not produce 
scent or nectar.

Flowers generally produces scent and 
nectar.

Nature of o�springs 
produced

O�springs produced have genetic 
makeup identical to the parent plant,  
no variation occurs.

O�springs produced may di�er in 
genetic make-up and variations occur.

84. (a) Variations arise in sexually reproducing 
organisms on account of the following :
(i) Genetic variations occur of because DNA 
copying mechanism is not absolutely accurate.
(ii) Creation of new combinations of genetic 
variations because variations from two individuals 
combine during fusion of gametes.
(b) (i) A is pollen grain.
(ii) Part B is stigma. It is the part of pistil (female 
reproductive organ) that receives pollen grains. 
Pollen grain reach stigma through various agencies 
like wind, water, insect, etc.
(iii) Pollen tube (C) carries male gametes to the 
ovule present in ovary. Male gametes fuse with egg 
and secondary nucleus to give rise to zygote and 
endosperm.
(iv) Female gamete (D) fuses with male gamete 
and converts to embryo a�er fertilisation.
85.  Refer to answer 83.
86. Sexual reproduction is the process of production 
of o�spring by the fusion of male and female gametes. 

Here haploid gametes fuse to form diploid zygote 
which develop into a mature organism. 
Signi�cances of sexual reproduction are as  
follows:
(i) Sexual reproduction gives rise to genetic 
variations because of genetic recombination that 
takes place during fusion of gametes.
(ii) Progenies arising through sexual reproduction 
sometimes show better combination of traits and 
get better adapted to their surroundings.
(iii) Genetic recombination, interaction, etc. 
during sexual reproduction provide vigour and 
vitality to the o�spring.  
(iv) Variations in genes play an important role in 
evolution.
87. �e reproductive organs of an angiosperm are 
stamen (male reproductive part) and carpel/pistil 
(female reproductive part). �ese are located in 
the �owers of an angiospermic plant.
�e given diagram shows the structure of female 
reproductive part of a �ower.
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Ovule

Stigma

Carpel
Style

Ovary

Female gamete
(Egg)

A carpel is made of three parts : stigma, style 
and ovary. �e top part of carpel is called stigma. 
Stigma is for receiving the pollen grains during 
pollination. Stigma is sticky so that pollen can 
stick to it. �e middle part of carpel is called style. 
Style is a tube which connects stigma to the ovary. 
�e swollen part at the bottom of a carpel is called 
ovary. �e ovary contains ovules. Ovules contain the 
female gametes or female sex cells (egg) of the plant. 
�ere are usually many ovules in the ovary. Each 
ovule contains only one female gamete of the plant. 
88. (a) (i) Testis : �e two testes in male are the 
sites where male gametes, i.e., sperms are formed. 
Testes also produce the male sex hormone called 
testosterone.
(ii) Scrotum : �e scrotum is a pouch of skin 
that lie outside abdominal cavity. �e two testes 
lie in respective scrotal sacs. �e scrotum acts 
as a thermoregulator and provides an optimal 
temperature for the formation of sperms. 
(iii) Vas deferens : �is is a straight tube, about 40 
cm long, which carries the sperms to the seminal 
vesicles, where mucus and a watery alkaline �uid 
containing fructose, mix with the sperms. 
(iv) Prostate gland : It is a single large gland that 
surrounds the urethra and produces a milky, 
slightly acidic secretion. Secretion of prostate 
gland nourishes and activates the sperm to swim.
(b) Two roles of testosterone are :
(i) It plays a key role in  development of male 
secondary sex organs such as prostate, etc.
(ii) It promotes the secondary sexual characteris-
tics in males such as increased muscle and bone 
mass, growth of body hair, etc.
89. �e four methods of birth control which 
deliberately prevent fertilisation in humans are:
(i) Barrier method- �ese are physical devices 
to prevent the entry of sperm in the female  e.g., 
condoms.

(ii) Chemical method - It involves the use of 
oral pills that check ovulation. �ese are mainly 
hormonal preparations and contain estrogen and 
progesterone.
(iii) Intrauterine contraception device- �ese 
devices are implemented into uterus,  e.g., copper - 
T, to prevent fertilisation.
(iv) Surgical methods : �ese methods involves 
removal of a small portion of vas deferens in males 
or Fallopian tube in females to prevent fertilisation.
Contraception prevents frequent pregnancies and 
sexually transmitted diseases thus supports good 
health and prosperity of a family.
90. �e diseases that are spread by sexual contact 
with an infected person are called sexually 
transmitted disease (STDs).
(i) Bacterial infection causes Gonorrhoea, Syphilis.
(ii) Viral infection causes AIDS, Genital herpes. 
STDs can be prevented by using male and female 
condoms.
91. Six speci�c characteristic of sexual 
reproduction are as follows:
(i) Two di�erent sexes, i.e., male and female are 
involved in this process.
(ii) Sexual reproduction involves formation of 
special sex cells called gametes.
(iii) Fusion of gametes or fertilisation takes place 
in the body of female (internal fertilisation) or 
outside (external fertilisation).
(iv) O�springs inherit traits from both parents 
(heredity) and also show some new traits of their 
own (variation), hence they are not clones of the 
parents.
(v) Variations in sexually reproducing organisms 
arises on account of crossing over during meiotic 
division during gamete formation.  
(vi) It plays a prominent role in origin of new 
species as it leads to variations which accumulate 
over a period of time and get carried to successive 
generations. 
92.  �e general awareness regarding reproductive 
health in a society is signi�cant as :
(i) maintenance of personal hygiene among 
youngsters and proper knowledge of their 
reproductive parts helps them adjust with the physical 
changes and cope with emotional disturbance .
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(ii) reproductively healthy society must be free 
from the curse of child marriage which begets 
many complications at the level of individual and 
society both.
(iii) proper care of expecting mothers, monitoring 
their health a�er child birth and care of new born 
help in building a healthy society.
(iv) married couples aware of contraceptive 
methods lead a better married life as they are 
capable of avoiding unwanted pregnancies and 
have negligible chances of contracting sexually 
transmitted diseases. 
In past 50 years various areas related to reproductive 
health have been launched which have improved 
the reproductive health of our society in following 
ways : Two of them are :
(i) reduced mortality rate of mother and infant
(ii) birth control due to easily available contraceptive  
and reduced STDs cases.
93. L.S. of a bisexual �ower is as follows:

Stigma
Anther

Style

Ovary

  
94. Placenta is an intimate connection between 
fetus and uterine wall of the mother to exchange 
the materials. It is a disc shaped structure 
embedded in the uterine wall. It contains villi on 
embryo’s side and blood spaces towards mother’s 
side.  Blood spaces surround villi.
Placenta performs the following functions : 
(i) All nutritive elements from maternal blood 
pass into the fetus through it.
(ii) Placental helps in respiration i.e., supply of 
oxygen and removal of CO2 from fetus to maternal 
blood.
(iii) Fetal excretory products di�use out into 
maternal blood through placenta and are excreted 
by mother.
(iv) Placenta also secretes hormone. 

95. Di�erence between asexual and sexual mode 
of reproduction is as follows :

Asexual reproduction Sexual reproduction
Gametes are not formed 
hence fertilisation does 
not take place.  

Gametes are 
always formed and 
fertilisation takes 
place to form a 
zygote.

Species reproducing sexually have a better chance 
of survival as variation occurs only during the 
sexual reproduction. Variations are necessary for 
evolution and to increase chances of survival in 
changed environmental conditions. 
96. DNA copying is an essential part of the 
process of reproduction as it results in passing of 
nearly same genetic information from parents to 
the o�springs. DNA replication also ensures that 
same number of chromosomes are passed from 
parents to o�spring. 
Advantages of sexual reproduction over asexual 
reproduction is that sexual reproduction provides 
variations which is a major factor for evolution 
that helps in survival of species in changing 
environment. 
97. �e diagram of the longitudinal section of 
�ower is follows:

Male germ cell

Ovary

Female germ cell

Ovule

98. �e parts of a �ower which serve the same 
function as following do in the animals are 
(i) testis – anther of stamen
(ii) sperm – pollen
(iii) ovary - ovary of pistil
(iv) egg – female germ cell present in ovule.
99. Refer to answers 78 and 89.
100.  Refer to answer 87.
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101.(a) �e two advantages of imposing ban on 
prenatal sex determination are 
(i) check on female feticide
(ii) improving sex ratio in the country.
(b) Students should educate the society as that            
(i) female feticide is reducing the number of girls 
drastically in some societies. For a healthy society, 
the male-female sex ratio must be maintained 
at almost the same level. Due to reckless female 
feticide, the male-female child sex ratio is declining 
at an alarming rate in some sections of our society.
(ii) Children in a small family can be provided 
with all the resources from education, good 
amenities like food, clothing and healthy life style. 
As the family grows larger, the resources should be 
shared with increased number of member. Having 
fewer children also keeps the mother in good health. 
102. �e two reproductive parts of a bisexual �ower 
which contain the germ cells are carpel (female 
reproductive part) and stamen (male reproductive 
part). Carpel is situated in the centre of the �ower 
as a �ask-shaped structure. A carpel is made up of 
three parts–stigma, style and ovary. �e distal part 
of a carpel is called stigma. Stigma is responsible 
for receiving pollen during pollination. Style is an 
elongated tubular structure which connects stigma 
with ovary. �e basal swollen part of carpel is ovary. 
Ovary bears several ovules. A�er fertilisation ovules 
form seeds and ovary forms the fruit.
103. �e infectious (communicable) diseases, 
which are spread from an infected person to 
a healthy person by sexual contact, are called 
sexually transmitted diseases. 
Sexually transmitted diseases caused by virus are :
AIDS (Acquired Immune de�ciency Syndrome) 
and genital warts while caused by bacteria are 
gonorrhoea and syphilis.
Preventive measures for the diseases are:
(i) educating people in high risk groups.
(ii) mutually faithful monogamous relationship.
(iii) avoiding prostitution, multipartner sex and 
homosexuality.
(iv) using condoms, etc.
104. Refer to answer 103.
105. Refer to answer 81.

106. AIDS is an infectious viral disease which 
weakens the immune system of human body and 
generally leads to death. It is caused by a retrovirus 
called HIV (Human Immunode�ciency Virus).
AIDS can be transmitted by having sexual 
contact with an infected person.
Use of condoms which are physical barriers can 
reduce the risk of a sexual exposure to HIV. 
107. Refer to answer 103.
108. HIV stands for Human Immunode�ciency 
Virus. Yes, AIDS is an infectious disease. It is 
transmitted sexually or through exposure to 
contaminated blood.
Four modes of spreading AIDS are :
(i) unprotected sex with an infected partner
(ii) use of contaminated needle and syringes 
(iii) use of contaminated razors for shaving
(iv) transfusion of infected blood or blood products. 
109. AIDS is expanded as Acquired Immuno-
de�ciency Syndrome. Four methods of prevention 
or control of AIDS are :
 (i) use of sterilised needles and syrings for 

injecting drugs or vaccine 
 (ii)  to avoid sex with multiple partners
 (iii) use of condoms during intercourse
 (iv) avoid use of contaminated razor in 

barber shop.
110. (a) (i) Refer to answer 69.
(ii) Refer to answer 65.
(b) �e average duration of human pregnancy is 
280 days or 40 weeks from �rst day of the woman’s  
last menstrual period, i.e., approximately 9 months.
111. (a) Refer to answers 88 a(i) and (b).
(b) In human female the fertilisation occurs in the 
oviducts or Fallopian tube.
(c) �e developing embryo gets nourishment 
from the mother’s blood with the help of a special 
tissue called placenta. �is is a disc like structure 
embedded in uterine wall. It contains villi that 
provides a large surface area to pass glucose and 
oxygen from mother to embryo. Placenta links the 
embryo to the mother through umbilical cord.
112. (a)  (i)  �e ovaries in female are primary sex 
organs (or female gonads) which perform the dual 
function - production of female gametes (eggs 
or ova) and secretion of female sex hormones 
(estrogen and progesterone).
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(ii) Uterus is a single, pear-shaped, highly 
muscular, hollow structure present in the pelvic 
cavity, lying between urinary bladder and rectum. 
If fertilisation takes place, the embryo gets 
implanted to the wall of uterus and grows there 
until birth. Development of foetus occurs inside 
uterus, hence it is also called womb.
(iii) Oviducts or Fallopian tube are paired tubes 
originating near to the ovaries of their respective 
sides and extend upto uterus. �e terminal part 
of Fallopian tube is funnel-shaped with �nger-
like projections called �mbriae lying near ovary. 
Fimbriae pick up the ovum released from ovary 
and push it into Fallopian tube.  Fertilisation also 
takes place in the oviduct.
(b) Refer to answer 94.
113. (a) Refer to answer 112 (a).
(b) Refer to answer 94.
114. Refer to answers 94 and 111 (c).
115. (a) Refer to answer 112.
(b) Menstruation is the cyclic discharge of blood 
along with endometrial lining of the uterus and 
unfertilised egg in women. It last for 3-5 days. 
A�er the release of egg in the females, the uterine 
lining becomes thickened for the implantation 
of fertilised egg or zygote. In the absence of 
fertilisation, the egg along with endometrial 
lining is expelled out of the body in the form of 
menstruation.
116. Refer to answers 112 and 111 (c).
117. (a) Refer to answers 88 a(i) and (b).
(b) Refer to answers 112 and 111 (c).
118.  (a) In the given diagram A is stigma, B is 
pollen tube, C is ovary and D is female germ cell.
(b) �e process of transfer of pollen grains from 
the anther of a �ower to the stigma of the same 
�ower or another �ower is known as pollination. 
Pollination is important because it brings pollen 
grains to the female reproductive part (carpel) of 
the plant that leads to fertilisation.
(c) Fertilisation, in plants, occurs when the male 
gamete present in pollen grain fuses with the female 
gamete (or egg) present in ovule. When a pollen 
grain falls on the stigma of the carpel, it bursts open 
and grows a pollen tube downwards through the 
style towards the female gamete in the ovary.

Male gametes move down the pollen tube. �e 
pollen tube enters the ovule in the ovary. �e tip 
of pollen tube bursts and male gametes comes out  
of pollen tube. In ovary, the male gamete of pollen 
combines with the female gamete or egg present in 
ovule to form a fertilised egg.
A�er fertilisation,
(i) ovule develops into seed 
(ii) ovary develops into fruit.
119. (a) Unisexual �owers bear organs of only 
one sex, i.e., either stamen or pistil, e.g.,  papaya. 
Bisexual �owers contain both stamen and pistil, 
e.g., Hibiscus.
(b) A�er fertilisation, the fertilised egg (or zygote) 
divides several times to from an embryo within the 
ovule. �e ovule develops a tough coat around it 
and is gradually converted into a seed. �e ovary 
of �ower develops and becomes a fruit (with seeds 
inside it). �e other parts of �ower like sepals, 
petals, stamens ,stigma and style dry up and fall 
o�. Only the ovary is le� behind. So, at the place 
on plant where we had a �ower originally, we 
now have a fruit (which is the ovary of the �ower 
containing seeds). A fruit protects the seeds. 
(c) �e amount of DNA remain constant in 
each new generation because of formation of 
haploid gametes. Gametes are special type of cells 
called  reproductive cells which contain only half 
the amount of DNA as compared to the normal 
body cells of an organism. So, when a male gamete 
combines with a female gamete during sexual 
reproduction, then the new cell ‘zygote’ will have 
the normal amount of DNA. For example, the 
human sperm has 23 chromosomes and the human 
egg (or ovum) has also 23 chromosomes. So, when a 
sperm and an egg fuse together during fertilisation, 
then the zygote formed will have 23 + 23 = 46 
chromosomes, which is the normal number of 
chromosomes.
120. (a) Refer to answers 88 a(i) and (b).
(b) Refer to answer 112.
(c) Refer to answer 111 (c).
121. (a) Refer to answer 112. 
(b) A�er implantation of zygote or embryo in 
the thick lining of the uterus, a disc-like special 
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tissue develops between the uterus wall and the 
embryo, which is called as placenta. Placenta 
meets all the requirements for developing the 
fetus like nutrition, respiration, excretion, etc. 
When fetus (embryo) develops completely, the 
rhythmic contraction of uterus muscles gradually 
pushes the baby out of the mother’s baby through 
vagina a baby is born.
122. (a) �e sectional view of human female 
reproductive system is as follows:

 
(i) Ovary is the part where eggs develop.
(ii) Fallopian tube is the part where fertilisation 
takes place.
(iii) Uterus is the part where fertilised egg gets 
implanted.
(b) (i) When the ovum (or egg) is fertilised in 
the oviduct, then a zygote is formed. �e uterus 
prepares itself every month to receive a zygote. 
�e inner lining of uterus becomes thick and 
spongy with lot of blood capillaries in it. �is 
would be required for nourishment and further 
development of embryo. 
(ii) If a sperm is not available at the time of 
ovulation, then fertilisation of ovum does not take 
place. Since the ovum (or egg) is not fertilised, so 
the thick and so� uterus lining having lot of blood 
capillaries in it is not required. �e unfertilised 
ovum dies within a day and the uterus lining also 
breaks down. �e breakdown and removal of the 
inner, thick and so� lining of the uterus alongwith 
its blood vessels in the form of vaginal bleeding is 
called menstrual �ow or menstruation.
123. (a) A represents pollen grains, B represents  
pollen tubes, C represents ovary and  D represents 
female germ cell.
(b) Refer to answer 118 (b).
(c) Refer to answer 118 (c).
124. Di�erences between asexual and sexual 
forms of reproduction are following.

Characters Asexual 
reproduction

Sexual 
reproduction

(i) Number of 
parents 

�e process 
involves only 
one cell or 
one parent, 
so is called 
uniparental 
reproduction.

�is process 
involves 
two cells 
or gametes 
belonging 
to di�erent 
parents, so 
is generally 
biparental 

(ii) Reproductive 
unit

�e whole 
body of the 
parent acts as 
reproductive 
unit or it can 
be in a single 
cell or a bud.

�e 
reproductive 
unit is gamete, 
which is 
unicellular 
and haploid.

(iii) Nature of 
o�spring

�e 
o�springs are 
genetically 
similar to 
parents.

�e o�springs 
di�er from 
parents.

Hydra is simple multicellular animal. It reproduces 
asexually by the process of budding. In Hydra �rst 
a small outgrowth called ‘bud’ is formed on the 
side of its body by the repeated mitotic divisions 
of its cells. �is bud then grows gradually to form 
a small Hydra by developing a mouth a tentacles. 
Finally, the tiny new Hydra detaches itself 
from the body of parent and lives as a separate 
organism. In this way, the parent Hydra produce 
a new Hydra.  �e following �gure shows Hydra 
reproducing by the method of budding. 

125. (a) Refer to answers 88 (a) (i) and (b) 
(b) Refer to answers 112 and 111 (c).
126. (a) Refer to answer 124.
(b) Sexual reproduction involves fusion of male 
and female gametes coming from male and 
female parents.  Variations occur due to (i) fusion 
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of gametes which come from two di�erent and 
sexually distinct individuals  and (ii) meiosis which 
occurs during gametogenesis and create a new 
combination of genes. It plays a prominent role in 
the origin of new species and leads to variations 
required for evolution. �erefore, o�springs of 
sexually reproducing organisms show variation.
127. (a) A represents stigma. It receives the pollen 
grains from the anther of stamen. Stigma is sticky 
so that pollen can stick to it so that fertilisation can 
occur. B represents pollen tube. Pollen tube acts as a 
conduit to transport the male gamete cells from the 
pollen grain at stigma to the ovules at the base of the 
carpel for the process of fertilisation. C represent 
female germ cell. Female germ cell fertilise with 
male germ cells to forms zygote which develops 
into an embryo within the ovule. Ovule converts 
into a seed that gives rise a new individual. 
(b) Role of Gamete : Gametes are the reproductive 
cells involved in sexual reproduction having half 
of the chromosome. Gametes carry variations 
generated during its formation (meiosis). A 
male gamete and a female gamete fuses to form 
zygote.
Role of Zygote : �e fusion of male gamete with 
female gamete forms a zygote during sexual 
reproduction. Zygote has normal number of 
chromosomes and new combinations of variation 
that express in new generation. �e zygote 
undergoes repeated mitotic divisions to form the 
embryo which has the potential to form a complete 
individual.
128.(a) Hibiscus is an example of a bisexual �ower.
(b)  Diagrammatic representation of pistil showing 
germination is as follows:

Female germ cell

Stigma

Style
Pollen tube

Ovary

(c) Refer to answer 118 (c).

129. �e process of transfer of pollen grains from 
the anther of a �ower to the stigma of the same 
�ower or another �ower is known as pollination.
Fertilisation is the fusion of male gamete with the 
female gamete (or egg). 
Diagrammatic representation of pistil showing 
germination is as follows:

 

Female germ cell

Stigma

Style
Pollen tube

Ovule

Ovary

130. (i)  Refer to answers 88 (a) (i).
(ii) Refer to answer 70 (i). 
(iii) Refer to answer 88 (iii).
(iv) Ureter : From hilum of each kidney emerges 
out a slender, whitish tube called ureter. Ureter 
of each kidney leaves from the renal pelvis. Each 
ureter is about 30 cm long, 3 - 4 mm in diameter 
and opens into urinary bladder by slit-like 
aperture. �e ureters carry urine from kidneys to 
urinary bladder.
(v) Refer to answer 70 (ii).
131. �e �owers which contain only one sex 
organ, either stamens or carpels are called 
unisexual �owers. E.g., �owers of papaya 
and watermelon whereas the �owers which 
contain both the sex organs, stamens as well as 
carpel, are called bisexual �owers, e.g., �owers 
of Hibiscus and mustard. �e given diagram 
showing germination of pollen on stigma.

Pollen grain

Male germ-cell

Ovary

Female germ cell
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132. Refer to answer 122.
133. (a) Refer to answer 131.

(b) Refer to answer 83.
134. When the ovum (or egg) is fertilised in 
the oviduct, then a zygote is formed. �e zygote 
divides rapidly by mitosis as it moves down slowly 
in the oviduct and forms a ball of cells. �is hollow 
ball of cells, called an embryo sinks into the so� 
and thick lining of the uterus and gets embedded 
in it. �e embedding of embryo in the thick lining 
of the uterus is called implantation.
A�er implantation, a disc-like special tissue develops 
between the uterus wall (called uterine wall) and the 
embryo (or fetus), which is called placenta. �e fetus 
is connected to placenta in mother’s body through 
umbilical cord. It is through the placenta that all the 
requirements of the developing fetus like nutrition, 
respiration and excretion, etc., are met from the 
mother’s body.
�e time period from the fertilisation upto the 
birth of the baby is called gestation. �e average 
gestation period in humans (or the average during 
of human pregnancy) is about nine months. 
During the gestation period, the fetus grows to 
become a baby. Birth begins when the strong 
muscles in the walls of the uterus start to contract 

rhythmically. �e rhythmic contraction of uterus 
muscles gradually pushes the baby out of the 
mother’s baby through vagina and a baby is born.
If, a sperm is not available at the time of ovulation, 
then fertilisation of ovum (or egg) does not take 
place. Since the ovum (or egg) is not fertilised, so 
the thick and so� uterus lining having lot of blood 
capillaries in it is not required. �e unfertilised 
ovum dies within a day and the uterus lining also 
breaks down. �e breakdown and removal of the 
inner, thick and so� lining of the uterus alongwith 
its blood vessels is called menstrual �ow or 
menstruation.
135. (a) 

Stigma

Ovary

Petal

Sepal

(b) Refer to answer 87.
136. (a) Refer to answers 129 and 131.
(b) Refer to answer 83.
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8  Genetics : �e science primarily concerned 
with precise understanding of biological 
properties which are transmitted from parent 
to o�spring is called genetics. �e term 
‘genetics’ was coined by W. Bateson in 1905.

8  Heredity : A recognisable feature of a human 
being (or any other organism) like height, 
complexion, shape of hair, colour of eyes 
and shape of nose and chin, etc., is called 
‘character’ or ‘trait’.

 X �e transmission of characters (or traits) 
from the parents to their o�spring is called 
heredity. In most simple terms, heredity 
means continuity of features from one 
generation to the next. 

 X �e hereditary information is present in the 
sex cells (or gametes) of the parents. �us, 
gametes constitute the link between one 
generation and the next, and pass on the 
paternal (father’s) and maternal (mother’s) 
characters or traits to the o�spring.

8	 Maximum weightage is of Heredity.

8  Maximum VSA and SA II type questions were 
asked from Heredity.

8	  Maximum SA I type questions were asked from 

Accumulation of Variation During Reproduction 
and Heredity.

8	  Maximum LA type questions were asked from 
Heredity and Evolution and Classi�cation.

9.1 Accumulation of Variation During 
Reproduction

9.2 Heredity

9.3 Evolution

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

9.4 Speciation

9.5 Evolution and Classi�cation

9.6 Evolution Should Not Be Equated With 
‘Progress’

QUICK RECAP

Heredity and 
Evolution

Chapter

9
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8  Variations : �e o�spring are never a 
true copy of their parents. In fact, no 
two individuals are exactly alike and the 
members of any one species di�er from 
one another in  some characters (or traits) 
or the other. �ese di�erences are known 
as variations, i.e., the di�erences in the 
characters (or traits) among the individuals 
of a species is called variation.

8  Accumulation of variations : Variations 
appear during reproduction whether 
asexual or sexual.

 X Minor variations may arise during asexual 
reproduction due to small inaccuracies in 
DNA copying.

 X Sexual reproduction generates even 
greater diversity. �is is so because sexual 
reproduction involves two parents (father 
and mother) and every o�spring receives 
some characters of father and some of 
mother. Di�erent o�springs receive 
di�erent combinations of characters of 
their parents and show distinct variations 
among themselves as well as from their 
parents.

 During sexual reproduction variations arise 
due to -

 Chance separation of chromosomes 
during gamete formation (gametogenesis)

Chance coming together of chromosomes 
during fertilisation

 Mutations, i.e., alterations in the genetic 
material

Crossing over during meiosis

 X �e signi�cance of a variation shows up 
only if it continues to be inherited by the 
o�spring for several generations.

 X �e great advantage of variation to a species 
is that it increases the chances of its survival 
in a changing environment.

8  Gene as unit of heredity : Chromosome is 
a thread-like structure in the nucleus of a 
cell and is formed of DNA which carries the 
genes. 

 X A gene is a unit of DNA on a chromosome 
which governs the synthesis of one protein 
that controls a speci�c characteristic (or trait) 
of an organism. �e term ‘gene’ was coined 
by Johannsen in 1909. However Mendel 
called them factor. Genes work in pairs and 
are represented by letters. Genes controlling 
the same characteristics are given the same 
letters. For example, the gene for tallness is 
represented by the letter T whereas the gene 
for dwarfness is represented by the letter t. 

 X Genes for controlling the same characteristic 
of an organism can be of two types : dominant 
or recessive. �e gene which decides the 
appearance of an organism even in the 
presence of an alternative gene is known as 
a dominant gene and the dominant gene 
is represented by a capital letter. �e gene 
which can decide the appearance of an 
organism only in the presence of another 
identical gene is called as recessive gene. �e 
corresponding recessive gene is represented 
by the corresponding small letter. Genotype 
is the description of genes present in an 
organism.

8  Mendel’s experiments : Mendel selected 
garden pea (Pisum sativum) for series of 
hybridisation experiments because it has 
some special features.
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It is easy to grow.

Garden pea plant has distinct, easily 
detectable contrasting variants of 
features. Mendel, in fact, noted seven 
pairs of such contrasting characters in 
garden pea plant.

�e plant has bisexual �owers wherein 
arti�cial cross fertilisation could be 
easily achieved. 

It has a short life cycle and, therefore, 
it is possible to study number of 
generations in less time.

Each pea plant produces many seeds 
in one generation.
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 X �e characters which always appear in two 
opposing conditions are called contrasting 
characters. �ere were seven contrasting 
characters noted by Mendel in garden pea. 
�ese are listed in the given table:

 Character Contrasting Traits
Dominant Recessive

1.  Plant height Tall Dwarf
2.  Position of �ower 

on the stem
Axial Terminal

3.  Colour of unripe 
pod

Green Yellow

4.  Shape of pod In�ated Constricted
5.  Shape of seed Round 

(smooth)
Wrinkled

6. Colour of seed Yellow Green
7. Colour of �ower Violet White

Mendel conducted breeding experiments in 
three steps: 

 Selection of pure parent plants (i.e., 
plants producing similar traits in every 
generation).

Raising of second and subsequent 
generations by self-fertilisation of hybrids.

 Production of �rst generation of plants by 
cross breeding (hybridisation).

8  Monohybrid inheritance and law of 
segregation : A breeding experiment dealing 
with a single character is called monohybrid 
cross.

 X Mendel �rst crossed pure-bred tall pea plants 
with pure-bred dwarf pea plants and found 
that only tall pea plants were produced in the 
�rst generation or F1 generation.

 X Mendel then crossed the tall pea plants of the 
�rst generation (F1 generation) and found 
that tall plants and dwarf plants were obtained 
in the second generation (or F2 generation) in 
the ratio of 3 : 1 (monohybrid ratio).

 X Illustration of Mendel’s monohybrid F1 

cross :
Tall plant

Tt

TT

Tall

Tt

Tall

Tt

Tall

tt

Dwarf

Tall plant

Tt

F1 generation phenotype/genotype:

F2 genotype:

F2 phenotype:

Cross of gametes during
fertilisation:

(�ree tall and one dwarf plant)

Gametes:

Factors:

T Tt t

 X Mendel said that the trait of dwarfness of one 
of the parent pea plant had not been lost, it 
was merely concealed or suppressed in the 
�rst generation to re-emerge in the second 
generation. He called the repressed trait of 
dwarfness as recessive trait and expressed 
trait of tallness as the dominant trait.

 X �is phenomenon of appearance of only one 
of two contrasting traits in F1 generation, is 
termed as dominance.

 X Mendel also noted that all the pea plants 
produced from the hybrid tall parents of F1 
generation, were either tall or dwarf. �ere 
were no plants with intermediate height (or 
medium height) in-between the tall and 
dwarf plants. 

 X �is is because there is no mixing or blending 
of traits and they are inherited independently.

 X Mendel formulated his �rst law of inheritance 
which is called the law of segregation. 
According to this law, the characteristics (or 
traits) of an organism are determined by 
internal ‘factors’ which occur in pairs. Only 
one of a pair of such factors can be present in 
a single gamete. 

 X Illustration of Mendel’s monohybrid 
parental cross :

Tall plant

TT

Tt

Tall

Tt

Tall

Tt

Tall

Tt

Tall

Dwarf plant

tt

F1 genotype:

F1 phenotype:

Crossing of gametes 
during fertilisation:

(All tall plants)

Gametes:

Factors:

T tT t
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8  Dihybrid inheritance and law of 
independent assortment : A breeding 
experiment dealing with two characters  
at the same time is called a dihybrid  
cross.

 X Mendel considered shape as well as colour 
of the seeds simultaneously. He selected 
pure line plants and then cross pollinated 
�owers raised from seeds of round  
shape and yellow colour with those from 
wrinkled seeds and green colour. He observed 
that in F1 generation all seeds had the features 
of only one parental type, i.e., round shape 
and yellow colour. He raised plants from F1 
generation seeds and allowed the �owers 
to self pollinate to produce the seeds of F2 
generation. 

 X Illustration of Mendel’s dihybrid cross :
 – In F2 generation, Mendel observed 

the appearance of four types of 
combinations. �ese included two 
parental types (round and yellow  
seeds, and wrinkled and green seeds)  
and two new combinations (round and 
green seeds and wrinkled and yellow 
seeds).

 – Based on dihybrid cross, Mendel 
postulated that inheritance of factors 
controlling a particular trait in an 
organism is independent of the other. 
�is is called law of independent 
assortment. Hence, at the time of 
reproduction, two pairs of factors of 
each of the two traits in a dihybrid 
cross segregated independently during 
gamete formation and randomly formed 
combinations in the F2 generation.  

Parents’ phenotype :

Rr Yy

RY ry

Round
yellow

Plants having
round-yellow 

seeds

Factors :

Gametes :

Fusion of gametes :

F1 genotype :

F1 phenotype :

×

Parental cross

Plants having
wrinkled-green 

seeds

R R YY

RY ry

r r yy

Rr Yy Rr Yy Rr Yy
Round
yellow

Round
yellow

Round
yellow

   (All plants with round and yellow seeds)

Plants having
round-yellow 

seeds

F1 generation genotype:

Factors:

F1 cross
Plants having
round-yellow 

seeds

×

Gametes :

(one hybrid) (other hybrid)

ry

R

RY Ry rY

r Y y

ry

R     r

RY Ry rY

Y y
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RRYy
Round
yellow

RrYY
Round
yellow

RrYy
Round
yellow

RRYy
Round
yellow

RRyy
Round
green

RrYy
Round
yellow

Rryy
Round
green

RrYY
Round
yellow

RrYy
Round
yellow

rrYY
Wrinkled

yellow

rrYy
Wrinkled

yellow

RrYy
Round
yellow

Rryy
Round
green

rrYy
Wrinkled

yellow

rryy
Wrinkled

green

RY

RY Ry rY ry

Ry

rY

ry

F2 ratio : Round yellow = 9, Round green = 3, 
Wrinkled yellow = 3, Wrinkled green = 1
So, the ratio is 9 : 3 : 3 : 1.

8  Mechanism of heredity : Deoxyribonucleic 
acid (DNA) present in the chromosomes 
of cell is the hereditary material. It is the 
information source in the cell for making 
proteins.

 X Structure of DNA : It was �rst isolated by 
the scientist Frederick Meisher from the 
nucleus of the pus cells in 1869. He named 
it as ‘nuclein’ or nucleic acid because of its 
acidic nature. Later, it was experimentally 
proved by the scientists Gri�th (1928); 
Avery, McLeod and McCarty (1944) that 
DNA is the carrier of the genetic information 
from one generation to another generation. 

 X DNA is a macromolecule or polymer made 
up of very large number of ‘nucleotide’ units 
and hence is termed polynucleotide. Each 
nucleotide unit in a DNA molecule is made 
up of three components :

Deoxyribose sugar : A pentose sugar

Nitrogenous base: In a DNA 
molecule, nitrogenous bases are 
of two types: Purines in a DNA 
molecule are – Adenine (A) and 
Guanine (G). Pyrimidines in a DNA 
molecule are – Cytosine (C) and 
�ymine (T).

Phosphate group: It contains 
one phosphorus atom and four 
speci�cally linked oxygen atoms.
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 X A dominant factor or allele controls the 
synthesis of a fully functional structural  
protein or enzyme to produce its 
morphological or physiological e�ect. A 
recessive factor, on the other hand, produces 
defective, incomplete and less e�cient 
structural protein or enzyme. It is, therefore, 
unable to express its e�ect in the presence 
of dominant factor. E�ect of recessive factor 
only becomes apparent when it occurs in a 
pair.

Characters (traits) are controlled 
by genes which are present on 
chromosomes.
Each gene controls one character.
�ere may be two or more forms 
(alleles) of the gene.
One form may be dominant over 
the other form.
An individual has two (similar or 
dissimilar) forms of the gene.
�e two forms of the gene separate 
at the time of gamete formation so 
that each gamete has only one form 
of the gene.
The two forms of the gene are 
brought together in the zygote a�er 
fusion of male and female gametes.
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8  Sex determination : �e process by which 
the sex of a person is determined is called sex 
determination.

 X Human beings have genetic or chromosomal 
sex determination.

 X Humans have separate sexes where a speci�c 
pair of chromosomes in each diploid cell 
determines the sex of the individual. �ey are 
called sex chromosomes.

 X All other chromosomes are termed 
autosomes as these have genes which control 
the somatic (body) characters.

 X A male individual contains one X 
chromosome and one Y chromosome, 
i.e., XY. Male produces two di�erent kinds 
of gametes (sperms); half of the sperms 
have X chromosome and other half have 
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Y chromosome. �erefore, male is called 
heterogametic.

 X A female individual contains two X 
chromosomes, i.e., XX. Female, therefore, 
produces only one type of gamete (ova). So, 
female is called homogametic. 

 X �e sex of the child is determined at the time 
of fertilisation when male and female gametes 
fuse to form zygote. If a sperm carrying Y 
chromosome fertilises an egg or ovum which 
has X chromosome, then the o�spring will be 
a boy (male). �is is because the o�spring will 
have XY combination of sex chromosomes. If 
a sperm carrying X chromosome fertilises an 
ovum having X chromosome, then o�spring 
will be a girl (female).

 X In some of the animals, sex determination is 
also controlled by the environmental factors. 
For example, in some reptiles, the temperature 
at which the fertilised egg is incubated 
before hatching, plays an important role in 
determining the sex of the o�spring.

8  Acquired and inherited traits :
 X Acquired trait : A trait (or characteristic) 

of an organism which is ‘not inherited’ but 
develops in response to the environment is 
called an acquired trait. �ese traits cannot 
be passed on to the future generations. 
Only those traits can be transmitted to 
future generations in which changes have 
occurred in the genes (or DNA) present in 
the reproductive cells (or gametes) of parent 
organisms.

 X Inherited trait : A trait (or characteristic) of 
an organism which is due to the expression 
of a gene (or DNA) is called an inherited 
trait. Inherited traits actually mean the 
characteristics which we receive from our 
parents.

8  Origin of life : According to big bang 
theory, the universe originated by a big bang 
(thermonuclear explosion) of a dense entity 
about 15 billion years ago.

 X Numerous scattered pieces of cosmic material 
(nebulae) slowly condensed and became 
organised into galaxies.

 X Our galaxy is called Akash Ganga (�e Milky 
Way). Sun is one of the millions of stars in 
our galaxy.

 X Our solar system (including Earth) was 
formed about 4.5 billion (4500 million) years 
ago from a huge, spinning cloud of solar 
nebula.

 X Many theories have been advanced to explain 
origin of life on Earth. �ese include theory 
of special creation, theory of spontaneous 
generation, cosmozoic or interplanetary 
theory and naturalistic theory.

 X Naturalistic theory or abiogenic theory 
or chemical theory of origin of life is the 
most accepted one. It was independently put 
forward by the A.I. Oparin (1923) and J.B.S. 
Haldane (1929). According to this theory, life 
originally arose from the inorganic molecules 
of the primitive Earth (abiogenesis), but on 
today’s Earth life comes only from the pre-
existing life (biogenesis).

 X Major support to this theory was provided by 
laboratory experimental work of S.L. Miller 
and H.C. Urey in 1953.

8  Evolution : Evolution is the sequence of 
gradual changes which took place in the 
primitive organisms over millions of years 
due to which new species are produced.

 X Some of the important evidences of evolution 
are given below :

 X Morphological evidences :
 – Homologous organs : �e organs which 

have the same basic structure (or same 
basic design) but di�erent functions are 
called homologous organs. For example, 
the forelimbs of a lizard, a bird and a 
human being show similarity in basic 
structure and also develop in similar 
fashion. However, these organs perform 
entirely di�erent functions.

 – Analogous organs : �e organs which 
have di�erent basic structure but have 
similar appearance and perform similar 
functions are called analogous organs. 
For example, the wings of an insect 
and a bird have di�erent structures but 
perform similar functions.
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 – Vestigial organs : �e organs which 
occur in reduced form and are useless to 
the possessor, but were fully developed, 
functional organs in the ancestors or 
related forms are called vestigial organs. 
For example, vermiform appendix of the 
large intestine and nictitating membrane 
in the eye of human beings.

 X Embryological evidence : Embryology refers 
to the study of development of an embryo of 
an organism from fertilised egg to young one. 
�e early embryos of all vertebrates resemble 
in shape and structure which suggests that 
they have evolved from a common ancestor. 
(ontogeny recapitulates phylogeny - Ernst 
Haeckel).

 X Palaeontological evidence
 – Fossils : �e remains (or impressions) of 

dead animals or plants that lived in the 
remote past are known as fossils.

  Fossils help in establishing evolutionary 
relationships among di�erent plant 
and animal groups. For example, 
the discovery of Archaeopteryx fossil 
showing characters of both reptiles and 
birds provided a clue that birds have 
evolved from reptiles.

  Fossils also provide us evidence of 
instances wherein a change useful for one 
function to start with, can become useful 
later for quite a di�erent function. For 
example, feathers were developed initially 
to provide insulation in cold weather but 
later these became useful for the function 
of �ight in birds. �is speculation is based 
on the evidence from fossil records of a 
small dinosaur, who had feathers but it 
could not �y using them, thus, suggesting 
that evolution of feathers had nothing to 
do with �ight.

 X Darwin’s theory of evolution : Charles 
Robert Darwin gave the theory of evolution 
in his famous book ‘�e Origin of Species’. 

 X �e theory of evolution proposed by 
Darwin is known as ‘�e �eory of Natural 

Selection. It suggests that the best adapted 
organisms are selected by nature to pass on 
their characteristics to the next generation. 
Darwin’s theory of evolution applies to plants 
as well as animals. It can be described as 
follows:

 – Within any population, there is natural 
variation. Some individuals have more 
favourable variations than the others.

 – Even though all species produce a large 
number of o�spring, populations remain 
fairly constant naturally.

 – �is is due to the struggle between 
members of the same species and 
di�erent species for food, space and mate.

 – �e struggle for survival within 
populations eliminates the un�t 
individuals. �e �t individuals possessing 
favourable variations survive and 
reproduce. �is is called natural selection 
(or survival of the �ttest.)

 – �e individuals having favourable 
variations pass on these variations to their 
progeny from generation to generation.

 – �ese variations when accumulate over a 
long time period, lead to the origin of a 
new species.

 X Natural selection is the process of evolution 
of a species whereby characteristics which 
help individual organisms to survive and 
reproduce are passed on to their o�spring, 
and those characteristics which do not help 
are not passed on.

 X �ough Darwin’s theory was widely accepted, 
but it was criticised on the ground that 
it could not explain ‘how the variations 
arise’. Genetic variation is the raw material 
of evolution. So, the Darwin’s theory was 
modi�ed accordingly. �ese days, the most 
accepted theory of evolution is the Synthetic 
�eory of Evolution in which the origin of 
species is based on the interaction of ‘genetic 
variation’ and ‘natural selection’.

8  Arti�cial selection : Arti�cial selection is 
the process by which man selects trait(s) 
useful to him for improving the qualities of 
domesticated plants and animals.
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E.g., plant breeders have produced several 
useful varieties of plants like wheat, rice, 
sugarcane, cotton, pulses, vegetables and 
ornamental plants by arti�cial selection. 
Several crop plants like broccoli, kohlrabi, 
cabbage, cauli�ower, kale, etc., are produced 
from a common wild cabbage species by 
selective breeding.

8  Speciation : A species is a population of 
organisms consisting of similar individuals 
which can breed together and produce fertile 
o�spring. �e process by which new species 
develop from the existing species is known as 
speciation.

 X �e important factors which could lead to the 
rise (or formation) of a new species are the 
following:

 – Geographical isolation of a population 
caused by various types of barriers (such 
as mountain ranges, rivers and sea). �is 
isolation leads to reproductive isolation 
due to which there is no �ow of genes 
between separated groups of population.

 – Genetic dri� caused by drastic changes 
in the frequencies of particular gene by 
chance alone.

 – Variations caused in individuals due to 
natural selection.

8  Evolution and progress : Evolution should 
not be equated with `progress’. �ere is no  
real progress in the concept of evolution. 
Evolution, infact results in the generation 
of diversity and shaping of this diversity by 
environmental selection. �e only progressive 
trend that appears in the evolution is the 

development of more and more complex 
designs over a period of time. For instance, 
one of the simplest forms of bacteria still 
inhabit the most inhospitable habitats such 
as hot springs, deep sea thermal vents and 
the ice of Antarctica. �us, human beings are 
not the pinnacle of evolution, but simply yet 
another species in the spectrum of evolving 
life.

8  Human evolution : Human evolution has 
been studied by using various tools  of  
tracing evolutionary relationships such as 
excavating (digging Earth), carbon-dating, 
studying fossils as well as determining DNA 
sequences. �e study reveals there is a great 
diversity of human forms and features across 
the planet. For a long time, people used to talk 
about `human races’. �e human races were 
identi�ed on the basis of their skin colour and 
named as white, black, yellow and brown.
In fact, there is no biological basis for 
dividing human beings into di�erent `races’, 
it is now proved that all human beings belong 
to a single species, Homo sapiens. �e earliest 
members of Homo sapiens have been traced 
back to Africa. A couple of hundred thousand 
years ago, some of our ancestors le� Africa 
while others continued living there while the 
residents spread across Africa. �e migrants 
slowly spread across the planet from Africa 
to West Asia, then to Central Asia, Eurasia, 
South Asia, East Asia. Like all other species 
on the planet, they had come into being as an 
accident of evolution and were trying to live 
their lives the best they could.
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9.1  Accumulation of Variation 
During Reproduction

VSA (1 mark)

1. All the variations in a species do not have 
equal chances of survival. Why?

(Foreign 2014)
2. What is the e�ect of DNA copying which is 

not perfectly accurate in the reproduction 
process? (AI 2008)

SA I (2 marks)  
3. Why is variation bene�cial for the species, 

but not necessarily for the individual?
(Foreign 2010)

4. De�ne variation in relation to a species. Why 
is variation bene�cial in the species?

(Delhi 2008)

SA II (3 marks)

5. “Only variations that confer an advantage 
to an individual organism will survive in a 
population.” Justify this statement.

(Foreign 2011)

9.2  Heredity
VSA (1 mark)

6. Name the information source for making 
proteins in the cells. (Delhi 2014)

7. What is a gene? (AI 2014)
8. What is heredity? (AI 2014)
9. Why is the progeny always tall when a tall pea 

plant is crossed with a short pea plant?
(Foreign 2014)

SA I (2 marks)  
10. Write a di�erence between inherited traits and 

acquired traits giving one example of each.
(Delhi 2013C)

11. A man with blood group A marries a woman 
with blood group O and their daughter has 

blood group O. Is this information enough to 
tell you which of the traits - blood group A or 
O is dominant? Why? (Delhi 2008)

SA II (3 marks)

12. How did Mendel’s experiments show that 
di�erent traits are inherited independently? 
Explain. (Delhi 2017)

13. How did Mendel explain that it is possible 
that a trait is inherited but not expressed in 
an organism? (AI 2017)

14. In one of his experiments with pea plants 
Mendel observed that when a pure tall pea 
plant is crossed with a pure dwarf pea plant, 
in the �rst generation, F1 only tall plants 
appear.

 (a) What happens to the traits of the dwarf 
plants in this case?

 (b) When the F1 generation plants were self-
fertilised, he observed that in the plants 
of second generation, F2 both tall plants 
and dwarf plants were present. Why it 
happened? Explain brie�y.

 (Delhi 2016)
15. How did Mendel interpret his result to show 

that traits may be dominant or recessive? 
Describe brie�y. (Delhi 2016)

16. In a monohybrid cross between tall pea 
plants (TT) and short pea plants (tt) a 
scientist obtained only tall pea plants (Tt) in 
the F1 generation. However, on sel�ng the 
F1 generation pea plants, he obtained both 
tall and short plants in F2 generation. On 
the basis of above observations with other 
angiosperms also, can the scientist arrive 
at a law? If yes, explain the law. If not, give 
justi�cation for your answer. (Delhi 2016)

17. How do Mendel’s experiment show that traits 
are inherited independently?  (AI 2016)

18. With the help of an example justify the 
following statement: “A trait may be inherited, 
but may not be expressed.” (AI 2016)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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19. List two di�erences in tabular form between 
dominant trait and recessive traits. What 
percentage/proportion of the plants in the F2 
generation/progeny were round, in Mendel’s 
cross between round and wrinkled pea 
plants? (Foreign 2016)

20. Explain Mendel’s experiment with peas on 
inheritance of characters considering only 
one visible contrasting character.

(Foreign 2016, 2014)
21. “It is a matter of chance whether a couple will 

have a male or a female child.” Justify this 
statement by drawing a �ow chart.

(Foreign 2015)
22. “It is possible that a trait is inherited but may 

not be expressed.” Give a suitable example to 
justify this statement. (Foreign 2015)

23. A cross was made between pure breeding pea 
plants, one with round and green seeds and 
the other with wrinkled and yellow seeds.

 (a) Write the phenotype of F1 progeny. Give 
reason for your answer.

 (b) Write the di�erent types of F2 progeny 
obtained along with their ratio when F1 
progeny was selfed.  

(Delhi 2014, Delhi 2013C)
24. (a) Mendel crossed tall pea plants with 

dwarf pea plants in his experiment. Write his 
observations giving reasons on the F1 and F2 
generations.

 (b) List any two contrasting characters 
other than height that Mendel used in his 
experiments in pea plants. (Delhi 2014)

25. “A trait may be inherited, but may not be 
expressed”. Justify this statement with the 
help of a suitable example.

 (AI 2014)
26. “�e sex of a newborn child is a matter 

of chance and none of the parents may be 
considered responsible for it”. Justify this 
statement with the help of �ow chart showing 
determination of sex of a new born.

(Delhi 2013)
27. A blue colour �ower plant denoted by BB is 

cross-bred with that of white colour �ower 
plant denoted by bb.

 (a) State the colour of �ower you would 
expect in their F1 generation plants.

 (b) What must be the percentage of white 
�ower plants in F2 generation if �owers 
of F1 plants are self-pollinated?

 (c) State the expected ratio of the genotypes 
BB and Bb in the F2 progeny.

(Delhi 2012)
28. If we cross pure-breed tall (dominant) pea 

plant with pure-breed dwarf (recessive) pea 
plant we will get pea plants of F1 generation. 
If we now self-cross the pea plant of F1 
generation, then we obtain pea plants of F2 
generation.

 (a) What do the plants of F1 generation look 
like?

 (b) State the ratio of tall plants to dwarf  
plants in F2 generation.

 (c) State the type of plants not found in F1 
generation but appeared in F2 generation, 
mentioning the reason for the same.

(AI 2012)
29. With the help of a �ow chart explain in brief 

how the sex of a newborn is genetically 
determined in human beings. Which of 
the two parents, the mother or the father, 
is responsible for determination of sex of a 
child?

 (Foreign 2012)
30. How is the sex of the child �xed during the 

fertilisation step in human beings? Explain.
(Foreign 2011)

31. Explain how the sex of the child is determined 
at the time of conception in human beings.

(AI 2009)

LA (5 marks)

32. How do Mendel’s experiments show that
 (a) traits may be dominant or recessive?
 (b) inheritance of two traits is independent 

of each other?   (Delhi 2017)
33. (a)  Why did Mendel choose garden pea for 

his experiments ? Write two reasons.
 (b) List two contrasting visible characters of 

garden pea Mendel used for his experiment.
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 (c) Explain in brief how Mendel interpreted 
his results to show that the traits may be 
dominant or recessive. (Foreign 2016)

9.3  Evolution
VSA (1 mark)

34. Give the respective scienti�c terms used for 
studying

 (a) the mechanism by which variations are 
created and inherited and 

 (b) the development of new type of 
organisms from the existing ones.

(Delhi 2014)
35. Write the contribution of Charles Darwin in 

the �eld of ‘evolution’. (Delhi 2014)
36. Why do mice whose tails were surgically 

removed just a�er birth for generations, 
continue to produce mice with tails?

(Foreign 2014)
SA I (2 marks)  

37. Give one example each of characters that are 
inherited and the ones that are acquired in 
humans. Mention the di�erence between the 
inherited and the acquired characters.

(Delhi 2010)

SA II (3 marks)

38. Distinguish between the acquired traits and 
the inherited traits in tabular form, giving 
one example for each. (Delhi 2017)

39. With the help of two suitable examples, 
explain why certain experiences and traits 
earned by people during their lifetime are not 
passed on to their next generations. When 
can such traits be passed on? (AI 2017)

40. List three distinguishing features, in tabular 
form, between acquired traits and the 
inherited traits. (Delhi 2016)

41. “We cannot pass on to our progeny the 
experience and quali�cations earned during 
our lifetime.” Justify the statement giving 
reason and examples. (Delhi 2015)

42. List in tabular form, two distingushing 
features between the acquired traits and the 
inherited traits with one example of each.

(Delhi 2015, AI 2012)

43. Distinguish between inherited and acquired 
traits by giving one example of each. Give 
reason why the traits acquired during the 
lifetime of an individual are not inherited.

(Foreign 2014)
44. With the help of suitable examples, explain 

why certain traits cannot be passed on to the 
next generation. What are such traits called?

(AI 2014)
45. Tabulate two distinguishing features between 

acquired traits and inherited traits with one 
example of each. (Delhi 2013)

46. “An individual cannot pass on to its progeny 
the experiences of its life-time”. Justify the 
statement with the help of an example and 
also give reason for the same. (Foreign 2012)

47. Describe any three ways in which individuals 
with a particular trait may increase in 
population. (AI 2011)

9.4  Speciation

VSA (1 mark)

48. What is speciation? (Delhi 2015, 2013)

SA II (3 marks)

49. What is speciation? Explain in brief the role 
of natural selection and genetic dri� in this 
process. (Foreign 2016)

50. What is speciation? List four factors 
responsible for speciation. (Delhi 2015)

51. Explain the following:
 (a) Speciation
 (b) Natural selection. (AI 2015, Delhi 2011)
52. List three main factors responsible for the 

speciation and brie�y describe each one of 
them. (AI 2014)

53. List three main factors responsible for the 
rise of a new species giving a brief description 
about each. (Foreign 2014)

54. What is meant by the term speciation? List 
four factors which could lead to speciation.

(Delhi 2012)
55. With the help of suitable examples explain 

natural selection. (Foreign 2010)
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9.5  Evolution and Classi�cation
SA I (2 marks)  

56. What are fossils? What do they tell about the 
process of evolution? (AI 2008)

SA II (3 marks)

57. Explain with the help of an example each, how 
the following provide evidences in favour of 
evolution:

 (a) Homologous organs
 (b) Analogous organs
 (c) Fossils   (Delhi 2017, AI 2015, Delhi 2011)
58. “Evolution and classi�cation of organisms 

are interlinked”. Give reasons to justify this 
statement. (AI 2017)

59. “Two areas of study namely ‘evolution’  and 
‘classi�cation’  are interlinked”. Justify this 
statement. (AI 2016)

60.  List three factors that provide evidences in 
favour of evolution in organisms and state the 
role of each in brief. (Foreign 2016)

61. (a)  Planaria, insects, octopus and vertebrates 
all have eyes. Can we group eyes of these 
animals together to establish a common 
evolutionary origin? Justify your answer.

 (b) “Birds have evolved from reptiles”. State 
evidence to prove the statement.

 (Delhi 2015)
62. (a)  Cite the evidence on the basis of which it 

is concluded that birds have evolved from 
reptiles.

 (b) Insects, octopus, Planaria and vertebrates 
also possess eyes. Can these animals be 
grouped together on the basis of the eyes 
they possess. Why or why not ? Give reason 
to justify your answer.           (Foreign 2015)

63. (a)  Give the evidence that the birds have 
evolved from reptiles.

 (b)  Insects, octopus, Planaria and vertebrates 
possess eyes. Can we group these animals 
together on the basis of eyes that they 
possess? Justify your answer giving 
reason.  (Delhi 2014)

64. What are fossils? How do they help in the 

study of evolution?     (Delhi 2013C, AI 2011)
65. Distinguish between homologous organs and 

analogous organs. In which category would 
you place wings of a bird and wings of a bat? 
Justify your answer giving a suitable reason.

 (Delhi 2012)
66. How are fossils formed? Describe, in brief, 

two methods of determining the age of fossils.
(AI 2012)

67. (a)  We see eyes in Planaria, insects, octopus 
and vertebrates. Can eyes be grouped 
together in case of the above-mentioned 
animals to establish a common 
evolutionary origin? Why?

 (b)  State one evidence to prove that birds 
have evolved from reptiles.

(Foreign 2012)
68. Explain how evolutionary relationship can be 

traced by the study of homologous organs.
(Foreign 2011)

69. Explain analogous organs and homologous 
organs. Identify the analogous and 
homologous organs amongst the following:

 Wings of an insect, wings of a bat, forelimbs 
of frog, forelimbs of a human.      (Delhi 2009)

70. What are fossils? Describe the importance of 
fossils in deciding evolutionary relationship 
between organisms. (Foreign 2009)

LA (5 marks)

71. De�ne evolution. How does it occur? 
Describe how fossils provide us evidences in 
support of evolution. (AI 2016)

72. What are fossils? How are they formed? List 
two methods of determining the age of fossils. 
Explain in brief the importance of fossils in 
deciding the evolutionary relationships.

(Foreign 2016)

9.6  Evolution Should not be 
Equated With ‘Progress’

SA II (3 marks)

73. De�ne the term “evolution”. Evolution should 
not be equated with progress.” Give reason to 
justify this statement. (Foreign 2014)
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1. All the variations do not have equal chances 
of survival in the environment in which they 
live. Depending on the nature of variations, 
di�erent individuals would have di�erent kinds 
of advantages. �e organisms which are most 
adapted to the environment will survive.
2. DNA copying is imperative for reproduction 
and multiplication of species. When a cell or an 
organism is ready to reproduce asexually it makes 
a copy of its DNA which carries all the hereditary 
information in the form of genes. In most cases, 
DNA copying is accurate and progenies are exact 
copies of parents but very rarely error takes place 
during this process and variations arise among the 
individuals of progeny. In sexually reproducing 
organisms, error in DNA copying accounts for 
variations during gametogenesis along with 
variation that always arise due to crossing over 
during meiotic divisions.
3. Due to presence of variation, few individuals in 
population may survive under extreme conditions 
such as change in temperature, water level, etc. 
Due to drastic change in niche, population except 
few individuals with variations can be wiped out. 
�is inbuilt tendency for variation is the basis of 
evolution and over time, such variations are useful 
for the survival of the species.
4. �e di�erences in the traits or characters shown 
by the individuals of a species are referred to as 
variations. Variations appear during reproduction 
whether organisms multiply asexually or sexually. 
Minor variations arise during asexual reproduction 
due to small inaccuracies in DNA copying. Sexual 
reproduction however, generates greater variations 
because of the following reasons:
(i) Chance separation of chromosomes during 
gamete formation (gametogenesis).
(ii) Crossing over during meiosis.
(iii) Chance coming together of chromosomes 
during fertilisation.
(iv) Mutations, i.e., alterations in the genetic 
material.
Some variations among individuals of a species 

are favourable and helpful in better survival. 
Depending upon the nature of variations, 
di�erent individuals would have di�erent kinds 
of advantages. For example, bacteria that can 
withstand heat will survive better in a heat wave 
than others.
5. Variations are the structural, functional or 
behavioural changes from the normal characters 
developed in the living organisms. Inheritable 
variations participate in evolution. According to 
Darwin, natural selection sorts out individuals 
with favourable variations. Such organism will 
survive, reproduce more and thus, will leave more 
progenies. Hence, useful variations get established 
in nature.
6. Deoxyribonucleic acid (DNA) present in the 
chromosomes of cell nucleus is the information 
source for making proteins.
7. A gene is a unit of DNA on a chromosome 
which governs the synthesis of particular protein 
that controls speci�c characteristics (or traits) of 
an organism.
8. �e inheritance of characters (or traits) from 
the parents to their o�springs is called heredity.
9. When a tall pea plant is crossed with a short 
pea plant, the resultant progeny is always tall 
because tall is dominant trait and short is recessive 
trait. �erefore, dominant trait expresses itself in 
the progeny.
10. A trait (or characteristic) of an organism 
which is ‘not inherited’ but develops in response 
to the environment is called an acquired trait. For 
example, if a group of mice are normally bred, all 
their progeny will have tails. Now, if the tails of 
these mice are cut by surgery in each generation, 
tail-less mice will not be produced. �is is so 
because removal of tail is an acquired character.
A trait (or characteristic) of an organism which is 
caused by a change in its genes (or DNA) is called 
an inherited trait . Inherited traits can be passed on 
to the progeny of the organism because they have 
produced changes in the genes (or DNA) of the 
organism. For example, skin colour in human beings.

Detailed Solutions
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11. In humans, genes for blood groups A and 
B are dominant over genes for blood group O 
but codominant to each other. Hence, genotype 
of man with blood group A will be either IAIA 
(homozygous dominant) or IAIO (heterozygous 
dominant). Genotype of woman with blood group 
O will be IOIO. �e children of this couple will have 
the following probabilities for their blood groups :

                   
Case I :       IAIA           ×          IOIO

(Parents)       ↓ ↓

Gametes:    

IAIO 

IA IO

   

F1 :
    All children with 

    blood group A (heterozygous) 

                         
Case II :         IAIO      ×       IOIO 

(Parents)         ↓ ↓

Gametes:     IA    IO    IO

IAIO    IOIOF1 :
  50% children with  50% children
  A blood group  with O blood
  (heterozygous  group (homozy-
  dominant)  gous recessive)
�us, gene for blood group A is dominant over 
gene for blood group O.
12. In a dihybrid cross given by Mendel, it was 
observed that when two pairs of traits or characters 
were considered, each trait expressed independent 
of the other. �us, Mendel was able to propose the 
Law of Independent Assortment which says about 
independent inheritance of traits. �is could be 
explained clearly from the given cross:

 

RY

RRYY
Round 
yellow

RRYy
Round 
yellow

RrYY
Round 
yellow

RrYy
Round 
yellow

RY

Ry

RRYy
Round 
yellow

RRyy
Round 
green

RrYy
Round 
yellow

Rryy
Round 
green

Ry

rY

RrYY
Round 
yellow

RrYy
Round 
yellow

rrYY
Wrinkled 

yellow

rrYy
Wrinkled 

yellow
rY

ry

RrYy
Round 
yellow

Rryy
Round 
green

rrYy
Wrinkled 

yellow

rryy
Wrinkled 

green
ry

F2 generation ratio : Round-yellow = 9, Round-
green = 3 Wrinkled-yellow = 3; Wrinkled-green =1
13. Mendel �rst selected two pure line plants. 
He then crossed such plants having contrasting 
characters. In the F1 generation, he observed 
that only one of the two contrasting character 
appeared, he called it dominant and the one which 
does not get expressed in F1 was recessive. He later 
selfed the F1 plants and observed that both the 
traits appear but in a de�nite proportion. It can be 
explained by the following cross : 

 

T
T

Tt (Tall)
Sel�ng 

F1 generation :

Gametes :

Parents (pure line) :

Tall : Dwarf
    3 : 1

t

t

TT
Tall plant

T t

tt
Dwarf plant

TT    Tt
Tt      tt

F2 generation :

�is is how Mendel explained that a trait may be 
inherited but not expressed in the plant.
14. (a) Mendel’s monohybrid cross indicated 
that out of two contrasting traits only one appears 
in the progeny of �rst generation. �is implies 
that the trait which appears in F1 generation is 
dominant and the trait which does not express is 
recessive. We can also say that gene controlling the 
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dominant trait is dominant gene or allele and gene 
controlling the recessive trait is recessive gene or 
allele.
In F1 progeny although the dominant trait is 
expressed but genes for both dominant and 
recessive traits are present in a heterozygous 
condition. �e recessive trait has a chance to 
express in next generation only if recessive genes 
come in homozygous condition. �is can be 
illustrated by the given cross:

Tt (Tall)F1 generation :

Gametes :

Parents (pureline) :
TT

Tall plant

T t

tt
Dwarf plant

(b) Appearance of suppressed recessive trait in 
individuals of F2 generation in Mendelian cross 
indicates that the characters of recessive traits are 
not lost even when they are not expressed. When 
the F1 generation plants were allowed to self-
fertilise, both the parental traits were expressed in 
de�nite proportion in F2 generation. �is could be 
explained by the given cross by sel�ng the gametes 
obtained in F1 generation.

F1 generation : All tall plants obtained 
Tt

T

TT

3 tall plants 1 dwarf 
plant

Tt Tt tt

Tt t

Self fertilised
× Tt

Gametes :

Ratio : 

15. Mendel crossed the pea plant for two 
contrasting characters under consideration. 
�e trait that expressed itself in F1 generation 
was dominant and the one not expressed in F1 
generation was recessive. He later selfed the plants 
of F1 generation and recovered, both parental 
traits in a de�nite proportion in F2 generation. 

Mendel interpreted his results as, the trait that 
expressed itself in F1 was dominant and the one 
that reappeared  in F2 generation was recessive. It 
can be demonstrated by the following cross :

T
T

Tt (All tall)
Sel�ng

F1 generation :

Gametes :

Parents:

3 Tall : 1 Dwarf

t

t

TT

T t

tt

TT    Tt
Tt      tt

F2 generation :

16. In the situation discussed in the question the 
scientist can arrive at two di�erent laws, i.e., law of 
dominance and law of segregation (or law of purity 
of gametes). �is can be explained with the help of 
following crosses :

Parents :

Gametes :

Sel�ng :

Gametes :

F1

F2

TT

TT Tt Tt tt

Tt

3 Tall 1 Dwarf:

Tt

T

Tt t

(Tall)

Tall

(Dwarf)
tt

Tt

t

×

×

T

generation :

generation :

Ratio :

In F1 hybrid two dissimilar alleles are present for 
one character, i.e., height T is for tallness and t is 
for dwarfness, out of which only one allele called 
dominant allele expresses itself and the one which 
remains unexpressed is called recessive allele. �is 
is called “law of dominance”.
Also the two dissimilar alleles that remain together 
in a heterozygous individual do not get mixed up 
and keep their distinct identity. Hence, at the time 
of gamete formation they separate so that each 
gamete receives only one allele and is always pure 
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which enables reappearance of recessive trait in 
F2 progenies when the two recessive alleles come 
together. �is is called "law of purity of gametes."

17. Refer to answer 12.

18. A trait may be inherited but may not be 
expressed, this could be explained by the given 
example. When a tall pea plant was crossed with a 
dwarf pea plant, then F1 generation plants were all 
tall. When F1 plants were selfed, then F2 generation 
plants were both tall and dwarf. �is shows that 
the F1 plants had inherited both the parental traits 
but did not express dwarfness or recessive trait in 
the presence of the trait for tallness or dominant 
trait. �is could be explained by the given cross :

Parent :

Gametes :

Sel�ng:

Ratio :

TT

 TT        Tt      Tt        tt

Tt

3 Tall 1 Dwarf:

Tt

T

T Tt t

(Tall)

(Tall)

(Dwarf)
tt

Tt

t

×

×

F1 generation :

19. Di�erences between dominant traits and 
recessive trait are given below:

Dominant trait Recessive trait

(i) It is the trait controlled 
by dominant allele.

It is the trait controlled 
by recessive allele.

(ii) It is the trait which 
is expressed in F1 
generation.

It is the trait which 
remains suppressed 
in F1 generation 
and appears in F2 
generation.

Out of total 4 genotypes possible in F2 generation 
31 genotypes result in phenotypic expression of 
round seeds. So, the percentage of plants with 
round seeds will be 75%. �is can be illustrated as 
follows:

Parent  :       RR     ×      rr
  (Round)         (Wrinkled)
       ↓ ↓
Gametes :      R       r

     Rr
F1 generation :         Rr                      Rr
       × 
                 Sel�ng

Gametes            R         r             R         r

F2 generation : RR         Rr        Rr        rr

20. Mendel crossed a pure tall pea plant with 
pure dwarf pea plant. All the plants obtained in F1 
generation were tall. When Mendel selfed plants 
from F1 generation then he obtained both tall and 
dwarf plants in F2 generation in the ratio of 3 : 1.
�is can be illustrated as follows :

Parent :

Gametes :

Sel�ng:

Ratio :

TT

 TT        Tt      Tt        tt

Tt

3 Tall 1 Dwarf:

Tt

T

T Tt t

(Tall)

(Tall)

(Dwarf)
tt

Tt

t

×

×

F1 generation :

�is explains that for each pair of contrasting 
characters there are two alleles. �e trait which is 
expressed in F1 is dominant trait and is controlled 
by dominant allele and the trait which remains 
unexpressed in F1 is the recessive trait and is 
controlled by recessive gene. When both the 
contrasting alleles are present together in F1 
individuals, no mixing of alleles occurs and they 
again segregate at the time of gamete formation 
�erefore, when the recessive alleles come together 
they result in reappearance of recessive trait in F2 
generation.
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21. Sex is determined at the time of fertilisation 
when male and female gametes fuse. Male 
produces two types of gametes, i.e., having X or 
Y chromosome and female produces same type of 
gametes containing X chromosomes. �e sex of 
the child is determined at the time of fertilisation 
when male and female gametes fuse to form 
zygote.
If a sperm (male gamete) carrying X chromosome 
fertilises an egg or ovum (female gamete) carrying 
X chromosome, then the o�spring will be a girl 
(female). �is is because the o�spring will have XX 
combination of sex chromosomes.
If a sperm (male gamete) carrying Y chromosome 
fertilises an egg or ovum (female gamete) which 
has X chromosome, then the o�spring will be a 
boy (male). �is is because the o�spring will have 
XY combination of sex chromosomes.
�erefore, there are 50% chance of a male child 
and 50% chance of a female child. 

Gametes 

Female

X

Male

X Y

XYXX

BoyGirl
22. Refer to answer 18.
23. (a) �e given cross was made between pure 
breeding pea plants, one with round and green 
seeds and the other with wrinkled and yellow 
seeds.
Yellow seed colour and round seed shape is 
dominant over green seed colour and wrinkled seed 
shape. In F1 generation, dominant traits express 
itself, whereas recessive traits get suppressed.
 

RRyy

Ry rY

rrYYParents :

Gametes  :

F1 Generation : RrYy (Round yellow 
seeds)

Round and 
green seeds

Wrinkled and 
yellow seeds×

�erefore, the phenotype of F1 progeny is round 
and yellow. 
(b) �e di�erent types of F2 progeny obtained 
along with their ratio when F1 progeny was selfed 
could be illustrated by the given cross:
F1 Generation : RrYy

Gametes :

RrYy

RY Ry rY ry RY Ry rY ry

(Sel�ng)

RY Ry rY ry

RY RRYY
Ro und 
yellow

RRYy
Round 
yellow

RrYY
Round 
yellow

RrYy
Round 
yellow

Ry RRYy
Round 
yellow

RRyy
Round 
green

RrYy
Round 
yellow

Rryy
Round 
green

rY RrYY
Round 
yellow

RrYy
Round 
yellow

rrYY
Wrinkled 
yellow

rrYy
Wrinkled 
yellow

ry RrYy
Round
yellow

Rryy
Round 
yellow

rrYy
Wrinkled 
yellow

rryy
Wrinkled 
green

Phenotypic ratio : 9 : 3 : 3 : 1
Round yellow seeds – 9 ; Round green seeds – 3
Wrinkled yellow seeds – 3 ; Wrinkled green seeds – 1
24. (a) �e  possible cross  of Mendel's experiment 
is : 

Parental generation 
Tall plant       

TT

T t

TT Tt Tt tt

Dwarf plant
tt

F1 Generation :

F2 Generation genotype : 
F2 Generation phenotype :       Tall       Tall                 Tall     Dwarf

Tt
(Tall plant)

×Tt Tt

Gametes :

On sel�ng of F1 generation

T Tt t

Gametes

Ratio : 3 :      1
Hence, tall (T) is dominant whereas dwarf (t) 
is recessive. In F1 generation, only dominant 
trait expresses itself, whereas recessive trait gets 
suppressed.
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In F2 generation, both traits, i.e., dominant and 
recessive express themselves . In this way, Mendel’s 
experiment showed that the traits (tall and dwarf) 
are inherited independently.
(b) �e two contrasting characters other than 
height that Mendel used in his experiment in pea 
plants are round/wrinkled seeds and violet/white 
�owers.
25. Refer to answer 18.
26. Refer to answer 21.
27. (a) �e colour of the �ower in F1 generation 
will be blue.
(b) If the �owers of F1 generations are self 
pollinated, then the percentage of white �owers in 
F2 generation must be 25%.
(c) �e expected ratio of the genotypes BB and Bb 
in the F2 generation progeny is 1  : 2.
�e above results could be depicted by the given 
cross:

Parental

Gametes :

F1 generation :

Blue colur
�ower plant

All blue plants obtained

White colour
�ower plant

(BB) (b b)
generation:

B b bB

Bb Bb

F2 generation :

Blue colour
�ower plant

Pure

Blue colour
�ower plant

Bb B b

BB

(Sel�ng)

Hybrid Pure

B b B b

Bb Bb bb

1      : 2           : 1
Blue Blue    Blue White

28. (a) �e plants of F1 generation will be all tall 
plants.
(b) �e ratio of tall plants to dwarf plants in F2 
generation is 3 : 1.
(c) Dwarf plants are not found in F1 generation 
but appeared in F2 generation. �is is so because in 
F1 generation only dominant trait (tall) expresses 
itself and recessive trait (dwarf) gets suppressed. 
�e dwarf plants appeared in F2 generation, 
because the traits whether dominant or recessive 
are independently inherited. In others words, a 
single copy of (T) is enough to make the plant tall, 
while both copies have to be (t) for the plant to be 
dwarf.

Parents :

Gametes :

F1 generation :

Pure tall
(TT)

Pure dwarf
(tt)

(T) (t)

F2 generation :

Tt
(Tall)

Tt
(Tall)

TT
(Tall)

tt
(Dwarf)

Tt
(Tall)

T

T

t

t

Gametes

F2 phenotypic ratio–3 (Tall) : 1 (Dwarf)
F2 genotypic ratio–   1        :            2           :           1
                 (Pure Tall)    (Hybrid Tall)   (Pure Dwarf)

29. Refer to answer 21.
30. Human beings have 23 pairs chromosomes (22 
pairs of autosomes +1 pair of sex chromosome). 
A male has one X chromosome and one Y 
chromosome whereas a female has two X 
chromosomes. Sex of a child depends on the two 
conditions which takes place during fertilisation. 
�e two conditions are given below:
(i) If a sperm carrying X chromosome fertilises 
an ovum which carries X chromosome, then the 
child born will be girl.
(ii) If a sperm carrying Y chromosome fertilises 
an ovum which carries X chromosome, then the 
child born will be a boy.
31. Refer to answer 30.
32. (a) Mendel �rst crossed pure-bred tall pea 
plants with pure-bred dwarf pea plants and found 
that only tall pea plants were produced in the �rst 
generation (F1). He then self crossed the tall pea 
plants of the F1 generation and found that tall 
plants and dwarf plants were obtained in the second 
generation or (F2) in the ratio of 3:1. Mendel said 
that the trait of dwarfness of one of  the parent pea 
plant had not been lost, it was merely concealed 
or suppressed in the �rst generation to re-emerge 
in the second generation. He called the suppressed 
trait of ‘dwarfness’ as ‘recessive trait’ and the 
expressed trait of ‘tallness’ as the ‘dominant trait’. 
In this way, Mendel’s experiments with tall and 
dwarf pea plants showed that the traits may be 
dominant or recessive. 
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Hence this could be explained by the given cross : 

F1 generation phenotype :

Gametes :

Crossing of gametes  
during fertilisation 

F2 generation genotype :
F2 generation phenotype :

Tall plant Tall plant×
Tt

TT Tt Tt tt
Tall Tall Tall Dwarf

Tt

T t T t

(�ree tall and one dwarf plant)

(b) Mendel observed  that he had started with 
two combinations of characteristics in seeds, 
round-yellow and wrinkled -green, and two new 
combinations of characteristics had appeared in the 
F2 generation, round-green and wrinkled-yellow. 
According to Mendel’s second law of inheritance 
more than one pair of traits are considered in a 
cross simultaneously, the factors responsible for 
each pair of trait are distributed independently to 
the gametes.
�e cross given below showing dihybrid cross 
explains that the inheritance of two traits is 
independent of each other. 

RRYY
Round 
yellow

RRYy
Round 
yellow

RrYY
Round 
yellow

RrYy
Round 
yellow

RrYY
Round 
yellow

RrYy
Round 
yellow

rrYY
Wrinkled 

yellow

rrYy
Wrinkled 

yellow

RrYy
Round 
yellow

Rryy
Round 
green

rrYy
Wrinkled 

yellow

rryy
Wrinkled 

green

RRYy
Round 
yellow

RRyy
Round 
green

RrYy
Round 
yellow

Rryy
Round 
green

RY

RY

Ry

Ry

rY

rY

ry

ry

F2 generation : Round-yellow = 9, Round-green = 3
Wrinkled-yellow = 3; Wrinkled-green =1
33. (a) Mendel chose garden pea for his experiments 
because:
(i) It was easy to grow and it shows some clear 
contrasting traits like some pea plants are tall 
whereas others are dwarf.
(ii) Pea plants are self pollinating and many 
generation of pea plants can be produced in 
comparatively less time.
(b) �e contrasting characters of garden pea plant 
studied by Mendel are:

Character
Plant

Dominant Recessive
1. Plant height Tall Dwarf
2. Colour of the seed Yellow Green

(c) Refer to answer 15.
34. (a) Heredity is the mechanism by which 
variations are created and inherited.
(b) Evolution is the process in which development 
of new type of organisms takes place from the 
existing ones.
35. �e contribution of Charles Darwin in 
the �eld of evolution is that only the organism 
which can adapt to the changing environmental  
conditions can survive and he also stated that 
the natural selection is a process which plays an 
important role in evolution of plants and animals 
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by selecting the organisms with traits favourable to 
the environment.
36. A group of mice are normally bred and all 
their progeny possess tail. Now, if the tails of these 
mice are surgically removed in each generation, 
tail-less mice will not be produced. �is is so 
because removal of tail during the life cycle of mice 
is an acquired character which is not transferred to 
future generations. �e removal of the tail cannot 
change the genes of the germ cells of the mice.
37. �e di�erence between inherited and acquired 
characters is that the inherited character of an 
organism is caused by a change in its genes (or 
DNA) on the other hand acquired character of an 
organism is not inherited but develops in response 
to the environment. Eye colour is an example 
of inherited character whereas swimming is an 
example of acquired character in humans.
38. Di�erences between the inherited traits and 
acquired traits are as follows :

Inherited traits Acquired traits
(i) �ese are passed 

from the parent 
to o�spring.

�ese are developed during 
the life of an individual.

(ii) �ese are genetic 
variations.

�ese are somatic 
variations.

(iii) �ese develop 
due to 
crossing over 
phenomenon 
and mutations.

�ese develop due to 
use and disuse of organs 
and direct e�ect of 
environment.

(iv) �ese are passed 
on from one 
generation to 
the other.

�ese traits die with the 
death of the individual.

(v) Example : Skin 
colour, eye 
colour, form of 
hair, polydactyly 
(extra �ngers), 
free and 
attached ear 
lobes, blood 
groups of 
human beings.

Example : If a group of 
mice are normally bred, 
all their progenies will 
have tails. Now, if the 
tails of these mice are 
removed surgically in each 
generation, tailless mice 
will not be produced. It is 
so because removal of tail 
is an acquired character 
and it will not bring change 
in the genes of the germ 
cells of the mice.

39. Certain experiences and traits earned by 
people during their lifetime are not passed on to 
their next generations because all these characters 
are acquired by the man during his lifetime. �e 
man is not born with these traits and he cannot 
pass on these traits to his children. �ese could be 
better explained by the given examples:
(i) Child of a very good swimmer may not know 
how to swim. �is is so because the technique of 
swimming is not inherited from parents but it is 
learnt by the person himself or herself.
(ii) A person may have a scar on the face from a 
cut he got in an accident. �is is also an example of 
acquired trait which cannot be passed to the next 
generation. 
Traits can be passed on to future generations in 
which changes have occurred in the genes present 
in the reproductive cells of the parent organisms. 
�ese traits or characters are known as inherited 
traits.
40. Refer to answer 38.

41. Refer to answer 39.
42. Refer to answer 38.
43. Refer to answers 38 and 39.
44. Refer to answer 39.
45. Refer to answer 38.
46. If we breed a group of mice, all the progeny of 
mice will have tails just like their parents. Now, if we 
remove the tails surgically and again breed them, 
we still get new mice with tails. �is is because 
cutting the tails of mice does not change the genes 
of their reproductive cells (or gametes). And since 
the acquired trait of ‘cut tails’ does not bring about 
a change in the genes of mice, this trait cannot  
be passed on to their next generations. From this 
we conclude that the experiences acquired by an 
individual during his lifetime (called acquired 
traits) cannot be passed on to its progeny, and 
hence cannot lead to evolution because they are 
not caused by the change in genes.
47. �ree ways in which individuals with a 
particular trait may increase in population are:
(i) Genetic dri� : It is the random change in 
gene frequency occurring by chance �uctuations. 
In this phenomenon, an event may increase the 
frequency of a particular trait having little adaptive 
value and survival advantage.
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(ii) Natural selection : It is the phenomenon 
wherein nature selects traits favourable to the 
species in the environment. �us, a particular trait 
selected by the nature increases in number.
(iii) Geographical isolation : Interbreeding 
populations are geographically isolated by 
barriers such as mountain ranges, rivers and sea. 
�is geographical isolation leads to reproductive 
isolation and thus there is no gene �ow between 
separated groups of population and therefore, 
population with particular character increases.
48. �e process by which new species develop 
from the existing species is known as speciation.
49. �e process by which new species develop 
from the existing species is known as speciation. 
Both natural selection and genetic dri� play a very 
important role in speciation. By natural selection 
traits favourable to the species in the given 
environment are selected by the nature. 
Example, beetles develop colur variation during 
reproduction. Consequently, in the progeny, 
one beetle develops green body colour instead 
of normal red colour. �is beetle can inherit this 
variation in colour on to its progeny so that all its 
o�spring are green in colour. Crows cannot easily 
locate green-coloured beetles on the green leaves 
of bushes and continue to eat red beetles which 
are easily located on green leaves. As a result, in 
population of green beetles increases in each 
generation.
Genetic dri� is the elimination of the genes of 
certain traits from the small population when 
a section of population dies of natural calamity 
or migrates to other region. It alters the gene 
frequency of the remaining population. 
Suppose in sexually reproducing red beetle 
population, a colour variation arises wherein one 
beetle develops blue body colour instead of red.
�is beetle can also pass this colour variation to its 
progeny so that all its o�springs are blue coloured 
beetles. As the population of beetles expand, 
initially there would be few blue coloured beetles 
among the majority of red coloured beetles. At this 
point, an elephant comes by and stamps on the 
bushes where the beetles live. Consequently, most 
of the beetles get killed. By chance, most of the 

survived beetles are of blue colour. �is population 
again slowly multiply and will contain mostly blue 
coloured beetles over a period of time. Survival 
of more blue beetles in the population changed 
the coloured characteristic from normal red to 
blue over a period of time. In small population, 
accidents can change the frequency of some genes 
in a population, even if it does not give any survival 
advantage to the possessors.
50. �e process by which new species develop 
from the existing species is known as speciation. 
�e four factors responsible for speciation are:
(i) Geographical isolation of a population leads 
to reproductive isolation and hence speciation.
(ii) Genetic dri� leads of formation of new species 
by causing drastic changes in the frequencies of 
particular gene by chance alone..
(iii) Natural selection wherein nature in the wild 
selects traits favourable to the species in the given 
environment.
(iv) Random mating resulting in genetic variations 
in genotype frequencies within the population.
51. (a) Speciation : Origin of new species from 
existing one due to reproductive isolation of a part 
of its population is called speciation. 
Suppose a large population of beetle living in an 
area gets split into two sub populations due to 
geographical barriers like river, mountain, sea, 
etc. �en members of these sub-populations 
will not be able to interbreed. Hence, there will 
be no gene �ow between the members of these 
populations. A�er few generations, genetic dri� 
will accumulate di�erent variations in each of the 
two geographically separated sub-populations. 
Natural selection may also operate simultaneously 
in a di�erent way in these geographically isolated 
sub-populations. �is makes geographically 
isolated sub-populations to become more and 
more di�erent from each other and ultimately 
reproductive isolation occurs between individuals 
of these groups and they transform into new 
species. 
(b) Natural selection is the phenomenon wherein 
nature, in the wild, selects traits favourable to the 
species in its environment. 
Also refer to answer 49. 
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52. Speciation is the process by which new species 
develop from the existing species.
�e three important factors responsible for the 
speciation are :
(i) Geographical isolation of a population 
caused by various types of barriers such as 
mountain ranges, rivers and sea. Geographical 
isolation is the major factor in the speciation of 
sexually reproducing animals because it causes 
reproductive isolation and interrupts the �ow of 
genes between their isolated populations through 
the gametes.
(ii) Genetic dri� is the elimination of the genes 
of certain traits from the small population when 
a section of population dies of natural calamity 
or migrates to other region. It alters the gene 
frequency of the remaining population. 
(iii) Variations introduced by random mating 
and hybridisation. Random fusion of gametes 
adds new alleles and it result in formation of new 
species.
53. Refer to answer 52.
54. Refer to answer 50. 
55. Natural selection is the process by which 
organisms which are well adapted to the 
environment survive and reproduce and pass their 
successful characters to the next generation, while, 
organisms less adapted to the environment either 
fail to reproduce or die.
(i) When animals produce their progeny by 
sexual reproduction, some changes always appear 
in the progeny i.e., one of the progeny may be 
tall (having long legs) than the other one. When 
there is no food (grass, short plants, etc.) available 
on the ground, the progeny having long legs can 
easily reach the leaves on tall trees, eat them as 
food and survive. While the progeny having short 
legs cannot reach the leaves on tall trees, do not get 
any food, starve and hence die. �erefore, nature 
has selected the long-legged animals that will live 
enough to produce their o�springs. In course of 
evolution, the short legged animals evolved into 
long-legged animals due to favourable variations.
(ii) Birds evolved feathers as a means of providing 
insulation to their bodies in cold weather but 
later on these feathers became more useful for 
the purpose of �ying. Hence, sometimes an 

evolutionary change produced in an organism for 
one purpose becomes more useful for an entirely 
di�erent functions later.
56. Fossils are the remains or impressions of the 
dead animals and plants that lived in the remote 
past. �e fossils provide evidence for evolution. 
For example, a fossil bird called Archaeopteryx  
have characters of both reptiles and birds. It had 
feathers, fused bones and beak which are exclusive 
characters of birds and had  teeth in the jaws, 
claws on �ngers, a long tail, etc like reptiles. �us, 
Archaeopteryx is a connecting link between the 
reptiles and birds, and hence suggests that the 
birds have evolved from the reptiles through the 
process of continuous evolution.
57. (a) Homologous organs perform di�erent 
functions in di�erent species but have similar 
basic structure and similar embryonic origin. For 
example forelimbs of a frog, lizard, bird and human 
being show similarity in basic structure. However, 
these organs perform entirely di�erent functions 
but the basic similarity in the forelimbs of these 
di�erent vertebrates indicates common ancestry. 
�is means that these vertebrates have modi�ed 
according to the special needs of the subsequent 
generations during the course of evolution. 
(b) Analogous organs  are di�erent in fundamental 
structure and embryonic origin but have similar 
appearance and perform similar functions. For 
example, the wings of an insect and a bird have 
di�erent structures but they perform the same 
function of �ying. �e presence of these organs 
indicates that they are not derived from common 
ancestors but they can still evolve to perform 
similar functions to survive, �ourish and keep 
on evolving in the prevailing environment. �is 
provides a mechanism for evolution. 
(c) Refer to answer 56.
58. Evolution is the process by which newer types 
of organisms are developed from the pre-existing 
ones through modi�cations. Classi�cation is the 
arrangement of organisms into a series of groups 
based on physiological, biological, anatomical or 
other relationships. All systems of classi�cation 
are hierarchial. �e more closely two species are 
related, the more recently they have a common 
ancestor. Classi�cation of organisms necessarily 

os
bi

nc
bs

e.c
om



165Heredity and Evolution

involves organising them in di�erent groups, 
based on the similarities and di�erences of 
characteristics. It helps in the recognisation of 
the basic arrangement of a hierarchical structure 
among diverse species. It facilitates studies or 
research of wide variety associated with organisms 
e�ortlessly. �us, classi�cation of species is infact 
a re�ection of their evolutionary relationship or 
we can say that evolution and classi�cation are 
interlinked.
59. Refer to answer 58.
60. Some of the important sources which provide 
evidences for evolution are homologous organs, 
analogous organs and fossils.
Also refer to answer 57.
61. (a) Planaria, insects, octopus and vertebrates 
cannot be grouped together on the basis of eye. 
Eyes of insects, octopus, Planaria and vertebrates 
are analogous organs which have developed 
over generation as an adaptation for similar 
function. �ey represent convergent evolution 
where distantly related groups develop similar 
functional structure as an adaptation for same 
function. 
(b) Fossil bird Archaeopteryx had features 
like feathers, fused bones, beak which are the 
characteristic features of birds. It also had some 
features of reptiles, like, teeth in jaws, claws on 
free �ngers, a long tail, etc. �us, it represents a 
connecting link between reptiles and birds. �is 
example provides a clue that birds have evolved 
from reptiles.
62. (a) Refer to answer 61 (b).
(b) Refer to answer 61 (a).
63. (a) Refer to answer 61(b).
(b) Refer to answer 61 (a).
64. Refer to answer 56.
65. �ose organs which have the same basic 
structure and similar embryonic origin but 
di�erent functions are called as homologous 
organs. �ese organs follow same basic plant of 
organisation during development, but in adults 
got modi�ed to perform di�erent function as 
an adaptation to di�erent environments. �ose 

organs which have di�erent basic structure and 
embryonic origin but perform similar functions 
are called analogous organs. �e wings of bird 
and wings of bat are analogous organs because 
the basic structure or design of the wings of bird 
and bat  are di�erent but they perform the similar 
function of �ying. 
66. When organisms like plants or animals 
die, their bodies get decomposed by the action 
of microorganisms in the presence of oxygen, 
moisture, etc. Sometimes the conditions in the 
environment are such (like absence of oxygen, 
moisture, etc.), which do not let the body of the 
organism to get decompose completely. It is the 
body (or body part) of an organism which we get 
as fossil on digging the earth. In many cases the 
so� parts of the organisms get decomposed and 
we get skeleton of hard parts (like teeth, bones, 
etc.) as fossil. Even the so� parts of the plants and 
animals (which usually decompose quickly) are 
sometimes preserved as fossils in the form of their 
impressions inside the rocks. For example, if a 
dead leaf gets caught in mud, it will not decompose 
quickly. �e mud around the leaf will set around it 
as a mould, gradually harden to form a rock and 
retain the impression of the leaf. �is forms a leaf 
fossil which can be dug out from the earth a a�er a 
long time period.
�e age of fossils can be determined in two ways 
as given below : 
(i) By the relative method : When we dig into the 
earth, we �nd fossils at di�erent depths. �e fossils 
which we �nd in layers closer to the surface of 
the earth are more recent and those fossils which 
are found in deeper layers are older; whereas the 
fossils found in the deepest layers of earth are the 
oldest ones.
(ii) Carbon dating method : When a living object 
dies and forms fossil, its carbon-14 radioactivity 
goes on decreasing gradually. By this method, the 
age of fossils is found by comparing the carbon-14 
radioactivity le� in fossils with the carbon-14 
radioactivity present in living objects today.
67. (a) Refer to answer 61 (a).
 (b) Refer to answer 61 (b).
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68. Homologous organs provide morphological 
and anatomical evidences of evolution. �ere are 
number of organs in di�erent groups of animals 
or plants which have similar basic design but are 
used for di�erent purposes. �ese are termed as 
homologous organs. For example, the forelimbs of 
frog, lizard, bird and human beings show similarity 
in basic structure. �e basic similarity of forelimbs 
of these di�erent vertebrates indicates that all 
these have evolved from a common ancestor 
who had �ve digited or pentadactyle limbs which 
became modi�ed according to the special needs 
of subsequent generations during the course of 
evolution. Hence, homologous organs depict 
divergent evolution or adaptive radiation.
69. �e organs which are quite di�erent in 
fundamental structure and embryonic origin but 
perform same function and may super�cially look 
alike are called analogous organs �e organs which 
perform di�erent functions in di�erent species but 
have similar basic structure and similar embryonic 
origin are called homologous organs. 
Among the given examples: wings of an insect, 
wings of bat are examples of analogous organs 
whereas forelimbs of frog and human are examples 
of homologous organs.
70. Fossils are the remains or impressions of the 
dead animals and plants that lived in the remote 
past. Fossils occur in sedimentary rocks, peat, 
amber, asphalt, lava and snow. �ese provide 
direct evidence of evolution. Fossils play a very 
important role in establishing evolutionary 
relationship between organisms. �e age of fossils 
can be approximately assumed through various 
techniques which gives an idea of the time period 
in the geological time scale when a particular 
organism existed. Some of the morphological 
features of organisms are well preserved which 
give a clue about their ancestors and descendants.
Also refer to answer 56.
71. Evolution is the sequence of gradual changes, 
from simple life forms to complex life form, i.e., 
from primitive organisms that lived over millions 
of years ago to new organisms that exist today. 
Evolution occurs by changes, improvement and 
modi�cation of simple life forms. Fossils are the 

remains or impressions of organisms that lived 
in the remote past. Fossils provide the evidence 
that the present animal have originated from 
previously existing ones through the process 
of continuous evolution. Fossils can be used to 
reconstruct evolutionary history of an organism. 
�e distribution pattern of fossils shows that the 
ancient fossils present in the bottom rocks are  
simple, while the most recent fossils found in the 
upper strata are more highly evolved. It means 
fossils form and become more and more complex 
as we proceed from earliest to recent rocks. It gives 
us an idea of time in history when di�erent species 
were formed or became extinct. �us, fossils 
provide us evidences in support of evolution.
72. Refer to answers 66 and 70.
73. Evolution is the sequence of gradual changes 
which take place in the primitive organisms 
over millions of years in which new species are 
produced. 
Evolution should not be equated with progress 
because there is no real progress in the concept 
of evolution. Evolution is just the production of 
diversity of life forms and shaping of this diversity 
by the environmental selection. �e only progress 
in evolution appears to be that more and more 
complex body designs of organisms have emerged 
over the ages. �is will become clear from the 
following examples. When a new species is 
formed, it is not necessary that the old species will 
disappear or get eliminated from earth. It will all 
depend on the environment. Also it is not as if the 
newly formed species are in any way better than 
the older ones. It is simply that genetic dri� and 
natural selection processes have combined to form 
a population having di�erent body design which 
cannot interbreed with the older population. 
It is a common belief that chimpanzees are 
the ancestors of human beings. It is, however, 
not true that human beings have evolved from 
chimpanzees. Actually, both chimpanzees and 
human beings had a common ancestor long time 
ago. �e two o�springs of that ancestor evolved in 
their own separated ways to form the modern day 
chimpanzees and human beings.
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8  Re�ection : When light falls on a surface and 
gets back into the same medium, it is called 
re�ection.

i

O
Point of Incidence

Re�
ect

ed
 RayIncident Ray

P
N

r

Q

M M1

 X In re�ection, the frequency, speed and 
wavelength do not change but a phase change 

may occur depending on the nature of 
re�ecting surface.

8  Laws of re�ection
 X �e incident ray, the re�ected ray and the 

normal at the point of incidence, all lie in the 
same plane.

 X �e angle of re�ection (r) and the angle of 
incidence (i) are equal.

8  Plane mirror : A plane mirror always forms 
an erect, virtual, size to size image at the same 
distance as the object is, but at the back of the 
mirror.

8	 Maximum weightage is of Refraction of Light.

8  Maximum VSA type questions were asked from 
Spherical Mirrors.

8	  Maximum SA II type questions were asked 
from Spherical Mirrors.

8	  Maximum LA type questions were asked from 
Refraction of Light.

10.1 Re�ection of Light

10.2 Spherical Mirrors

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

10.3 Refraction of Light

QUICK RECAP

Light-Re�ection  
and Refraction

Chapter

10
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 X Its magni�cation is +1.
 X It forms a laterally inverted image.
 X When a plane mirror is turned by an angle , 

the re�ected ray will turn by an angle of 2 .
 X �e radius of curvature of a plane mirror is 

in�nity. Its focal length is therefore in�nity.
 X To see full size image of a person, he needs a 

mirror of length half his height.

8  Spherical mirror : A re�ecting surface which 
is of the form of a sphere in which inner or 
outer surface is re�ecting.

 X Concave mirror : If the outer surface is 
silvered and re�ection takes place from inner 
surface, the mirror is called concave mirror.

Concave Mirror

(Principal
Axis)

(Centre of
curvature)

(Focus) (Pole)
C

R

M

M

F P
x

i
r

f

y

 X Convex mirror : If the inner surface is 
silvered and re�ection takes place from outer 

surface, the mirror is called convex mirror.

Convex Mirror

(Principal
axis)

(Centre of
curvature)

(Focus) (Pole)
C

R

M

M

F P
x

i
r

f

y

 X Rules to draw the ray diagram : Any two of 
the rules are used in order to draw the ray 
diagram.

 – �e rays of light passing parallel to the 
principal axis will converge at the focus 
a�er re�ection.

 – �e rays of light passing through the 
focus will emerge parallel to the principal 
axis a�er re�ection.

 – �e rays of light passing through the 
centre of curvature will all retrace their 
path a�er re�ection.

 – �e rays of light falling at the pole gets 
re�ected at the same angle on the other 
side of principal axis.

 X Image formation by spherical mirrors :

Concave mirror

Ray diagram Object position Image position Nature of image

(a) At in�nity At the focus F Real, inverted and 
point-sized

(b) Between in�nity 
and the centre 
of curvature C

Between F and C Real, smaller than 
the object and 
inverted
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(c) At C At C Real, same size and 
inverted

(d) Between C and 
F

Between C and 
in�nity

Real, enlarged and 
inverted

(e)

In�nity

At F At in�nity Real, in�nitely large 
and inverted

(f) Between the 
pole P and F

Behind the 
mirror

Virtual, enlarged 
and erect

Convex mirror

Ray diagram Object position Image position Nature of image

(a) Between 
in�nity and 
the pole

Behind the 
mirror between 
the focus and 
the pole

Virtual, smaller and 
erect

(b)

In�nity

At in�nity Behind the 
mirror at the 
focus F

Virtual, point-sized 
and erect
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 X Sign conventions :

A M

M

B x

y

A

B
x

y

Height 
upwards 

(+ve)

Height 
downwards (–ve)

incident light 
Direction of

incident light (+ve)
Direction along

incident light (–ve)
Direction against

P

 X Mirror formula : 1 1 1
f u v

= +

 Where f, u and v are the focal length, object 
distance and image distance respectively.

 X Magni�cation : It is de�ned as the ratio of 
size of image to the size of object.

 m = 
Size of object 
Size of image 

( )
( )
h
h

v
u

I

0
= −

 Magni�cation is always (+ve) for convex 
mirror while it depends on position of object 
for concave mirror.

 X Uses of concave mirror : It is used
 – as a shaving mirror.
 – in a re�ecting type astronomical 

telescope.
 – in search light, headlight of automobile.

 X Uses of convex mirror : It is used
 – as rear view mirrors in automobiles.
 – as a device to check the� in shops.
 – to bring view of corners which are not 

directly visible.

8  Refraction : Bending of light when it passes 
obliquely from  one medium to another 
medium is called refraction.

Denser

r

i

Rarer Denser

r

i

Rarer

 X Laws of refraction : �e incident ray, the 
refracted ray and the normal at the point of 
incidence, all lie in the same plane.

 X �e ratio of the sine of the angle of incidence 
to the sine of angle of refraction is a constant, 

i.e., 
sin
sin

i
r

 = constant, for the light of a given 

colour and for a given pair of media.

8  Refractive index : sin
sin

i
r

 is called refractive 

index (n) of one medium with respect to 
another medium. It has no unit.

 X Absolute refractive index : �e ratio of 
speed of light in vacuum or air to the speed 
of light in the medium is called the absolute 
refractive index.

n = 
Speed of light in air 

Speed of light in medium 
( )

( )
c

v

 X Relative refractive index : �e relative 
refractive index is de�ned as the ratio of 
refractive index of medium 2 to the refractive 
index of medium 1.

n21 = 
c v
c v

n
n

/
/

2

1

2

1
=

 X Relative refractive index of two media :

 For air-water interface, nwa = 
sin
sin

i
r1

 ...(i)

 For water-glass interface, ngw = 
sin
sin

r
r
1

2
 ...(ii)

For glass-air interface, nag = 
sin
sin

r
e
2  ...(iii)

From eqns. (i), (ii) and (iii)

nwa × ngw × nag = sin
sin

sin
sin

sin
sin

i
r

r
r

r
e1

1

2

2× ×  = 1

 i = e

Incident ray

Air- water

Water-glass

Glass

Water

Glass-air

interface

interface

Emergent ray

interface

Air

Air

A

B
C

D

E

F

r1

e

i

r1

r2
r2
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 X Lateral displacement : �e perpendicular 
distance (M) between the original path of 
incident ray and the emergent ray coming out 
of a glass slab is called lateral displacement of 
the emergent ray of light.

N1

Air

Air

Glass
N3

P

R Me

Q

i

r

rN2

N4 S
 Lateral displacement is

 – directly proportional to the thickness of 
the slab.

 – directly proportional to the incident 
angle.

 – directly proportional to the refractive 
index of the glass slab.

 – inversely proportional to the wavelength 
of incident light.

 X Apparent position of object : Due to 
refraction, the original depth of a tank cannot 
be known. �e apparent depth of the tank is 
1/n times the original depth of the tank.

O

B

r

A
M

i

 n = real depth
apparent depth

= OB
OA

 – �e bottom of the tank, �lled with water 
appears to be raised.

 – A coin placed at the bottom of water 
�lled glass tumbler appears to be raised.

 – When a straight rod, partly immersed in 
water, viewed from the sides, it appeared 
to be broken.

 – A lemon kept in a bowl viewed from side, 
it appears larger than its actual size.

 – �e part of the rod inside water appears 
thick, if viewed from side.

8  Lens : A piece of transparent medium 
bounded by at least one spherical surface is 
called lens.

Convex or 
converging 

lens

Concave
or diverging

lens

Plano-
convex

lens

Plano-
concave

lens

 X Image formation by lenses : 

Convex lens
Ray diagram Position of object Position of image Nature of image

(a) FO

u = –ve, v = +ve and f = +ve

At in�nity At F Real, inverted and  
highly diminished

(b) F
F

u
v

f
B

A

B

A

2F 2FO

u = –ve, v = +ve and f = +ve

Between in�nity 
and 2F Between F and 2F Real, inverted and 

diminished
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(c) F

F
B B 2F

A

2F

A

O

u = –ve, v = +ve and f = +ve

At 2F At 2F Real, inverted and 
same sized

(d) F

F
B

B

A

2F

A

O 2F

u = –ve, v = +ve and f = +ve

Between F and 2F Beyond 2F Real, inverted and 
enlarged

(e)
F

FB

A

O 2F

u = –ve, v = +ve and f = +ve

At F At in�nity Real, inverted  and 
enlarged

(f) FB

A

FB

A

O

u = –ve, v = –ve and f = +ve

Between F and O On the same side 
of the lens

Virtual, erect and 
enlarged

Concave lens
Ray diagram Position of object Position of image Nature of image

(a) 2FF2F FO

u = –ve, v = –ve and f = –ve

At in�nity At F Virtual, erect and  
highly diminished

(b) B

A

B 2FF2F FO

A

u = –ve, v = –ve and f = –ve

Between in�nity 
and O

Between F and O Virtual, erect and 
diminished

 X Lens formula and magni�cation :

 
1 1 1
f v u

= −

 �is formula gives the relationship between 

object distance (u), image distance (v) and 
the focal length (f).

 �e ratio of the height of the image and the 
height of the object is magni�cation of lens.
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 m = Size of image 
Size of object 

( )
( )
h
h
′  = v

u

 Magni�cation of inverted image is taken as 
(–)ve and for erect image, it is taken as (+)ve.

 X Power of a lens : �e ability of a lens to 
converge or diverge is called power (P) of the 
lens.

 P = 1
f

 �e SI unit of power is dioptre.
 1 dioptre = 1 m–1

 Power of a convex lens is taken as (+)ve while 
the power of concave lens is taken as (–)ve.

 X Lenses in combination : When two or more 
lenses are used in combination, the diverging 
or converging power varies.

 �e equivalent focal length in combination is 

given as 1 1 1

1 2F f f
= +

 �e power of the combination, P = P1 + P2

 �e magni�cation of combination,
 m = m1 × m2 × m3 ..... mn
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10.1 Re�ection of Light
SA I (2 marks)

1. List four characteristics of the images formed 
by plane mirrors. (Delhi 2015)

2. State the two laws of re�ection of light.
(Delhi 2011)

3. State any four characteristics of the image of 
an object formed by a plane mirror.

(AI 2011)

10.2 Spherical Mirrors
VSA (1 mark)

4. What is the magni�cation of the images 
formed by plane mirrors  and why?

(Delhi 2015)
5. Explain why a ray of light passing through the 

centre of curvature of a concave mirror gets 
re�ected along the same path. (Delhi 2010)

6. What is the nature of the image formed by a 
concave mirror if the magni�cation produced 
by the mirror is +3? (Delhi 2010)

7. A object is kept at a distance of 4 m in front of 
a spherical mirror which forms its erect image 
at a distance of 1.0 m from the mirror. What 
is the magni�cation? Is the mirror concave or 
convex? (Foreign 2010)

8. What kind of mirrors are used in big shopping 
stores to watch activities of customers?

(Foreign 2009)
9. Draw a ray diagram to determine the position 

of image formed of an object placed between 
the pole and the focus of a concave mirror.

(Foreign 2009)
10. Copy this �gure in your answer-book and 

show the direction of the light ray a�er 
re�ection.

  
C

F

 (Delhi 2008)

11. Draw the following diagram in your answer 
book and show the formation of image of the 
object AB with the help of suitable rays.

 C

F

B

A

P

(AI 2008)
12. Draw the following diagram in your answer 

book and show the formation of image of the 
object AB with the help of suitable rays.

 

C

F

B

A

P

 (AI 2008)
13. Draw the following diagram in your answer 

book and show the formation of image with 
the help of suitable rays.

C

F

P

(AI 2008)

SA I (2 marks)

14. An object is placed at a distance of 30 cm 
in front of a convex mirror of focal length  
15 cm. Write four characteristics of the  
image formed by the mirror. (Delhi 2017)

15. An object is placed at a distance of 12 cm 
in front of a concave mirror of  radius of 
curvature 30 cm. List four characteristics of 
the image formed by the mirror. (Delhi 2017)

16. A ray of light is incident on a convex mirror 
as shown. Redraw the diagram and complete 
the path of this ray a�er re�ection from the 
mirror. Mark angle of incidence and angle of 
re�ection on it.

  C

F

P

(Delhi 2016)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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17. Name the type of mirrors used in the design of 
solar furnaces. Explain how high temperature 
is achieved by this device. (AI 2016)

18. “�e magni�cation produced by a spherical 
mirror is –3”. List four informations you 
obtain from this statement about the mirror/
image. (AI 2016)

19. AB and CD, two spherical mirrors, from parts 
of a hollow spherical ball with its centre at O as 

shown in the diagram. If arc AB = 1
2

 arc CD, 

what is the ratio of their focal lengths? State 
which of the two mirrors will always form 
virtual image of an object placed in front of 
it and why?

A

O

C

D

B

(Foreign 2016)

20. List two properties of the images formed by 
convex mirrors. Draw ray diagram in support 
of your answer. (Foreign 2016)

21. �e linear magni�cation produced by a 
spherical mirror is +3. Analyse this value and 
state the (i) type of mirror and (ii) position 
of the object with respect to the pole of the 
mirror. Draw a ray diagram to show the 
formation of image in this case.

(Foreign 2016)
22. List four speci�c characteristics of the images 

of the objects formed by convex mirrors.
(Delhi 2015)

23. Draw a ray diagram to show the path of the 
re�ected ray corresponding to an incident ray 
which is directed towards the principal focus 
of a convex mirror. Mark on it the angle of 
incidence and the angle of re�ection.

(Delhi 2014)
24. Draw a ray diagram to show the path of the 

re�ected ray corresponding to an incident ray 
which is directed parallel to the principal axis 
of a convex mirror, Mark on it the angle  of 
incidence and the angle of re�ection.

(Delhi 2014)

25. Draw a ray diagram to show the path of the 
re�ected ray corresponding to an incident 
ray of light parallel to the principal axis of a 
concave mirror. Mark the angle of incidence 
and angle of re�ection on it. (Delhi 2014)

26. List two possible ways in which a concave 
mirror can produce a magni�ed image of an 
object placed in front of it. State the di�erence 
if any between these two images. (AI 2014)

27. �e image formed by a concave mirror is 
observed to be virtual, erect and larger than 
the object. Where should the position of the 
object be relative to the mirror? Draw ray 
diagram to justify your answer. (AI 2014)

28. �e linear magni�cation produced by a 
spherical mirror is +1/3. Analysing this value 
state the (i) type of mirror and (ii) position 
of the object with respect to the pole of the 
mirror. Draw any diagram to justify your 
answer. (AI 2014, Foreign 2014)

29. �e linear magni�cation produced by a 
spherical mirror is –1. Analysing this value 
state the (i) type of mirror and (ii) position 
of the object with respect to the pole of the 
mirror. Draw any diagram to justify your 
answer. (Foreign 2014)

30. �e linear magni�cation produced by a 
spherical mirror is –1/5. Analysing this value 
state the (i) type of spherical mirror and  
(ii) the position of the object with respect to 
the pole of the mirror. Draw ray diagram to 
justify your answer. (Foreign 2014)

31. What is the minimum number of rays 
required for locating the image formed by 
a concave mirror for an object? Draw a ray 
diagram to show the formation of a virtual 
image by a concave mirror. (Delhi 2009)

SA II (3 marks)

32. �e image of a candle �ame placed at a 
distance of 30 cm from a mirror is formed 
on a screen placed in front of the mirror at a 
distance of 60 cm from its pole. What is the 
nature of the mirror? Find its focal length. 
If the height of the �ame is 2.4 cm, �nd the 
height of its image. State whether the image 
formed is erect or inverted. (Delhi 2017)

os
bi

nc
bs

e.c
om



176  CBSE Champion Science Class 10

33. An object 4 cm in height, is placed at 15 cm 
in front of a concave mirror of focal length 
10 cm. At what distance from the mirror 
should a screen be placed to obtain a sharp 
image of the object. Calculate the height of 
the image. (Delhi 2017)

34. Draw the following diagram in which a ray of 
light is incident on a concave/convex mirror, 
on your answer sheet. Show the path of this 
ray, a�er re�ection, in each case.

F

F

(Delhi 2016)
35. �e image of an object formed by a mirror 

is real, inverted and is of magni�cation –1. If 
the image is at a distance of 40 cm from the 
mirror, where is the object placed? Where 
would the image be if the object is moved  
20 cm towards the mirror? State reason and 
also draw ray diagram for the new position of 
the object to justify your answer. (AI 2016)

36. �e image formed by a spherical mirror is 
real, inverted and its magni�cation is –2. 
If the image is at a distance of 30 cm from 
the mirror, where is the object placed? 
Find the focal length of the mirror. List two 
characteristics of the image formed if the 
object is moved 10 cm towards the mirror.
 (AI 2016)

37. If the image formed by mirror for all positions 
of the object placed in front of it is always 
virtual and diminished, state the type of the 
mirror. Draw a ray diagram in support of your 
answer. Where are such mirrors commonly 
used and why? (Foreign 2016)

38. To construct a ray diagram we use two rays 
of light which are so chosen that it is easy to 
determine their directions a�er re�ection 
from the mirror. Choose these two rays and 
state the path of these rays a�er re�ection 
from a concave mirror. Use these two rays to 

�nd the nature and position of the image of 
an object placed at a distance of 15 cm from a 
concave mirror of focal length 10 cm.

(Delhi 2015, AI 2012)
39. If the image formed by a mirror for all 

positions of the object placed in front of it 
is always erect and diminished, what type of 
mirror is it? Draw a ray diagram to justify 
your answer. Where and why do we generally 
use this type of mirror? (AI 2015)

40. Draw a ray diagram to show the path of the 
re�ected ray in each of the following cases.  
A ray of light incident on a convex mirror :

 (a) strikes at its pole making an angle  from 
the principal axis.

 (b) is directed towards its principle focus.
 (c) is parallel to its principal axis.

(Foreign 2015)
41. A spherical mirror produces an image of 

magni�cation –1 on a screen placed at a 
distance of 50 cm from the mirror.

 (a) Write the type of mirror.
 (b) Find the distance of the image from the 

object.
 (c) What is the focal length of the mirror?
 (d) Draw the ray diagram to show the image 

formation in this case.
 (Delhi 2014, AI 2014)
42. A spherical mirror produces an image of 

magni�cation –1 on a screen placed at a 
distance of 40 cm from the mirror.

 (i) Write type of mirror.
 (ii) What is the nature of the image formed?
 (iii) How far is the object located from the 

mirror?
 (iv) Draw the ray diagram to show the image 

formation in this case. (Delhi 2014)
43. A spherical mirror produces an image of 

magni�cation –1.0 on a screen placed at a 
distance of 30 cm from the pole of the mirror.

 (i) Write the type of mirror in this case.
 (ii) What is the focal length of the mirror?
 (iii) What is the nature of the images formed?
 (iv) Draw the ray diagram to show the image 

formation in this case?  (Delhi 2014)
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44. A student wants to project the image of a 
candle �ame on a screen 48 cm in front of a 
mirror by keeping the �ame at a distance of 
12 cm from its pole.

 (a) Suggest the type of mirror he should use.
 (b) Find the linear magni�cation of the 

image produced.
 (c) How far is the image from its object?
 (d) Draw ray diagram to show the image 

formation in this case. (AI 2014)
45. A student wants to obtain an erect image of 

an object using a concave mirror of 12 cm 
focal length. What should be the range of 
distance of the candle �ame from the mirror? 
State the nature and size of the image he is 
likely to observe. Draw a ray diagram to show 
the image formation in this case.

(Foreign 2014)
46. A student wants to obtain an erect image of a 

candle �ame using a concave mirror of focal 
length 15 cm. What should be the range of 
distance of the candle �ame from the mirror? 
State the nature and size of the image he is 
likely to observe. Draw a ray diagram to show 
the image formation in this case.

 (Foreign 2014)
47. A student has a concave mirror of 20 cm focal 

length and he wants to see an erect image 
of his face in the mirror. What should be 
the range of distance of the mirror from his 
face? State the nature and size of the image 
he is likely to observe. Draw a ray diagram to 
justify your answer. (Foreign 2014)

48. Mention the types of mirrors used as (i) rear 
view mirrors, (ii) shaving mirrors. List two 
reasons to justify your answer in each case.

(Delhi 2013, Delhi 2012)
49. Calculate the magni�cation of the image of an 

object placed perpendicular to the principal 
axis of a concave mirror of focal length 15 cm. 
�e object is at a distance of 20 cm from the 
mirror. (Delhi 2013)

50. To construct ray diagram we use two light 
rays which are so chosen that it is easy to 
know their directions a�er re�ection from 

the mirror. List these two rays and state the 
path of these rays a�er re�ection. Use these 
rays to locate the image of an object placed 
between centre of curvature and focus of a 
concave mirror. (AI 2012)

51. State the types of mirrors used for (i) 
headlights and (ii) rear view mirrors, in 
motorcycles. Give reason to justify your 
answer in each case. (AI 2012)

52. An object is placed between in�nity and the 
pole of a convex mirror. Draw a ray diagram 
and also state the position, the relative size 
and the nature of the image formed.

(AI 2011)
53. With the help of a ray diagram explain why 

a convex mirror is preferred for rear view 
mirrors in the motor cars. (Foreign 2011)

LA (5 marks)

54. (a)  To construct a ray diagram we use two 
rays which are so chosen that it is easy 
to know their directions a�er re�ection 
from the mirror. Use these two rays and 
draw ray diagram to locate the image of 
an object placed between pole and focus 
of a concave mirror.

 (b) A concave mirror produces three times 
magni�ed image on a screen. If the 
objects placed 20 cm in front of the 
mirror, how far is the screen from the 
object?   (Delhi 2017)

55. (a) If the image formed by a mirror for all 
positions of the object placed in front of 
it is always diminished, erect and virtual, 
state the type of the mirror and also draw 
a ray diagram to justify your answer. Write 
one use such mirrors are put to and why?

 (b) De�ne the radius of curvature of 
spherical mirrors. Find the nature and 
focal length of a spherical mirror whose 
radius of curvature is +24 cm. (AI 2017)

56. (a) De�ne the following terms in the context 
of spherical mirrors:

  (i)  Pole
  (ii)  Centre of curvature
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  (iii) Principal axis
  (iv) Principal focus
 (b) Draw ray diagrams to show the principal 

focus of a 
  (i) Concave mirror
  (ii) Convex mirror
 (c) Consider the following diagram in which 

M is a mirror and P is an object and Q 
is its magni�ed image formed by the 
mirror.

 
C F

P

O

M

Q

 State the type of the mirror M and one 
characteristic property of the image Q.

(Delhi 2016)
57. It is desired to obtain an erect image of an 

object, using concave mirror of focal length 
of 12 cm.

 (i) What should be the range of distance of a 
object placed in front of the mirror?

 (ii) Will the image be smaller or larger than 
the object. Draw ray diagram to show the 
formation of image in this case.

 (iii) Where will the image of this object be, if 
it is placed 24 cm in front of the mirror? 
Draw ray diagram for this situation also 
to justify your answer.

 Show the positions of pole, principal focus 
and the centre of curvature in the above ray 
diagrams. (AI 2016)

58. Suppose you have three concave mirrors A, 
B and C of focal lengths 10 cm, 15 cm and 
20 cm. For each concave mirror you perform 
the experiment of image formation for three 
values of object distances of 10 cm, 20 cm and 
30 cm. By giving reason, answer the following:

 (a) For the three object distances, identify 
the mirror/mirrors which will form an 
image of magni�cation –1.

 (b) Out of the three mirrors, identify the 
mirror which would be preferred to be 
used for shaving purposes/make up.

 (c) For the mirror B draw ray diagram for 
image formation for object distances  
10 cm and 20 cm. (Foreign 2016)

59. A student has focused the image of a candle 
�ame on a white screen using a concave 
mirror. �e situation is a given below : 

 Length of the �ame = 1.5 cm
 Focal length of the mirror = 12 cm
 Distance of �ame from the mirror = 18 cm
 If the �ame is perpendicular to the principal 

axis of the mirror, then calculate the following:
 (a) Distance of the image from the mirror
 (b) Length of the image
 If the distance between the mirror and the 

�ame is reduced to 10 cm, then what would 
be observed on the screen? Draw ray diagram 
to justify your answer from this situation.

(Foreign 2015)
60. A student wants to project the image of a 

candle �ame on the walls of school laboratory 
by using a mirror.

 (a) Which type of mirror should he use and 
why?

 (b) At what distance in terms of focal length 
‘f  ’ of the mirror should he place the 
candle �ame so as to get the magni�ed 
image on the wall?

 (c) Draw a ray diagram to show the 
formation of image in this case.

 (d) Can he use this mirror to project a 
diminished image of the candle �ame on 
the same wall? State ‘how’ if your answer 
is ‘yes’ and ‘why not’ if your answer is ‘no’

(Delhi 2014)
61. De�ne the following terms in case of a 

concave mirror:
 (a) Pole
 (b) Radius of curvature
 (c) Principal axis
 (d) Principal focus
 Suppose you want to observe an erect image 

of a candle �ame using a concave mirror of 
focal length 20 cm. State the range of distance 
of the candle �ame from the mirror. List two 
other characteristics of the observed image. 
Draw a ray diagram to show the formation of 
image in this case. (Delhi 2013)
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62. List the sign conventions for re�ection of light 
by spherical mirrors. Draw a diagram and 
apply these conventions in the determination 
of focal length of a spherical mirror which 
forms a three times magni�ed real image of 
an object placed 16 cm infront of it.

(Delhi 2012)
63. List the new Cartesian sign convention for 

re�ection of light by spherical mirrors. Draw 
a diagram and apply these conventions for 
calculating the focal length and nature of a 
spherical mirror which forms a 1/3 times 
magni�ed virtual image of an object placed 
18 cm in front of it. (AI 2012)

64. Name the type of mirror used in the following 
situations

 (i) Headlights of a car
 (ii) Rear-view mirror of vehicle
 (iii) Solar furnace
 Support your answer with reason.

(Foreign 2012)

10.3 Refraction of Light

VSA (1 mark)

65. What is meant by power of a lens?
(Delhi 2015)

66. How should a ray of light be incident on a 
rectangular glass slab so that it comes out 
from the opposite side of the slab without 
being displaced? (Foreign 2010)

67. A girl was playing with a thin beam of light 
from her laser torch by directing it from 
di�erent directions on a convex lens held 
vertically. She was surprised to see that 
in a particular direction the beam of light 
continues to move along the same direction 
a�er passing through the lens. State the 
reason for this observation. (Foreign 2010)

68. Why does a ray of light bend when it travels 
from one medium into another? (Delhi 2009)

69. Draw the given diagram in your answer book 
and complete it for the path of ray of light 
beyond the lens.

F2F

F

2F

O

(Delhi 2009)
70. �e refractive index of diamond is 2.42. What 

is the meaning of this statement in relation to 
speed of light? (Delhi 2008)

SA I (2 marks)

71. An object is placed at a distance of 15 cm 
from a convex lens of focal length 20 cm. List 
four characteristics (nature, position, etc.) of 
the image formed by the lens. (AI 2017)

72. What is meant by power of a lens? What does 
its sign (+ve or –ve) indicate? State its S.I. unit 
related to focal length of a lens? (Delhi 2016)

73. �e refractive indices of glass and water with 
respect to air are 3/2 and 4/3 respectively. If 
speed of light in glass is 2 × 108 m/s, �nd the 
speed of light in water. (AI 2016)

74. �e absolute refractive indices of glass and 
water are 4/3 and 3/2 respectively. If the speed 
of light in glass is 2 × 108 m/s, calculate the 
speed of light in (i) vacuum, (ii) water.

(AI 2015)
75. “A ray of light incident on a rectangular 

glass slab immersed in any medium emerges 
parallel to itself.” Draw labelled ray diagram 
to justify the statement”. (Delhi 2013)

76. �e absolute refractive indices of glass and 
water are 1.5 and 1.33 respectively. In which 
medium does light travel faster? Calculate the 
ratio of speeds of light in the two media.

(Delhi 2013 C)
77. To construct a ray diagram we use two light 

rays which are so chosen that it is easy to 
know their directions a�er refraction from 
the lens. List these two rays and state the path 
of these rays a�er refraction. Use these two 
rays to locate the image of an object placed 
between ‘f ’ and ‘2f ’ of a convex lens.

(Foreign 2012)
78. �e refractive index of water is 1.33 and the 

speed of light in air is 3 × 108 m s–1. Calculate 
the speed of light in water. (Foreign 2009)
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79. Explain with the help of a diagram, why a 
pencil partly immersed in water appears to be 
bent at the water surface. (Delhi 2008)

80. Draw ray diagram to represent the nature, 
position and relative size of the image formed 
by a convex lens for the object placed

 (a) at 2F1
 (b) between F1 and optical centre O of lens

(AI 2008)

SA II (3 marks)

81. Draw ray diagrams to show the formation of 
three times magni�ed (a) real, and (b) virtual 
image of an object by a converging lens. Mark 
the positions of O, F and 2F in each diagram.

(AI 2017)
82. (a) Draw a diagram to show the refraction of 

light through a glass slab and mark angle 
of refraction and the lateral shi� su�ered 
by a ray of light while passing through 
the slab.

 (b) If the refractive index of glass for light 
going from air to glass is 3/2, �nd the 
refractive index of air for light going 
from glass to air. (Delhi 2016)

83. �e image of an object formed by a lens is 
of magni�cation –1. If the distance between 
the object and its image is 60 cm, what is the 
focal length of the lens? If the object is moved  
20 cm towards the lens, where would the image 
be formed? State reason and also draw a ray 
diagram in support of your answer. (AI 2016)

84. (a) De�ne focal length of a spherical lens.
 (b) A divergent lens has a focal length of 

30  cm. At what distance should an object 
of height 5 cm from the optical centre 
of the lens be placed so that its image is 
formed 15 cm away from the lens? Find 
the size of the image also?

 (c) Draw a ray diagram to show the formation 
of image in the above situation.

(AI 2016)
85. If the image formed by a lens for all positions 

of the object placed in front of it is always 
virtual, erect and diminished, state the type 
of the lens. Draw a ray diagram in support of 

your answer. If the numerical value of focal 
length of such a lens is 20 cm, �nd its power 
in new cartesian sign conventions. 

(Foreign 2016)
86. State the laws of refraction of light. If the 

speed of light in vacuum is 3 × 108 m/s, 
�nd the absolute refractive index of a  
medium in which light travels with a speed  
of 1.4 × 108 m/s. (Foreign 2015)

87. State the laws of refraction of light. If the 
speed of light in vacuum is 3 × 108 m s–1, �nd 
the speed of light in a medium of absolute 
refractive index 1. 5 (Delhi 2014, AI 2014)

88. �e image of a candle �ame placed at a 
distance of 40 cm from a spherical lens is 
formed on a screen placed on the other side 
of the lens at a distance of 40 cm from the 
lens. Identify the type of lens and write its 
focal length. What will be the nature of the 
image formed if the candle �ame is shi�ed 
25 cm towards the lens? Draw a ray diagram 
to justify your answer. (Foreign 2014)

89. An object of height 6 cm is placed 
perpendicular to the principal axis of a 
concave lens of focal length 5 cm. Use lens 
formula to determine the position, size and 
nature of the image if the distance of the 
object from the lens is 10 cm. (Delhi 2013)

90. Draw ray diagram to show the path of the 
refracted ray in each of the following cases. 
A ray of light incident on a concave lens 
(i) is parallel to its principal axis, (ii) is passing 
through its optical centre and (iii) is directed 
towards its principal focus.  (Delhi 2013 C)

91. What is the principle of reversibility of light? 
Show that the incident of light is parallel to 
the emergent ray of light when light falls 
obliquely on a side of a rectangular glass slab.
 (AI 2011)

92. What is understood  by lateral displacement 
of light? Illustrate it with the help of a 
diagram. List any two factors on which the 
lateral displacement in a particular substance 
depends. (Foreign 2011)
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93. At what distance should an object be placed 
from a convex lens of focal length 18 cm 
to obtain an image at 24 cm from it on the 
other side. What will be the magni�cation 
produced in this case? (Delhi 2010)

94. �e image of an object placed at 60 cm in front 
of a lens is obtained on a screen at a distance 
of 120 cm from it. Find the focal length of the 
lens. What would be the height of the image 
if the object is 5 cm high? (Foreign 2010)

95. For which position of the object does a convex 
lens form a virtual and erect image? Explain 
with the help of a ray diagram. (AI 2009)

LA (5 marks)

96. Analyse the following observation table 
showing variation of image distance (v) 
with object distance (u) in case of a convex 
lens and answer the questions that follows, 
without doing any calculations :

S. No. Object distance  
u (cm)

Image distance  
v (cm)

1 – 90 + 18
2 – 60 + 20
3 – 30 + 30
4 – 20 + 60
5 – 18 + 90
6 – 10 + 100

 (a) What is the focal length of the convex 
lens? Give reason in support of your 
answer.

 (b) Write the serial number of that 
observation which is not correct. How 
did you arrive at this conclusion?

 (c) Take an appropriate scale to draw 
ray diagram for the observation at  
S. No. 4 and the approximate value of 
magni�cation.   (Delhi 2017)

97. Analyse the following observation table 
showing variation of image-distance (v) with 
object-distance (u) in case of a convex lens 
and answer the questions that follow without 
doing any calculations.

S. No. Object
Distance u(cm)

Image
Distance v(cm)

1 –100 +25
2 –60 +30
3 –40 +40
4 –30 +60
5 –25 +100
6 –15 +120

 (a) What is the focal length of the convex 
lens? Give reason to justify your answer.

 (b) Write the serial number of the observation 
which is not correct. On what basis have 
you arrived at this conclusion?

 (c) Select an appropriate scale and draw 
a ray diagram for the observation at  
S. No. 2. Also �nd the approximate value 
of magni�cation. (AI 2017)

98. (a) Draw a ray diagram to show the formation 
of image by a convex lens when an object 
is placed in front of the lens between its 
optical centre and principal focus.

 (b) In the above ray diagram mark the object 
distance (u) and the image distance (v) 
with their proper sign (+ve or –ve as per 
the new Cartesian sign convention) and 
state how these distances are related to 
the focal length (f) of the convex lens in 
this case.

 (c) Find the power of a convex lens which 
forms a real and inverted image of 
magni�cation –1 of an object placed at a 
distance of 20 cm from its optical centre.

(Delhi 2016)
99. (a) Draw a ray diagram to show the 

formation of image by a concave lens 
when an object is placed in front of it.

 (b) In the above diagram mark the object 
distance (u) and the image distance (v) 
with their proper sign (+ve or –ve as per 
the new Cartesian sign convention) and 
state how these distances are related to 
the focal length ( f ) of the concave lens in 
this case.

 (c) Find the nature and power of a lens 
which forms a real and inverted image of 
magni�cation –1 at a distance of 40 cm 
from its optical centre. (Delhi 2016)
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100. (a) De�ne optical centre of a spherical lens.
 (b) A divergent lens has a focal length of 

20 cm. At what distance should an object 
of height 4 cm from the optical centre 
of the lens be placed so that its image is 
formed 10 cm away from the lens. Find 
the size of the image also.

 (c) Draw a ray diagram to show the 
formation of image in above situation.
 (AI 2016)

101. (a) De�ne focal length of a divergent lens.
 (b) A divergent lens has a focal length of 

30 cm forms the image of an object of 
size 6 cm on the same side as the object 
at a distance of 15 cm from its optical 
centre. Use lens formula to determine the 
distance of the object from the lens and 
the size of the image formed.

 (c) Draw a ray diagram to show the formation 
of image in the above situation.

(AI 2016)
102. At what distance from a concave lens of focal 

length 20 cm a 6 cm tall object be placed so 
as to obtain its image at 15 cm from the lens? 
Also calculate the size of the image formed.

 Draw a ray diagram to justify your answer for 
the above situation and label it.

(Foreign 2016)
103. At what distance from a concave lens of focal 

length 25 cm a 10 cm tall object be placed so 
as to obtain its image at 20 cm from the lens. 
Also calculate the size of the image formed.

 Draw a ray diagram to justify your answer for 
the above situation and label it.

(Foreign 2016)
104. “A convex lens can form a magni�ed erect as 

well as magni�ed inverted image of an object 
placed in front of it”. Draw ray diagram to 
justify this statement stating the position of 
the object with respect to the lens in each 
case.

 An object of height 4 cm is placed at a distance 
of 20 cm from a concave lens of focal length  
10 cm. Use lens formula to determine the 
position of the image formed. (Delhi 2015)

105. �e image of a candle �ame placed at a 
distance of 30 cm from a spherical lens is 
formed on a screen placed on the other side 

of the lens at a distance of 60 cm from the 
optical centre of the lens. Identify the type 
of lens and calculate its focal length. If the 
height of the �ame is 3 cm, �nd the height of 
its image. (Delhi 2015)

106. (a) State the laws of refraction of light. 
Explain the term absolute refractive index 
of a medium and write an expression to 
relate it with the speed of light in vacuum.

 (b) �e absolute refractive indices of two 
media A and B are 2.0 and 1.5 respectively. 
If the speed of light in medium B is  
2 × 108 m/s, calculate the speed of light in

  (i) vacuum
  (ii) medium A (Delhi 2015)
107. What is meant by power of a lens? De�ne its 

S.I. unit.
 You have two lenses A and B of focal lengths 

+10 and –10 cm respectively. State the nature 
and power of each lens. Which of the two 
lenses will form a virtual and magni�ed 
image of an object placed 8 cm from the lens? 
Draw a ray diagram to justify your answer.
 (AI 2015)

108. One half of a convex lens of focal length  
10 cm is covered with a black paper. Can such 
a lens produce an image of a complete object 
placed at a distance of 30 cm from the lens? 
Draw a ray diagram to justify your answer.

 A 4 cm tall object is placed perpendicular to the 
principal axis of a concave lens of focal length  
20 cm. �e distance of the object from the 
lens is 15 cm. Find the nature, position and 
size of the image. (AI 2015)

109. What is meant by the power of a lens ? What 
is its S.I. unit ? Name the type of lens whose 
power is positive.

 �e image of an object formed by a lens 
is real, inverted and of the same size as the 
object. If the image is at a distance of 40 cm 
from the lens, what is the nature and power 
of the lens? Draw ray diagram to justify your 
answer. (Foreign 2015)

110. (a) Explain the following terms related to 
spherical lenses:

 (i) optical centre
 (ii) centres of curvature
 (iii) principal axis (iv)  aperture
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 (v) principal focus (vi)  focal length
 (b) A converging lens has focal length of  

12 cm. Calculate at what distance should 
the object be placed from the lens so that 
it forms an image at 48 cm on the other 
side of the lens. (AI 2014)

111. Explain the following terms related to 
spherical lenses

 (a) Centres of curvature
 (b)  Principal axis
 (c) Optical centre (d)  Principal focus
 At what distance from a concave lens of focal 

length 20 cm, should a 6 cm tall object be 
placed so that it forms an image at 15 cm 
from the lens? Also determine the size of the 
image formed. (AI 2014)

112. What is meant by power of a lens? Name and 
de�ne its S.I. unit.

 One student uses a lens of focal length  
+50 cm and another of –50 cm. State the 
nature and �nd the power of each lens. Which 
of the two lenses will always give a virtual and 
diminished image irrespective of the position 
of the object? (Foreign 2014)

113. (a) State the laws of refraction of light. Give 
an expression to relate the absolute 
refractive index of a medium with speed 
of light in vacuum.

 (b) �e refractive indices of water and 
glass with respect to air are 4/3 and 3/2 
respectively. If the speed of light in glass 
is 2 × 108 m s–1, �nd the speed of light in 
(i) air, (ii) water. (Delhi 2013)

114. �e image of a candle �ame placed at a distance 
of 45 cm from a spherical lens is formed 
on a screen placed at a distance of 90 cm 
from the lens. Identify the type of lens and 
calculate its focal length. If the height of the 
�ame is 2 cm, �nd the height of its  image.
 (Delhi 2012)

115. State the law of refraction of light that de�nes 
the refractive index of a medium with respect 
to the other. Express it mathematically. How 
is refractive index of any medium ‘A’ with 
respect to a medium ‘B’ related to the speed 
of propagation of light in two media A and 
B? State the name of this constant when one 
medium is vacuum or air.

 �e refractive indices of glass and water 
with respect to vacuum are 3/2 and  
4/3 respectively. If the speed of light in glass 
is 2 × 108 m/s, �nd the speed of light in  
(i) vacuum, (ii) water. (Delhi 2012)

116. A 4 cm tall object is placed perpendicular 
to the principal axis of convex lens of focal 
length 24 cm. �e distance of the object from 
the lens is 16 cm. Find the position, size and 
nature of the image formed, using the lens 
formula. (AI 2012, Foreign 2012)

117. With the help of a ray diagram state what 
is meant by refraction of light. State Snell’s 
law for refraction of light and also express it 
mathematically.

 �e refractive index of air with respect to 
glass is 2/3 and the refractive index of water 
with respect to air is 4/3. If the speed of light 
in glass is 2 × 108 m/s, �nd the speed of light 
in (a) air, (b) water. (AI 2012)

118. List the sign conventions that are followed in 
case of refraction of light through spherical 
lenses. Draw a diagram and apply these 
conventions in determining the nature and 
focal length of a spherical lens which forms 
three times magni�ed real image of an object 
placed 16 cm from the lens. (Foreign 2012)

119. (a) What is meant by ‘power of a lens?’
 (b) State and de�ne the S.I unit of power of a 

lens.
 (c) A convex lens of focal length 25 cm and 

a concave lens of focal length 10 cm 
are placed in close contact with each 
other. Calculate the lens power of this 
combination. (AI 2011)

120. (a) Under what condition with a glass lens 
placed in a transparent liquid become 
invisible.

 (b) Describe and illustrate with a diagram, 
how we should arrange two converging 
lenses so that a parallel beam of light 
entering one lens emerges as a parallel 
beam a�er passing through the second 
lens.

 (c) An object is placed at a distance of 3 cm 
from a concave lens of focal length 12 cm. 
Find the (i) position and (ii) nature of the 
image formed. (Foreign 2011)
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1. Characteristics of the image formed by a 
plane mirror are 
(i) image distance is same as that of object distance
(ii) image formed is virtual and erect
(iii) image formed is of the same size as that of the 
object
(iv) image formed is laterally inverted (le� appears 
right and right appears le�).
2. Laws of re�ection of light states that 
(i) �e angle of incidence is equal to the angle of 
re�ection.
(ii) �e incident ray, the re�ected ray and the 
normal to the mirror at the point of incidence all 
lie in the same plane.
3. Refer to answer 1.
4. Magni�cation of images formed by plane 
mirrors is unity because for plane mirrors, the size 
of the image formed is equal to that of the object.
5. A ray passing through centre of curvature of a 
concave mirror gets re�ected along the same path 
because it acts as a normal to the surface of mirror, 
and we know that any ray passing through normal 
re�ects along the same path.
6. Since, the sign of given magni�cation of the 
image is positive (+ ve) and greater than one so the 
image formed is virtual, erect and enlarged.
7. Here, object distance, u = –4 m
Image distance, v = 1.0 m

Magnification, m
v

u
=

−
 

So, m =
−
−

=
1
4

1
4

Since, the magni�cation is positive and less than 
one therefore, the given mirror is convex mirror.
8. Convex mirrors are used in big shopping 
stores to watch activities of customers.
9. Image formed by an object when it is kept 
between the pole and the focus of a concave mirror is

A

B B'

A'

10. 

C

�e incident ray passing through focus, goes 
parallel to the principal axis a�er the re�ection 
through the given mirror.
11. Refer to answer 9.
12. In the given diagram, object is placed between 
centre of curvature (C) and focus (F). Image of the 
object AB can be obtained as follows:

13. In the given diagrams object is placed at 
centre of curvature of a concave mirror. Image 
formed by the object can be drawn as

F

14. Four characteristics of the image formed by 
the given convex mirror of focal length 15 cm are :
(i) Virtual
(ii) Erect
(iii) Diminished
(iv) Image is always formed behind the mirror 
between pole and focus.
15. Radius of curvature (R) = 30 cm, object 
distance is 12 cm in front of the mirror. �us we 
can say that object is placed between focus and 
pole. Four characteristics of the image formed by 
the given concave mirror are :
(i) Virtual
(ii) Erect
(iii) Enlarged
(iv) Image is formed behind the mirror

Detailed Solutions
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16. 

FP

i
r

C

17. Concave mirrors are used in the designing of 
solar furnaces.
When a solar furnace is placed at the focus of a 
large concave mirror, it focuses a parallel beam of 
light  on the furnace. �erefore, a high temperature 
is attained at the point a�er some time.

18. Negative sign of magni�cation indicates that 
the image is real and inverted. Since the image 
is real and inverted, the mirror is concave and 
magni�cation of –3 indicates that the image is 
magni�ed.
19. Focal length of a mirror is given by 

 Focal length = 
Radius of curvature

2
Since both the mirrors have same radius of 
curvature, therefore focal length of the two mirrors 
will be same, i.e., 

 

f
f
1

2

1
1

=

Since virtual image is always formed by convex 
mirror. �e mirror AB will always form virtual 
image.
20. Convex mirrors always form diminished, 
virtual and erect images.
(a) Object placed at in�nity

M

NB
At In�nity

A

F CP

(b) Object placed between in�nity and the pole P 
of the mirror

B

A

M

N

P F C

A�

B�

r
i

21. Positive value of the magni�cation indicates 
that image is virtual and erect.

(i) Since the image is magni�ed, the mirror is 
concave.

(ii) �e object is between pole and focus of the 
mirror as shown 

22. Characteristics of image formed by convex  
mirrors :
• Diminished
• Virtual and erect
• �e image formed is closer to the mirror than 
the object placed
• Image is formed behind the mirror.

23. 

FP

r
i

C

24. Refer to answer 16.

25. 

C PF

r
i

26. A concave mirror can produce a magni�ed 
image of an object when object is placed :
(1) In between its pole and its focus,
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(2) In between its focus and its centre of curvature.
Di�erence between these two images :
�e image produced in �rst case will be virtual and 
erect. 
�e image produced in second case will be real 
and inverted.
27. �e position of the object should be between  
P and F

F
C

P

E
M

N

B

A

B
i
r

A

28. (i) Convex mirror
(ii) Between in�nity and the pole of the mirror.

B

A

M

N

P F C

A�

B�

r
i

29. (i) Concave mirror because the image is real, 
inverted.
(ii) Object is placed at C.

F

30. (i) Concave mirror
(ii) Object is placed beyond C.

A

B C

A�

B�

F

M

P

N

31. At least two rays are required for locating the 
image formed by a concave mirror  for an object. 
Virtual image is formed when object is placed 
between pole and focus of concave mirror.

FC P
i
r

E
M

N

B

A

B

A

32. Given :
Object distance, u = – 30 cm, image size, h  = ?
Image distance, v = – 60 cm,
Object size , h = 2.4 cm,
Focal length, f = ?
Using mirror formula,
1 1 1
f v u

= +  or 1 1 2
60

3
60

1
20f

=
− −

=
−

= −

or f = – 20 cm
Hence, focal length is 20 cm

Also, magni�cation, m h
h

v
u

=
′

= −

or, m = − −
−

= −( )
( )

60
30

2  or   
′

= −h
h

2

h  = – 2 × 2.4 = – 4.8 cm
As the image formed is real, therefore the mirror 
is concave. 
�e height of the image is 4.8 cm.
�e image formed is enlarged and inverted.

33. Given : object distance, u = –15 cm,
object height, h = 4 cm, focal length, f = –10 cm; 
Image distance, v = ?
Using mirror formula,
1 1 1
v u f

+ =       1 1
15

1
10v

+
−

=
−( )

      1 1
15

1
10v

= −

or 
1 10 15

150
5

150
1

30v
=

−
= − = −

 or  v = – 30 cm

In order to obtain a sharp image of the object on 
the screen,  screen should be placed at a distance of  
30 cm in front of the mirror.

Also, magni�cation, m h
h

v
u

=
′

= −

or 
′

= − −
−

h
4

30
15

( )
( )    or   ′ =

− ×
= − ×h

( )
( )
30 4
15

2 4

or h  = – 8 cm
�us, the height of the image is 8 cm.
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34. �e path of the rays are shown below.

35. Since the image formed by the mirror is real 
and inverted, therefore the mirror is concave and 
magni�cation of the mirror will be 

m
v
u

v
u

= − ⇒ − = −1   v = u

i.e., object and image both are formed at the centre 
of curvature, i.e., 40 cm from the mirror.
Now, if the object is moved 20 cm towards the 
mirror, the object will be at the focus of the mirror 
and therefore the image will be formed at in�nity.

F
B

A

C
P

N

D

E
M

At infinity

36. Since the image formed is real and inverted, 
the mirror is concave.

Magnification, m
v

u
v

u
=

−
⇒ − =

−
2       v = 2u

Now, if v = – 30 cm then u = – 15 cm
As focal length of the mirror is

 f uv
u v

=
+

=
− × −
− −
15 30
15 30

= =
−

= −f
450

45
10 cm

If the object is shi�ed 10 cm the mirror, then the 
object is between principal focus and the optical 
centre and the image formed will be virtual and 
erect.
37. If the image formed is always virtual and 
diminished then the mirror used is convex. 

B

A

M

N

P F C

A�

B�

r
i

Convex mirrors are widely used as rear view 
mirrors in cars, motorcycles etc. It produces an 
erect image that is smaller in size than the object 
hence giving a wide view.
38. We use two rays of light, one passing through 
the centre of curvature of a concave mirror, and 
another is parallel to the principal axis. A�er 
re�ection, the ray passing through the centre of 
a concave mirror is re�ected back along the same 
path and the ray parallel to the principal axis will 
pass through the principal focus.
 u = –15 cm, f = –10 cm 

15 cm
10 cm

From ray diagram, v = –30 cm, i.e., beyond C
Nature of image is real, inverted and magni�ed.
39. Refer to answer 37.
40. (a) 

FP C

(b) Refer to answer 23.
(c) Refer to answer 16.
41. (a) Concave mirror

(b) Magni�cation, m
v
u

= −    or   − =
−
−

1
50
v

( )
 Distance of the image from the object is,  

v = – 50 cm
(c) As the image is formed at centre of curvature 
i.e., v = R.
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 focal length of the mirror, f = − = −50
2

25 cm

(d) Refer to answer 29 (ii).
42. (i) �is is a concave mirror.
(ii) �e image is real and inverted and of same size.
(iii) As m = – 1

 m
v

u
v

u
u v=

−
⇒ − =

−
⇒ =1

Hence, object is located at centre of curvature i.e., 
at distance of 40 cm from the pole of the mirror.
(iv) Refer to answer 29(ii).
43. (i) �e mirror is concave mirror.
(ii) Distance the image from the object = – 30 cm

Magni�cation, m = −v
u

Here m = – 1 and v = – 30 cm

 – 1 = − −( )30
u

 u = – 30 cm
As v = u, object is placed at centre of curvature.
�erefore, focal length of the mirror,

 f = 
−30

2
 = – 15 cm

(iii) Image formed is real and inverted and of the 
same size of the object.
(iv) Refer to answer 29 (ii).
44. (a)  Concave mirror
(b) Linear magni�cation, 

 m
v

u
=

−
=

− −
−

= −
( )48

12
4

(c) �e distance between the image and the object  
 = 48 – 12 = 36 cm
(d) 

F
C

P
D

12 cm

48 cm

E
M

N

B

A

B

A

45. To obtain an erect image, the object is placed 
in between pole and the focus of the concave 
mirror. So range of distance of the candle �ame 
from the mirror is in between 12 cm.
Nature of the image = Virtual and erect.
Size of the image = Enlarged

F
C

P

E
M

N

B

A

B

A

46. To obtain an erect image of an object, the 
object should be placed in between pole and focus. 
Range of distance of the candle �ame from the 
mirror is in between 15 cm.
Nature of the image = Virtual and erect
Size of the image = Enlarged
For ray diagram, refer to answer 45.
47. Focal length of a concave mirror = 20 cm
Range will be in between 20 cm.
Nature of the image = Virtual and erect
Size of the image = Enlarged
For ray diagram, refer to answer 45.
48. (i) Convex mirror is used as rear view mirror 
because
(a) it gives erect image.
(b) it gives diminished image thus provides wider 
view of tra�c behind the vehicle.
(ii) Concave mirror is used as shaving mirror 
because
(a) it gives erect image when mirror is close to the 
face. 
(b) it gives enlarged image of the face so that a 
person can shave safely.
49. Given, focal length of concave mirror, 
 f = –15 cm
Object distance, u = –20 cm
Image distance, v = ?
Using mirror formula,

 

1 1 1
f v u

= +

or
1 1 1 1

15
1
20

4 3
60v f u

= − =
−

−
−

=
− +

 
1 1

60
60

v
v=

−
= −or  cm

Using magni�cation formula,

 m
v
u

= − = −
−
−







60
20

  or   m = –3

So, the magni�cation, m = –3.
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50. A ray parallel to the principal axis, a�er 
re�ection, will pass through the principal focus 
in case of a concave mirror or appear to diverge 
from the principal focus in case of a convex 
mirror. 
A ray passing through the centre of a curvature 
of a concave mirror or directed in the direction 
of the centre of curvature of a convex mirror, 
after reflection, is reflected back along the 
same path. The light rays come back along the 
same path because the incident rays fall on 
the mirror along the normal to the reflecting 
surface.

F
C

P
D

E
M

N

B

A

B

A

51. (i) Concave mirrors are used in headlights of 
cars to get powerful beams of light.
(ii) Convex mirrors are used as rear-view mirrors 
of vehicle to get a wider �eld of view and and erect 
image of tra�c behind.
52. 

B

A

M

N

P F C

A�

B�

r
i

Position : Image is formed between pole and 
principal focus of the mirror.
Relative size : Image formed is diminished.
Nature : Image formed is virtual and erect.
53. Convex mirror is preferred for rear view 
mirrors in motor cars because no matter where 
the object is located infront of convex mirror, 
it always gives erect and diminished image of 
the object, so that driver is able to see the large 
traffic view in small area and the image is erect. 
This can be interpreted from the following 
diagram.

F

M

N

A

B

PA

B

C

54. (a) Two lights rays whose path of re�ection 
are priorly known are :
(i) When the incident ray passes through the 
centre of curvature of a concave mirror, it gets 
re�ected in the same path.
(ii) When the ray is incident obliquely to the 
principal axis, towards the pole of mirror, it gets 
re�ected back by making equal angles with the 
principal axis (laws of re�ections).
Suppose an object is placed between focus and 
pole of the concave mirror. Then by using the 
above two rays, the image of the object can be 
located as 

F
C

P
i
r

E
M

N

B

A

B

A

Image formed is virtual, erect, magni�ed and it is 
formed behind the mirror. 
(b) Given : Magni�cation, m = – 3
Object-distance, u = – 20 cm

Magni�cation, m v
u

= −  or − = −
−

3
20
v

or v = – 60 cm
�e screen is placed in front of the mirror at a 
distance of 60 cm from the pole.
�us, the screen is placed (= 60 cm – 20 cm) 40 cm 
away from the object.
55. (a) If the image formed by a mirror for all 
positions of the object placed in front of it is always 
diminished, erect and virtual then the mirror is 
convex mirror.
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�e ray diagrams for the formation of image by a 
convex mirror for the �rst position when the object 
is at in�nity and the second position when the object 
is at a �nite distance from  the mirror is shown.

M

NB
At In�nity

A

F CP

(a)

M

N

B

A

A

B F CP

(b)

Uses of Convex Mirrors
Convex mirrors are commonly used as rear-view 
(wing) mirrors in vehicles because they always 
give an erect, though diminished, image. Also, 
they have a wider �eld of view as they are curved 
outwards. �us, convex mirrors enable the driver 
to view a large area.
(b) Radius of Curvature : �e radius of the sphere 
of which the re�ecting surface of a spherical mirror 
forms a part, is called the radius of curvature of the 
mirror. It is represented by the letter R.
 �e radius of curvature is equal to twice the 
focal length.

 R = 2f

If R = +24 cm       f = R
2

24
2

12= = cm

Since the radius of curvature is positive. �en the 
mirror is convex mirror. Hence the nature of the 
image is virtual and erect.
56. (a) (i) Pole : �e centre of the re�ecting 
surface of a spherical mirror is a point called the 
pole. It lies in the surface of the mirror and its 
represented by the letter P.
(ii) Centre of curvature : �e re�ecting surface of 
a spherical mirror is a part of a sphere which has a 

centre. �is point is called the centre of curvature 
of spherical mirror and is represented by the letter C.
(iii) Principal axis : An imaginary line passing 
through the pole and the centre of curvature of a 
spherical mirror and normal to the mirror at its 
pole is called principal axis.
(iv) Principal focus : Incident rays parallel to 
principal axis, a�er re�ection either converge 
to as appear to diverge from a �xed point on the 
principal axis known as principal focus of the 
spherical mirror.
(b) (i) 

N

A

B

At 
in�nity

P
F

A

C

D
M

ri

(ii) M

NB
At In�nity

A

F CP

(c) �e object is placed between focus and pole 
of the mirror and a magni�ed image is formed 
behind the mirror.

�e mirror is concave and image formed is 
virtual and erect.
57. Given : focal length of the concave mirror  
f = 12 cm
(i) If the object is placed between the pole and 
focus of the concave mirror, then the image 
formed is virtual and erect. �erefore, the range of 
distance of the object should be 0 < u < 12 cm.
(ii) �e image formed will be enlarged as shown 
below.

F
C

P

E
M

N

B

A

B
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(iii) If the object is placed 24 cm in front of the 
mirror i.e., at the centre of the curvature then 
the image will also be formed at the centre of the 
curvature.

N

M

PF
B

A

B

A

C

D

E

58. Given : fa = 10 cm, fb = 15 cm, fc = 20 cm
 ua = 10 cm, ub = 20 cm, uc = 30 cm
(a) Magni�cation of –1 implies that size of image 
is same as that of object or image is formed at the 
same distance as of the object. �is is the case when 
the object distance, u = 2f, i.e., when the object is at 
the centre of the curvature.
For fa , ub and for fb, uc , we get magni�cation – 1.
(b) Concave mirror forms virtual, erect and 
magni�ed image when the object is between focus 
and pole of the mirror, i.e., direct distance should 
be less than the focal length of the mirror.
For object distance 10 cm, mirrors of focal length  
fb = 15 cm and fc = 20 cm can be used.
(c) 

F
15 cm

20 cm

C
P
D

E
M

N

B

A

B
A

F
C

P

E
M

N
10 cm

15 cm

B

A

B
i
r

A

59. Given: focal length of the concave mirror, 
  f = – 12 cm
Length of the �ame, h = 1.5 cm
Distance of �ame from the mirror, u = –18 cm

18 cm

1.5 cm
12 cm

F P

(a) As, 1 1 1
f u v

= +

or 
1 1 1 1

12
1
18

3 2
36

1
36v f u

= − =
−

−
−

=
− +

=
−

or v = –36 cm

(b) Let h  be the length of the image.

  Magni�cation, m = 
′

=
−h

h
v

u

 h  = 
− ×

=
− − ×

−
= −

v h
u

( ) .36 1 5
18

3 cm

If the distance between the mirror and the �ame is 
reduced to 10 cm, then
1 1 1 1

12
1
10

1
60v f u

= − =
−

−
−

=

 v = 60 cm
Hence, image is formed behind the mirror.

F
C

P

E
M

N

B

A

B
i
r

A

60. (a) He should use concave mirror to get image 
of candle �ame on the walls of school laboratory. 
Because concave mirror is a converging mirror 
and produce real image.
(b) He should place the candle �ame in between 
centre of curvature C and principal focus F of the 
mirror to get the magni�ed image on the wall.
(c) 

FC P
D

E
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A
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(d) Yes, he can use concave mirror to project a 
diminished image of the candle �ame on the same 
wall. He has to place the candle �ame beyond 
centre of curvature to get diminished image.
61. (a) Refer to answer 56 (a) (i).
(b) Refer to answer 55 (b).
(c) Refer to answer 56 (a) (ii).
(d) Refer to answer 56 (a) (iv).
If we want to get an erect image of a candle �ame 
using concave mirror of focal length 20 cm, then 
we must place the object between a pole and focus 
of the mirror. If u is the image distance, then 
 0 < u < 20 cm
Other two characteristics of the observed image are 
(i) Image is virtual and erect
(ii) Image is enlarged
�e ray diagram for this situations can be drawn 
as follows:

F
C

P
i
r

E
M

N

B

A

B

A

62. Sign Convention for Re�ection by Spherical 
Mirrors : While dealing with the re�ection of 
light by spherical mirrors, we shall follow a set of 
sign conventions called the New Cartesian Sign 
Convention. �e conventions are as follows:
(i) �e object is always placed to the le� of the 
mirror. �is implies that the light from the object 
falls on the mirror from the le�-hand side.
(ii) All distances parallel to the principal axis are 
measured from the pole of the mirror.
(iii) All the distances measured to the right of 
the origin (along + x-axis) are taken as positive 
while those measured to the le� of the origin  
(along – x-axis) are taken as negative.
(iv) Distances measured perpendicular to and 
above the principal axis (along + y-axis) are taken 
as positive.
(v) Distances measured perpendicular to and 
below the principal axis (along-y-axis) are taken as 
negative.

Distance towards
the le� (–ve)

Distance towards
the right (+ve)

Direction of
incident lightHeight

upwards 
(+ve)

Height
downwards (–ve)

Mirror
N

A

BB

A
M

P
XX

�e New Cartesian Sign Convention for spherical 
mirrors

Given that : m = –3 (real image), u = –16 cm

Magni�cation, m
v

u
=

−

∴ − =
−
−

= −3
16

48
v

vor  cm

Mirror formula : 
1 1 1
v u f

+ =

∴
−

+
−

=
1
48

1
16

1
( ) ( ) f

or or
− −

=
−

=
1 3
48

1 4
48

1
f f

   or   f = –12 cm

63. Refer to answer 62.

Given that m u= + = −
1
3

18( ),virtual image  cm

Magni�cation, m
v
u

= −

 
1
3 18

6=
−
−

⇒ =
v

v  cm

Mirror formula : 
1 1 1
v u f

+ =

 
1
6

1
18

1 3 1
18

1
− = ⇒

−
=

f f
  f = 9 cm

As the value of focal length is positive, the mirror 
used is convex mirror.
64. (i) Refer to answer 51 (i).
(ii) Refer to answer 51 (ii).
(iii) Concave mirrors are used in solar furnaces to 
concentrate sunlight to produce heat.
65. Power is the degree of convergence or 
divergence of light rays achieved by a lens. 
It is de�ned as the reciprocal of its focal length.

i.e., P
f

= 1
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66. A ray of light should be incident perpendicular 
to the surface of the rectangular glass slab so that 
it comes out from the opposite side of the slab 
without being displaced.
67. �e girl playing with a thin beam of light 
from her laser torch must incident the laser beam 
of light through optical centre of the convex lens.
A ray of light though the optical centre of a lens 
passes without su�ering any deviation.
68. A ray of light bends when it travels from one 
medium into another because of the change in 
speed of light from one medium to another.

69. 

An incident light coming parallel to the principal 
axis a�er refraction through convex lens passes 
through focus.
70. �e refractive index of diamond is 2.42. �is 
means the ratio of speed of light in vacuum to the 
speed of light in diamond is 2.42.
71. Given : Object distance, u = – 15 cm
Focal length, f =  + 20 cm
Using lens formula, As u  < f
�e object is placed between F and optical centre 
of lens.
�us, the four characteristics of the image formed 
by the convex lens are :
(i) Erect, (ii) Virtual, (iii) Enlarged image,  
(iv) Image is formed on the same side of the lens 
as the object.
72. Refer to answer 65.
Positive sign (+) of power indicates that lens is 
convex and negative sign (–) of power indicates 
that lens is concave.
If focal length (f) is expressed in metres, then, 
power is expressed in dioptres. �e SI unit of 
power is dioptre. �us, 1 dioptre is the power of 
lens whose focal length is 1 metre. 1 D = 1m–1

73. Given : a g a wn n= =
3
2

4
3

,

Speed of light in glass, v = 2 × 108 m/s

We know,
speed of lightin air

speed of light in mediuma gn =

⇒ =
×

⇒ = ×
3
2 2 10

3 108
8c

c m/s

Now
speed of light in air

speed of light in water
, a wn =

⇒ =
×4

3
3 108

v

⇒ = × = ×v
9
4

10 2 25 108 8m/s m/s.

74. Given that : n n vg w g= = = ×
4
3

3
2

2 108, , m/s

Absolute refractive index of a medium, n
c
vm =

where, c is the speed of light in vacuum and v is the 
speed of light in medium.

(i) ∴ =n
c

vg
g

 

or m/sc n vg g= × = × × = ×
4
3

2 10
8
3

108 8

(ii) As, n
n

n
v
vgw

g

w

w

g
= =

∴ =
×

= × ×
4 3
3 2 2 10

8
9

2 108
8/

/
v

vw
wor

⇒ = ×vw
16
9

108 m/s

Note : �e values given in question are not correct 
as the speed of light in vacuum is 3 × 108 m/s
75. 

E

A B

DC

Air
Glass

Glass
slab

Air

F N

N

M

O G

M L

Lateral shi�

H
P

O

i

r1

e

r2
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76. Given : refractive index of glass, ng = 1.5
Refractive index of water, nw = 1.33
Since, refractive index of medium,

 
n

c
v

=
speed of light in air ( )

speed of light in medium ( )

For glass, n
c

vg
g

=   ... (i)

For water, n
c

vw
w

=   ... (ii)

Since velocity of light in medium is inversely 
proportional to its refractive index, the light will 
travel faster in optically rarer medium i.e., water.
Dividing (i) by (ii), 

 

n

n
v
v

v

v
n
n

g

w

w

g

g

w

w

g
= =or

  
v

v
g

w
=

1 33
1 5
.
.

So, the ratio of vg and vw is 1.33 : 1.5.
77. �e two rays are : 
(i) A ray of light from the object, parallel to the 
principal axis, a�er refraction from a convex lens, 
passes through the principal focus on the other 
side of the lens and in case of concave lens, a ray 
appears to diverge from the principal focus located 
on the same side of the lens.

O
F1 F2

(a)

O
F1 F2

(b)
(ii) A ray of light passing through the optical 
centre of a lens will emerge without any 
deviation.

O
F1 F2

(a)

O
F1 F2

(b)
When object is placed between F and 2F.

O

M

N

A

2F1

C1

F1B
F2

C2

2F2 B

A

78. Refractive index of water, nw = 1.33
Speed of light in air, c = 3 × 108 m/s
As we know that refractive index of medium,

 
n

c
vm

m
= =

speed of light in air
speed of light in medium

Here, our medium is water.

So, n
c

vw
w

=

where, vw is the speed of light in water.

∴ =
×

1 33
3 108

.
vw

 m/s

∴ =
×

×vw
3 10

1 33
10

8
8

.
 m/s = 2.25  m/s

 Speed of light in water is 2.25 × 108 m/s.
79. �is phenomenon is due to refraction of light 
at the interface of two media. Light rays coming 
from the immersed end C of the pencil bend away  
from the normal at the interface on reaching there 
as the rays are travelling from optically denser to 
a rarer medium. As shown in the diagram, when 
viewed from above, they appear to come from the 
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point C , slightly raised. �is way, all the rays from 
the immersed portion of the pencil bend and as 
a result it appears to be raised. Hence the pencil 
appears to be bend at the interface.

A

B

C′

C

Pencil

80. (a) Ray diagrams of an object placed at 2F1 
infront of convex lens can be drawn as follows:

M

N

C1

C2

(i) �us image formed is real and inverted.
(ii) Image is formed at 2F2.
(iii) Image formed is of same size as that of the 
object.
(b) Ray diagrams of an object placed between F1 
and optical centre O of lens can be drawn as follows:

O

M

N

A

BB

A

2F1 F1 F2 2F2

(i) �e image formed is virtual and erect.
(ii) Image is formed infront of the lens.
(iii) Image formed is enlarged.

81. (a) 

A
M

O

F12F1

F2 2F2

N

A�

B�

(b) Refer to answer 80 (b).
82. (a) Refer to answer 75.
(b) Refractive index of glass w.r.t air is

 g an =
3
2

Now, refractive index of air w.r.t glass will be 

 
a g

g a
n

n
= = =

1 1
3 2

2
3( / )

83. Magnification of –1 indicates that the 
image is real and inverted and is of the same size 
as of the object. The object must be at 2f and 
image also at 2f on the other side.
Total distance between image and object 
Also 4f = 60 cm        f = 15 cm
If object is moved 20 cm towards the lens, then 
the object will be between focus and optical 
centre of the lens and image formed will be 
virtual and erect and on the same side of the 
lens. 

O

M

N

A

BB

A

2F1 F1

F2 2F2

84. (a) Distance between the optical centre and 
the focus of the lens is known as the focal length of 
the lens.
(b) Given : f = – 30 cm, v = – 15 cm, h = 5 cm
From the lens formula,

 

1 1 1 1
15

1 1
30v u f u

− = ⇒
−

− =
−

⇒
−

=
−

+ =
− +

= ⇒ = −
1 1

30
1

15
1 2
30

1
30

30
u

u cm

Object should be placed 30 cm from the optical 
centre.

Also m
h
h

v
u

h h
v
u

= ′ = ⇒ ′ = 





or ′ = ×
−
−

=h 5
15
30

2 5. cm

Size of image formed is 2.5 cm
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(c) 

85. Concave lens always forms virtual, erect and 
diminished image for all positions of the object.

O

M

A

A

B B

N

F12F1

Focal length of the concave lens, 

 f = –20 cm =
−20
100

m

Power of the lens,
in m m

DP
f

= =
−

= −
1 100

20
5

( )

86. �e following are the laws of refraction of 
light
(i) The incident ray, the refracted ray and the 
normal to the interface of two transparent 
media at the point of incidence, all lie in the 
same plane.
(ii) �e ratio of sine of angle of incidence to the 
sine of angle of refraction is a constant, for the light 
of a given colour and for the given pair of media. 
�is law is also known as Snell’s law of refraction.

 

sin
sin

i
r

= constant

where i is the angle of incidence and r is the angle 
of refraction.
�e speed of light in vacuum = 3 × 108 m/s
�e speed of light in a medium = 1.4 × 108 m/s

 Absolute refractive index 

  = 
Speed of light in vacuum

Speed of light in a medium

     n = 
3 10

1 4 10
2 14

8

8

×

×
=

m/s

m/s.
.

87. Refer to answer 86.
�e speed of light in vacuum = 3 × 108 m/s

Absolute refractive index = 1.5
 �e speed of light in a medium 

 = 
Speed of light in vacuum
Absolute refractive index

m/s
=

×3 108

11 5.
 

            =  2×108 m/s
88. Given : u = –40 cm, v = 40 cm
1 1

40
1

40
2

40
20

f
f= + = ⇒ = cm

Type of lens : Convex lens
Focal length = 20 cm
Nature of the image will be virtual and erect if 
the candle �ame is shi�ed 25 cm towards the 
lens.

O

M

N

A

BB

A

2F1 F1

F2 2F2

89. Focal length of given concave lens, f = – 5 cm
Distance, u = –10 cm, object size, h = 6 cm
Image distance, v = ?

Using lens formula, 1 1 1
f v u

= −

 

1 1 1 1
5

1
10

3
10v f u

= + =
−

+
−

=
−

 
v = − = −

10
3

3 33.  cm

So, the image is located 3.33 cm from the lens.
Magni�cation (m) of lens is given by 

 m
v
u

= =
−

−
= =

10
3

10
1
3

0 33.

m is positive implies that image is virtual and erect. 
Also, magnitude of m is less than one implies that 
image is diminished.

Since, m
v
u

h
h

= = ′       10 3
10 6

/
= ′h    or   h  = 2 cm 

90. (i) A ray of light incident on a concave lens 
is parallel to its principal axis, the diagram can be 
drawn as follows :
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�e refracted ray appears to pass through focus on 
the same side of the lens.
(ii) If a ray of light incident on a concave lens 
is passing through its optical centre then the 
refracted ray will go without deviation.

(iii) If a ray of light incident on a concave lens is 
directed towards its principal axis then it will go 
parallel to principal axis.

91. Principle of reversibility of light states that 
the light will follow exactly the same path if the 
direction is reversed.
Using Snell’s law of refraction,

 

sin
sin

sin
sin

i
r

e
r1 2

=

Since r1 = r2, so i = e
E

A B

DC

Air
Glass

Glass
slab

Air

F N

N

M

O G

M L

Lateral shi�

H
P

O

i

r1

e

r2

So, PQ is parallel to RS.
So, we conclude that incident ray is parallel to the 
emergent ray.

92. When a ray of light is incident obliquely on 
a parallel sided glass slab, the emergent ray shi�s 
laterally. �e perpendicular distance between the 
direction of the incident ray and emergent ray is 
called lateral shi�.
�e factors on which the lateral displacement 
depends are:
(i) thickness of the refracting material.
(ii) the refractive index of the material.
Figure : Refer to answer 75.
93. Focal length of convex lens, f = +18 cm
Image distance from the lens, v = +24 cm
By using lens formula,

 

1 1 1 1 1 1
f v u u v f

= − ⇒ = −

 
1 1

24
1

18
3 4

72
1

72u
=

+
− =

−
=

−

 u = –72 cm

Magni�cation, m = v
u

=
−

=
−24

72
1

3
 

94. Since the image can be obtained on a screen 
so image is real and real image is formed by convex 
lens so the lens in convex lens.
Given, 
Object distance, u = –60 cm 
Image distance, v = +120 cm
Using lens formula,
1 1 1
f v u

= −  (here f is the focal length of the lens)

     
= −

−
=

+
=

1
120

1
60

1 2
120

3
120

1 1
40f

=

 f = 40 cm
So, the focal length of the lens is 40 cm
Now, height of object, h = 5 cm
Height of image, h  = ?

Since, m
v
u

h
h

= = ′

So,
120

60 5−
= ′h

h = – 2 × 5
h  = –10 cm
So, the image height is 10 cm.
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95. When an object is placed between F1 and 
optical centre, O of a convex lens, it forms a virtual 
and erect image. �e ray diagram for this situation 
can be drawn as follows:

M

O

N

–u

f
–v

96. (a) When an object placed at the 2F from  a 
convex lens, then its image is formed on the other 
side of the lens at the same distance from the lens. 
�us from S.No.(3) we can say that.

 f v f= ⇒ = = +/ 2
30
2

15 cm

�us, the focal length is + 15 cm.
(b) In this case S.No. (6) is incorrect as the object 
distance is between focus and pole, for such case, 
the image formed is virtual and on the same side as 
the object, hence image distance is negative.
(c) �e approximate value of magni�cation 
for object distance –20 cm and image distance  
+ 60 cm is –3.

O

M 60 cm

15 cm
20 cm N

A

2F1

C1

F1B
F2

C2

2F2 B

A

97. (a) When an object is placed at 2F from the 
convex lens, then its image is formed on the other 
side of the lens at the same distance from the lens. 
�us from S.No. (3), we can say that

 f v= = =
2

40
2

20 cm

(b) In this case, S.No. (6) is incorrect as the object 
distance is between focus and optical centre for 
such cases, the image formed is virtual and image 
distance is negative.

(c) 

O

M

N
20 cm

60 cm

30 cm

A

2F1 F1

F2

2F2

B
B

A

�e approximate value of magni�cation for object 
distance –60 cm and image distance +30 cm is –1/2.
98. (a) Refer to answer 95.
(b) �e lens formula is given as 

 

1 1 1
v u f

− =

(c)  Magni�cation of the lens is given by 

 
m

v
u

=
 

⇒ − =
−

= −1
20

20v u[ ] cm

 v = 20 cm
As v = u then 

 f = 
20
2

cm  = 10 cm = 0.1 m

     
Power of the lens,

in m
D D DP

f
= = =

1 1
0 1

10
( ) .

99. (a) 

O

M

A

A

B B

N

F12F1

(b) �e lens formula is given by 

 

1 1 1
v u f

− =

(c) Since, the nature of the image is real and 
inverted therefore the lens is convex. 
Now magni�cation of the lens is 

 
m

v
u

=
 

⇒ − = ⇒ = −1
v
u

v u

Now, from lens formula,

 

1 1 1 1
40

1
40

1
v u f f

− = ⇒ −
−

=
( )

 f = 20 cm    f = 0.2 m

Power of the lens,
in m m

DP
f

= = =
1 1

0 2
5

( ) .
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100. (a) Optical centre is the central part of the 
lens through which a ray of light passes without 
su�ering any deviation. It is usually represented by 
the letter O.
(b) Given : f = – 20 cm, h = 4 cm, v = – 10 cm

 From lens formula,
1 1 1
v u f

− =

 

1
10

1 1
20−

− =
−u ( )

⇒ =
−

+ ⇒ = −
1 1

10
1

20
20

u
u cm

Also, magni�cation of the lens,

 
m

h
h

v
u

h h= ′ = ⇒ ′ = × ⇒ ′ =
10
20

4 2 cm

(c) 

101. (a) Distance between the principal focus and 
the optical centre is known as the focal length of 
the lens.
(b) Given, f = –30 cm, v = –15 cm, h = 6 cm
Now, from  lens formula,

 

1 1 1 1
30

1
15

1
f v u u

= − ⇒
−

=
−

−

 
1 1

15
1

30
30

u
u=

−
+ ⇒ = − cm

 
m

h
h

v
u

h
v
u

h= ′ = ⇒ ′ = 





⇒ ′ =
−
−

× =h
15
30

6 3cm cm

(c) 

102. Focal length of concave lens, f = –20 cm 
Height of the object, h = 6 cm
Image distance, v = –15 cm
From lens formula,

 

1 1 1 1
15

1 1
20v u f u

− = ⇒
−

− =
−

⇒ − = − + = ⇒ = −
1 1

20
1

15
1

60
60

u
u cm

Magnification, m
h
h

v
u

= ′ =

⇒ ′ = 





= ×
−
−







=h h
v
u

6
15
60

3
2

cm   h  = 1.5 cm

A

B 2F F
B′

A′

F 2F

15 cm
20 cm

N

M

6 cm
O

60 cm

103. Focal length of concave lens , f = – 25 cm
Image distance, v = –20 cm
Height of the object, h = 10 cm
Now, from lens formula,
1 1 1
v u f

− =   − − = − ⇒ − = − +
1

20
1 1

25
1 1

25
1

20u u

= − =
− +

⇒ = −
1 4 5

100
100

u
u cm

 
Also, magnification, m

v
u

h
h

= = ′

⇒ ′ = 





=
−
−







=h h
v
u

10
20

100
2 cm

A

B 2F F
B′

A′

F 2F

20cm
25 cm

N

M

10 cm
O

60 cm
104. Magni�ed erect image:

O

M

N

A

BB

A

2F1 F1

F2 2F2
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Magni�ed inverted image :

O

M

N

A

2F1 B F1

F2 2F2 B

A

Given that h = 4 cm, u = –20 cm, f = –10 cm
Lens formula : 

 

1 1 1
v u f

− =
 
∴ −

−
=

−
1 1

20
1
10v ( ) ( )

or or cm
1 1

10
1

20
2 1
20

3
20

20
3v

v=
−

− =
− −

=
−

=
−

105. Given that u = –30 cm, v = 60 cm, h = 3 cm
Lens Formula : 

 

1 1 1
v u f

− =
   

∴ −
−

=
1

60
1
30

1
( ) f

⇒
+

= = =
1 2
60

1 3
60

1
20f

 or f = 20 cm

As focal length is positive, hence lens is convex 
lens.

 
Magnification, m

v
u

h
h

= = ′

∴
−

= ′
′ =

− ×
= −

60
30 3

60 3
30

6
h

hor cm

 �e height of image is 6 cm and negative sign 
shows that the image is real and inverted.
106. (a) Laws of refraction of light :
(i) �e incident ray, the refracted ray and the 
normal to the interface of two transparent media 
at the point incidence, all lie in the same plane.
(ii) �e ratio of sine of angle of incidence to the sine 
of the angle of refraction is constant, for the light of 
a given colour and for the given pair of media.
�is law is also known as Snell’s law of refraction.

 

sin
sin

i
r

= constant,

where i is the angle of incidence and r is the angle 
of refraction.
�is constant value is called refractive index of the 
second medium with respect to the �rst.

⇒ = =constant n
v
v21

1

2  
∴ =

sin
sin

i
r

v
v

1

2
If n is the absolute refractive index of the medium, 
c is the velocity of light in vacuum and v is the 
speed of light in given medium, then n = c/v.
(b) Given that nA = 2.0, nB = 1.5, vB = 2 × 108  m/s

(i) n
c

vB
B

= , where c is the speed of light in vacuum

1 5
2 10

1 5 2 10 3 108
8 8. .=

×
= × × = ×

c
cor m/s

(ii) n
n
n

v
vAB

A

B

B

A
= =

 
∴ =

×
= ×

2 0
1 5

2 10
1 5 10

8
8.

.
.

v
v

A
Aor m/s

107. Refer to answer 72. 
Given that : 
Focal length of lens A, fA = +10 cm
Focal length of lens B, fB = –10 cm
Lens A is convex lens . Lens B is concave lens,

Power of lens A = = = +
100 100

10
10

fA(in cm)
D

Power of lens
(in cm)

DB
fB

= =
−

= −
100 100

10
10

Lens A will form a virtual and magni�ed image.

8 cm

10 cm

108. Yes, the lens will produce an image of complete 
object.

A

B

2F1 F1 F2 2F2
B′

A′

10 cm
30 cm

O

Given that h = 4 cm, f = 20 cm, u = –15 cm

Lens formula :
1 1 1
v u f

− =
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∴ −
−

= = − =
−1 1

15
1

20
1 1

20
1

15
1

60v v( )
or

 v = –60 cm

Magnification, m
v
u

= =
−
−

=
60
15

4

Nature of image: Virtual, erect and enlarged
Position of image : In front of lens 60 cm from 
the lens
Size of image : Four times of object, i.e., 
 (4 × 4) cm = 16 cm
109. Refer to answer 72.
Convex lens has positive power. Since the image of 
an object formed by a lens is real, inverted and of 
the same size as the object.
Given: Size of object = Size of image and h = –h

 Magni�cation, m = 
′

=
−

= −
h
h

h
h

1

 –1 = 
v
u

   or   v = –u

Focal length of the lens,

 

1 1 1 1 1
40

1
40

2
40f v u f

= − ⇒ = −
−

=

 f = 20 cm =  
20

100
 m

Power of the lens, P = 1 100
20f ( m)in

D = 5 D=

O

M

N

A

B
2F1
C1

F1

F2

C2

2F2
B

A

110. (a) (i) Optical centre : �e centre point of a 
lens is known as the optical centre. It always lies 
inside the lens. A light beam passing through the 
optical centre without any deviation.
(ii) Centre of curvature : It is de�ned as the  
centre of the sphere of which the lens is originally 
a part of. Because the spherical lens consists of 
two spherical surfaces, the lens has two centre of 
curvature.
(iii) Principal axis : A straight line passing through 
the optical centre and principal focus of a spherical 
lens. �is line is called the principal axis.

(iv) Aperture : �e diameter of the re�ecting 
surface of spherical lens is called its aperture.
(v) Principal focus : A number of rays parallel to 
the principal axis are falling on a lens. 
�ese rays, a�er refraction from the lens, are 
appearing to converge to or diverge from a point 
on the principal axis. �is point on the principal 
axis is called the principal focus of the lens.
(vi) Focal length : �e distance between the optical 
centre and the principal focus of a spherical lens 
is called the focal length. It is represented by the 
letter f.
(b) Given f = 12 cm, v = 48 cm, u = ? 

Using lens formula, 
1 1 1
f v u

= −

 1
12

1 1
48

= +
u

   or   
1

12
1

48
1

− =
u

 4 1
48

1 3
48

−
= =

u
   or   u = 16 cm

111. Refer to answer 110.
Given, f = – 20 cm, v = –15 cm, h = 6 cm 

Lens formula : 1 1 1
f v u

= −

 

1 1 1 1
15

1
20u v f

= − =
−

+

 1 4 3
60

1
60u

=
− +

=
−    or   u = – 60 cm

Size of image = ′ = = × =h
hv
u

6
15
60

1 5. cm

112. Refer to answer 72.
A convex lens has the focal length +50 cm.

∴ = =
+

= +power D
1 100

50
2

f
A concave lens has the focal length –50 cm.

∴ = =
−

= −power D
1 100

50
2

f
Concave lens always gives a virtual, erect and 
diminished image irrespective of the position of the 
object.
113. (a) Refer to answer 106.
(b) Refer to answer 73. 
114. Given that u = –45 cm, v = +90 cm, h = 2 cm 
(as the image is formed on the screen, the image is 
real and hence image is formed by convex lens on 
the other side of the lens).
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Type of the lens used : Convex lens

Lens formula : 
1 1 1
v u f

− =

∴ −
−

= = =
1

90
1
45

1 3
90

30
( ) f

for  cm

Focal length, f = 30 cm

Magni�cation, m
h
h

v
u

= ′ =

∴ ′ =
−

′ = −
h

h
2

90
45

4or  cm

 height of image = 4 cm (inverted)
115. Refer to answer 106 and 73.
116. Given that : u = –16 cm, f = 24 cm, h = 4 cm

Lens formula : 1 1 1
v u f

− =

∴ −
−

=
1 1

16
1

24v ( )

or
1 1

24
1

16
2 3
48

1
48v

= − =
−

=
−

   or   v = –48 cm

Magni�cation, m
v
u

h
h

= = ′
 

∴ ′ =
−
−

′ =
h

h
4

48
16

12or  cm

Nature of image :  virtual and erect, enlarged
117. (a) When travelling obliquely from one 
medium to another, the direction of propagation 
of light in the second medium changes. �is 
phenomenon is known as refraction of light.
�e ratio of sine of angle of incidence to the sine of 
the angle of refraction is constant, for the light of a 
given colour and for the given pair of media.
�is law is also known as 
Snell’s law of refraction.

 
sin
sin

i
r

= constant,
 

where i is the angle of 
incidence and r is the angle 
of refraction.
Given that : nag = 2/3, nwa = 4/3, vg = 2 × 108 m/s

(a) n
c

vga
g

= , where c is the speed of light in 

vacuum.

 nag = 
v

c
g

Denser
r

i

Rarer
(n1)

(n2)

⇒ =
×

= ×
2
3

2 10
3 10

8
8

c
cor  m/s

Speed of light in vacuum is 3 × 108 m/s.

(b) n
c

vwa
w

=

∴ = =
×

= ×v
c

nw
wa

3 10
4 3

2 25 10
8

8
/

. m/s

Speed of light in water is 2.25 × 108 m/s.
118. For lenses, we follow sign convention, similar 
to one used for spherical mirrors. We apply 
the rules for signs of distances, except that all 
measurements are taken from the optical centre of 
the lens.
Refer to answer 62 for sign convention of mirror.

upwards

u = –16 cm, m = –3 (real)

As, m
v
u

=
              

∴ − =
−

=3
16

48
v

vor  cm

Lens formula : 
1 1 1
v u f

− =

∴ −
−

=
+

= ⇒ =
1

48
1
16

1 1 3
48

1 1 1
12f f f

or
 

or f = 12 cm
Spherical lens is convex lens or converging lens of 
focal length 12 cm.
119. (a) Refer to answer 72.
(b) Refer to answer 72.
(c) Power of convex lens of focal length 25 cm is 

 P1 = 100
25 ( )in m

 = 4 D

Power of concave lens of focal length 10 cm is 

 P2 = 100
10− ( )in m

 = –10 D

 Power of the combination = P = P1 + P2
 P = 4 – 10 = – 6 D

120. (a) If the refractive index of glass lens is equal 
to the refractive index of liquid then of the glass 
lens is placed in a transparent liquid will become 
invisible.
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(b) Suppose we have two converging lens of focal 
lengths f1 and f2. We will keep the two converging 
lens at a distance of f1 + f2 so that a parallel beam of 
light entering one lens emerges as a parallel beam 
a�er passing through the second lens.

Here the focus of the two lenses should coincide.
(c) (i) Focal length of concave lens, f = –12 cm
Object distance, u = –3 cm
Image distance, v = ?

Using lens formula, 
1 1 1 1 1 1
f v u v f u

= − = +or

1 1
12

1
3

1
12

1
3v

=
−

+
−

=
−

−    1 1 4
12

5
12v

=
− −

=
−

So, v =
−

= −
12

5
2 4.  cm

So, the image is formed at 2.4 cm from the concave 
lens.
(ii) Using magni�cation formula,

 m
v
u

= =
−
−

= +
2 4
3

0 8
.

.

Since m is +ve and magnitude of m is less than 1, 
so the image formed is virtual and diminished.
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8  Human eye : A natural optic device works on 
the principle of refraction of light through a 
natural convex lens.

8  Parts of eye : 

 

8	 Maximum weightage is of Defects of Vision and 
their Correction.

8  Maximum VSA type questions were asked from 
Scattering of Light.

8	  Maximum SA I type questions were asked from 
Dispersion of White Light by a Glass Prism.

8	  Maximum SA II type questions were asked 
from Dispersion of White Light by a Glass Prism.

11.1 The Human Eye

11.2 Defects of Vision and their Correction

11.3 Refraction of Light Through a Prism

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

11.4 Dispersion of White Light by a Glass Prism

11.5 Atmospheric Refraction

11.6 Scattering of Light

QUICK RECAP

The Human Eye and 
the Colourful World

Chapter

11

 X Cornea : Light coming from di�erent objects 
enters the eye through cornea.

 X Iris : Controls the size of the pupil.
 X Pupil : Regulates and controls the amount of 

light entering the eye.
 X Eye-lens : A convex lens made of a transparent, 

so� and �exible tissue.
 – It forms real and inverted image on the 

retina.
 X Ciliary muscles : Change the focal length of 

the eye-lens.
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205The Human Eye and the Colourful World

 X Retina : �e light-sensitive screen on which 
the image is formed.

 X Rods and cones : Light-sensitive cells present 
in retina.
Rods   respond to the intensity of light.
Cones respond to colours.

 X Aqueous humour : �e viscous liquid �lled 
between the eye-lens and cornea.

 X Vitreous humour : �e viscous liquid �lled 
between eye-lens and retina to support the 
back of the eye.

8  Range of vision of a normal human eye :
 X Accommodation : �e ability of an eye lens to 

change its focal length or converging power 
to get a clear view of any object is called 
accommodation.

 X Power of accommodation : �e maximum 
variation in the power of the lens so that  
the far-o� and nearby objects are viewed 
clearly.

 – For a normal vision, it is about 4 dioptres. 
 X Near point of eye : �e nearest point upto 

which an eye can see the object clearly 
without strain.

 – It is about 25 cm for a normal eye.
 X Far point of eye : �e farthest point upto 

which an object can be seen clearly.
 – It is in�nity for a normal eye.

8  Defects of vision, causes and their 
corrections:

 X Myopia (near-sightedness) : Inability of eye 
in viewing long distant objects.

 – �e far point of an eye is less than in�nity.
 – Image is formed in front of retina.

 X Causes : 
 – Excessive curvature of eye-lens.
 – Elongation of eye-ball.

 X Correction : It is corrected by using concave 
lens which diverges and shi�s the image to 
the retina.

 (a) Far point of a myopic eye

O

 
(b) Myopic eye

O�

O

 (c) Correction for myopia

O�

O

 X Hypermetropia (far-sightedness) : Inability 
of eye in viewing nearby objects.

 – Near point of the eye is more than 25 cm.
 – Image is formed behind the retina.

 X Causes : 
 – Low converging power of eye-lens.
 – Smaller size of eye-ball.

 X Correction : It is corrected by using a convex 
lens which converges and shi�s the image to 
the retina from beyond.

 (a) Near point of a hypermetropic eye

N

 (b) Hypermetropic eye

N

N�

 
(c) Correction for hypermetropic eye

N
N

 X Presbyopia : Gradual decrease in the power 
of accommodation of the eye lens with ageing. 

 – �e eye becomes both myopic and 
hypermetropic. 

 X Causes : 
 – Weakening of ciliary muscles.
 – Diminishing �exibility of the eye-lens.

 X Correction : It can be corrected by using  
bi-focal lens.
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8  Refraction of light through a glass prism :
 X Refraction of light occurs both, when a ray of 

light enters the prism as well as when it leaves 
the prism.

 X �e incident ray and the emergent ray are not 
parallel to each other.

 X Angle of deviation : �e angle between the 
emergent ray and the incident ray.

 X Spectrum of white light : �e band of seven 
colour components of white light obtained 
on screen by passing a beam of white light 
through a glass prism.

 – Seven colours of the spectrum is denoted 
by the acronym VIBGYOR, i.e.,

  V Violet, I Indigo, B Blue,  
G Green, Y Yellow, O Orange 
and R Red

 X Dispersion of light : Splitting up of white 
light into its seven constituent colours on 
passing through a transparent medium.

 – It occurs due to the variation in the 
speeds of di�erent colours.

 – Speed of red colour is maximum.
 – Speed of violet colour is minimum.
 – Red colour is deviated the least.
 – Violet colour is deviated the most.

 X Recombination of spectrum : Seven coloured 
lights of the spectrum can be recombined to 
give back white light by placing two prisms, 
one upside down.

 X Rainbow : A natural spectrum produced by 
the dispersion of sunlight by raindrops in the 
atmosphere.

 – Water droplets act as small prisms.
 – Water droplets refract and disperse the 

incident sunlight, then re�ect internally 
and �nally, refract it again when it comes 
out of the raindrop.

8  Atmospheric refraction : Refraction of light 
caused by earth’s atmosphere due to the 
variation in optical densities of air layers.

 X E�ects :
 – Twinkling of stars
 – Stars seem higher than they actually are
 – Advanced sunrise and delayed sunset

8  Scattering of light : Phenomenon of change 
in the direction of propagation of light.

 X Very �ne particles scatter mainly blue colour.
 X Large sized particles scatter light of longer 

wavelength.
 X Shorter is the wavelength, greater will be the 

scattering.
 X E�ects :

 – Tyndall e�ect
 – Blue colour of the sky
 – White colour of clouds
 – Reddening of the sun at sunrise and 

sunset
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11.1 The Human Eye
VSA (1 mark)

1. State one function of iris in human eye.
(AI 2012)

2. State one function of the crystalline lens in 
the human eye. (Foreign 2012)

3. Name the part of our eyes that helps us 
to focus near and distant objects in quick 
succession. (Delhi 2010)

SA II (3 marks)

4. Write about power of accommodation of 
human eye. Explain why the image distance 
in the eye does not change when we change 
the distance of an object from the eye?

(Delhi 2017)
5. State the function of each of the following 

parts of human eye:
 (i) Cornea (ii) Iris
 (iii) Pupil (1.5/3, Delhi 2013 C)

LA (5 marks)

6. Write the function of each of the following 
parts of human eye:

 Cornea, iris, crystalline lens, ciliary muscles
(2/5, Delhi 2016)

7. State the function of each of the following 
parts of the human eye :

 (i) Cornea (ii) Iris
 (iii) Pupil (iv) Retina

(2/5, Foreign 2015)
8. (a) List the parts of the human eye that 

control the amount of light entering 
into it. Explain how they perform this 
function?

 (b) Write the function of retina in human 
eye. (3/5, AI 2014)

11.2 Defects of Vision and their 
Correction

SA II (3 marks)

9. About 3.5 crore people in the developing 

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions

world are corneal blind. About 30 lac blind 
children below the age of 12 can be cured 
by replacing the defective cornea with the 
cornea of a donated eye. What can a student 
of your age do in order to create awareness 
about this fact among people of your locality 
and why? (VBQ, 1.5/3, Delhi 2013 C)

10. What eye defect is myopia? Describe with a 
neat diagram how this defect of vision can be 
corrected by using a suitable lens. (AI 2011)

11. Name the three common defects of vision. 
What are their causes? Name the type of lens 
used to correct each of them. (Foreign 2011)

12. What is hypermetropia? State the two causes 
of hypermetropia. With the help of ray 
diagrams, show:

 (i) the eye-defect hypermetropia
 (ii) correction of hypermetropia by using a 

lens (Delhi 2009)
13. (a) What is Presbyopia? State the cause 

of presbyopia. How is Presbyopia of a 
person corrected?

 (b) What is meant by power of 
accommodation of the eye of a person?
 (Foreign 2009)

14. (a) Draw a diagram to show the formation of 
image of a distant object by a myopic eye. 
How can such an eye defect be remedied?

 (b) State two reasons due to which this eye 
defect may be caused.

 (c) A person with a myopic eye cannot see 
objects beyond a distance of 1.5 m. What 
would be the power of the corrective lens 
used to restore proper vision?

(Delhi 2008)

LA (5 marks)

15. A student su�ering from myopia is not able 
to see distinctly the objects placed beyond  
5 m.

 (a) List two possible reasons due to which 
this defect of vision may have arisen. 
With the help of ray diagrams, explain
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 (i) Why the student is unable to see distinctly 
the objects placed beyond 5 m from his 
eyes?

 (ii) �e type of the corrective lens used to 
restore proper vision and how this defect 
is corrected by the use of this lens.

 (b) If, in this case, the numerical value of the 
focal length of the corrective lens is 5 m, 
�nd the power of the lens as per the new 
Cartesian sign convention. (AI 2017)

16. Millions of people of the developing countries 
of world are su�ering from corneal blindness. 
�ese persons can be cured by replacing the 
defective cornea with the cornea of a donated 
eye. A charitable society of your city has 
organised a campaign in your neighbourhood 
in order to create awareness about this fact. If 
you are asked to participate in this mission 
how would you contribute in this noble 
cause?

 (i) State the objective of organising such 
campaigns.

 (ii) List two arguments which you would 
give to motivate the people to donate 
their eyes a�er death.

 (iii) List two values which are developed in 
the persons who actively participate and 
contribute in such programmes.

(VBQ, 3/5, Delhi 2016)
17. A student is unable to see clearly the words 

written on the blackboard placed at a distance 
of approximately 4 m from him. Name the 
defect of vision the boy is su�ering from. 
Explain the method of correcting this defect. 
Draw ray diagram for the

 (i) defect of vision and also
 (ii) for its correction (Delhi 2015)
18. Write the importance of ciliary muscles in the 

human eye. Name the defect of vision that 
arises due do gradual weakening of the ciliary 
muscles in old age. What type of lenses are 
required by the persons su�ering from this 
defect to see the objects clearly?

 Akshay, sitting in the last row in his class, 
could not see clearly the words written on 
the blackboard. When the teacher noticed 
it, he announced if any student sitting in the 

front row could volunteer to exchange his 
seat with Akshay. Salman immediately agreed 
to exchange his seat with Akshay. He could 
now see the words written on the blackboard 
clearly. �e teacher thought it �t to send the 
message to Akshay’s parents advising them to 
get his eyesight checked.

 In the context of the above event, answer the 
following questions:

 (a) Which defect of vision is Akshay 
su�ering from? Which type of lens is 
used to correct this defect?

 (b) State the values displayed by the teacher 
and Salman.

 (c) In your opinion, in what way can Akshay 
express his gratitude towards the teacher 
and Salman? (2/5; VBQ, 3/5, AI 2015)

19. Millions of people of the developing countries 
are su�ering from corneal blindness. �is 
disease can be cured by replacing the 
defective cornea with the cornea of a donated 
eye. Your school has organised a campaign in 
the school and its neighbourhood in order to 
create awareness about this fact and motivate 
people to donate their eyes a�er death. How 
can you along with your classmates contribute 
in this noble cause? State the objectives of 
organising such campaigns in schools.

(VBQ, 3/5, Foreign 2015)
20. Do you know that the corneal-impairment 

can be cured by replacing the defective cornea 
with the cornea of the donated eye? How and 
why should we organise groups to motivate 
the community members to donate their eyes 
a�er death? (2/5, AI 2014)

21. What is myopia? List two causes for the 
development of this defect? How can this 
defect be corrected using a lens? Draw ray 
diagrams to show the image formation in 
case (i) defective eye and (ii) corrected eye.
 (Foreign 2014)

22. (a) A person cannot read newspaper placed 
nearer than 50 cm from his eyes. Name 
the defect of vision he is su�ering from. 
Draw a ray diagram to illustrate this 
defect. List its two possible causes. Draw a 
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ray diagram to show how this defect may 
be corrected using a lens of appropriate 
focal length.

 (b) We see advertisements for eye donation 
on television or in newspapers. Write the 
importance of such advertisements.

(Delhi 2013)
23. A student cannot see a chart hanging on a 

wall placed at a distance of 3 m from him. 
Name the defect of vision he is su�ering from. 
How can it be corrected? Draw ray diagrams 
for the (i) defect of vision and also (ii) for its 
correction. (Delhi 2012)

24. An old man cannot see objects closer than 
1 m from the eye clearly. Name the defect 
of vision he is su�ering from. How can it be 
corrected? Draw ray diagram for the (i) defect 
of vision and also (ii) for its correction.

(AI 2012)
25. Draw a diagram to show why distant objects 

cannot be seen distinctly by a myopic eye. List 
two reasons due to which this defect of vision 
may be caused.

 A person with a myopic eye cannot see objects 
clearly beyond a distance of 2 m. Name the 
type of the corrective lens that would be 
needed to correct the defect of vision and 
draw a ray diagram to show how the defect 
gets corrected. (Foreign 2012)

26. (a) What is myopia? State the two causes 
of myopia. With the help of labelled ray 
diagrams show

  (i) the eye defect myopia
  (ii) correction of myopia using a lens
 (b) Why is the normal eye unable to focus on 

an object placed within 10 cm from the 
eye? (AI 2009)

27. What is hypermetropia? Draw ray diagrams 
to show the image formation of an object by

 (i) Hypermetropic eye
 (ii) Correction made with a suitable lens for 

hypermetropic eye. (3/5, AI 2008)
28. We cannot see an object clearly if it is placed 

very close to the eyes. Give reason.
 What is Presbyopia? Write two causes of this 

defect? (3/5, AI 2008)

11.3 Refraction of Light Through a 
Prism

SA I (2 marks)

29. Draw a ray diagram to show the refraction of 
light through a glass prism. Mark on it (a) the 
incident ray, (b) the emergent ray and (c) the 
angle of deviation. (AI 2011)

LA (5 marks)

30. Draw a ray diagram to explain the term angle 
of deviation. (1/5, Delhi 2017)

11.4 Dispersion of White Light by 
a Glass Prism

SA I (2 marks)

31. Draw a labelled diagram to explain the 
formation of a rainbow in the sky.

(Foreign 2015)
32. In the �gure 

given a narrow 
beam of white 
light is shown to 
pass through a 
triangular glass

 prism. A�er passing through the prism it 
produces a spectrum XY on a screen.

 (a) State the colour seen at X and Y.
 (b) Why do di�erent colours of white light 

bend through di�erent angles with 
respect to the incident beam of light? 
 (Delhi 2010)

33. What is meant by spectrum of white light? 
How can we recombine the components of 
white light a�er a prism has separated them? 
Draw a diagram to illustrate it. (Foreign 2010)

SA II (3 marks)

34. What is ‘dispersion of white light’? State 
its cause. Draw a ray diagram to show the 
dispersion of white light by a glass prism.

(AI 2017)
35. State the cause of dispersion of white light 

passing through a glass prism. How did 
Newton showed that white light of sun 
contains seven colours using two identical 
glass prisms. Draw a ray diagram to show the 
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path of light when two identical glass prisms 
are arranged together in inverted position 
with respect to each other and a narrow beam 
of white light is allowed to fall obliquely on one 
of the focus of the �rst prism. (Delhi 2016)

36. Describe an activity to show that the colours 
of white light splitted by a glass prism can 
be recombined to get white light by another 
identical glass prism. Also draw ray diagrams 
to show the recombination of the spectrum of 
white light. (AI 2016)

37. A narrow PQ of white light is passing through 
a glass prism ABC as shown in the diagram.

 Trace it on your answer sheet and show the 
path of the emergent beam as observed on the 
screen DE.

 

P

Q

A

B

C

D

E

 (i) Write the name and cause of the 
phenomenon observed.

 (ii) Where else in nature is this phenomenon 
observed?

 (iii) Based on this observation, state the 
conclusion which can be drawn about the 
constituents of white light. (AI 2014)

38. De�ne the term dispersion of white light. 
Name the colour of light which bends (i) the 
most, (ii) the least while passing through a 
glass prism. Draw a ray diagram to justify 
your answer. (Foreign 2014)

39. What is a spectrum? How can we recombine 
the components of white light a�er a glass 
prism has separated them? Illustrate it by 
drawing a diagram. (Foreign 2014)

40. When we place a glass prism in the path of 
a narrow beam of white light a spectrum 
is obtained. What happens when a second 
identical prism is placed in an inverted 
position with respect to the �rst prism? Draw 
a labelled diagram to illustrate it. (Delhi 2012)

41. Draw a labelled ray diagram to illustrate the 
dispersion of a narrow beam of white light 
when it passes through a glass prism. (AI 2012)

42. Draw a ray diagram to show the formation 
of a rainbow and mark the point where  
(i) dispersion, (ii) internal re�ection occurs. 

(Foreign 2012)
43. What is meant by the dispersion of white 

light? Draw a diagram to show dispersion of 
white light by the glass prism? (Delhi 2011)

44. Explain the formation of rainbow in the sky 
with the help of a diagram. (Foreign 2011)

45. Give reasons:
 (i) �e extent of deviation of a ray of light on 

passing through a prism depends on the 
colour.

 (ii) Lights of red colour are used for danger 
signals. (Foreign 2011)

LA (5 marks)

46. (a) Why do the component colours of 
incident white light split into a spectrum 
while passing through a glass prism, explain.

 (b) Draw a labelled ray diagram to show the 
formation of a rainbow. (4/5, Delhi 2017)

47. (a) What is dispersion of white light? State 
its cause.

 (b) “Rainbow is an example of dispersion 
of sunlight.” Justify this statement by 
explaining, with the help of a labelled 
diagram, the formation of a rainbow in 
the sky. List two essential conditions for 
observing a rainbow. (Foreign 2016)

48. (a) Trace on your answer sheet the path 
of a monochromatic ray AO incident 
on a glass prism and mark the angle of 
deviation.

  A

O

B

C

 (b) If AO were a ray of white light,
 (i)  describe what will you observe on 

the screen BC placed near the prism
 (ii) write the name of this phenomenon
 (iii) state the cause of this phenomenon
 (iv)  what does it prove about the 

constituents of white light?
(Delhi 2013 C)
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49. (a) What is dispersion of white light? What 
is the cause of such dispersion? Draw a 
diagram to show the dispersion of white 
light by a glass prism.

 (b) A glass prism is able to produce a 
spectrum when white light passes 
through it but a glass slab does not 
produce any spectrum. Explain why it is 
so. (AI 2009)

50. What is meant by dispersion of white light? 
Describe the formation of rainbow in the sky 
with the help of a diagram. (2/5, AI 2008)

11.5 Atmospheric Refraction
SA I (2 marks)

51. Why do stars appear to twinkle ? Explain.
(Foreign 2015)

52. Explain why the planets do not twinkle.
(Foreign 2015)

SA II (3 marks)

53. Explain in brief the reason for each of the 
following:

 (a) Advanced sun-rise    (b)  Delayed sun-set
 (c) Twinkling of stars (Foreign 2016)
54. What is meant by advance sunrise and 

delayed sunset? Draw a labelled diagram to 
explain these phenomena. (Foreign 2015)

55. Explain with the help of a labelled diagram, 
the cause of twinkling of stars. (Delhi 2014)

56. A star sometimes appears brighter and some 
other times fainter. What is this e�ect called? 
State the reason for this e�ect.  (Delhi 2012)

57. A star appears slightly higher (above) than its 
actual position in the sky. Illustrate it with the 
help of a labelled diagram. (AI 2012)

58. “�e time di�erence between the actual sunset 
and the apparent sunset is about 2 minutes” 
What is the reason for the same? Explain with 
the help of a diagram. (Foreign 2012)

59. Explain why the planets do not twinkle but 
the stars twinkle. (Delhi 2011)

LA (5 marks)

60. What is atmospheric refraction? Use this 
phenomenon to explain the following natural 
events.

 (a) Twinkling of stars
 (b) Advanced sun-rise and delayed sun-set.
 Draw diagrams to illustrate your answers.
 (AI 2016)
61. Give reasons for the sun can be seen about 

two minutes before actual sunrise.
 (1/5, AI 2008)

11.6 Scattering of Light
VSA (1 mark)

62. What will be the colour of the sky when it is 
observed from a place in the absence of any 
atmosphere? (Delhi 2012)

63. Give an example of a phenomenon where 
Tyndall e�ect can be observed. (AI 2011)

64. Why is the colour of clear sky blue?
 (Foreign 2011)
65. Why does sky look blue on a clear day?
 (Delhi 2009)
66. What will be the observed colour of sky on a 

planet where there is no atmosphere? Why?
 (Foreign 2009)
67. Why does the Sun appear reddish at sunrise?
 (Delhi 2008)

SA II (3 marks)

68. With the help of a labelled diagram, explain 
why the sun appears reddish at the sun-rise 
and the sun-set. (Delhi 2015)

69. What is meant by scattering of light? Use this 
phenomenon to explain why the clear sky 
appears blue or the sun appears reddish at 
sunrise. (AI 2015)

70. Explain giving reason why the sky appears 
blue to an observer from the surface of the 
Earth. What should the appearance of the sky 
be during the day for an astronaut staying in 
the international space station orbiting the 
Earth? State reason to justify your answer.

 (Foreign 2015)
71. State the di�erence in colours of the sun 

observed during sunrise/sunset and noon. 
Give explanation for each. (Delhi 2013)

LA (5 marks)

72. Give reason for the colour of the clear sky is 
blue. (1/5, AI 2008)
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1. Iris is a dark muscular diaphragm that controls 
the size of the pupil.
2. �e crystalline lens of human eye focuses the 
light that enters the eye and form the image on the 
retina.
3. Crystalline lens.
4. �e ability of the eye lens to adjust its focal 
length is called power of accommodation.
�e ciliary muscles modi�es the curvature to some 
extent. �e change in the curvature of the eye lens 
can thus change its focal length. �us, the focal 
length of the human lens increases or decreases 
depending on the distance of the object value to 
this distance of the image does not change. For 
example, when the ciliary muscles are relaxed, the 
lens becomes thin and its focal length increases, 
thus enables us to see distant object clearly. 
5. (i) Cornea : It is a transparent bulge on the 
fron surface of eyeball which refracts most of the 
light rays entering the eye.
(ii) Iris : Refer to answer 1.
(iii) Pupil : It controls the amount of light entering 
into the eye.
6. Cornea : Refer to answer 5(i).
Iris : Refer to answer 1.
Crystalline lens : Refer to answer 2.
Ciliary muscles : Ciliary muscles holds the eye  
lens and helps in the adjustment of its focal  
length.
7. (i) Cornea : Refer to answer 5(i).
(ii) Iris : Refer to answer 1.
(iii) Pupil : Refer to answer 5(iii).
(iv) Retina : It capture light and convert it into 
electric signals that are translated into images by 
the brain.
8. (a) �e part of the human eye that control the 
amount of light entering into it is pupil.
Light enters the eye through a thin membrane 
called the cornea. It forms the transparent bulge 
on the front surface of the eyeball most of the 
refraction for the light rays entering the eye occurs 
at the outer surface of the cornea, the crystalline 

Detailed Solutions

lens merely provides the linear adjustment of 
focal length required to focus objects at di�erent 
distances on the retina. Iris which is behind the 
cornea controls the size of the pupil. �e pupil 
regulates and controls the amount of light entering 
the eye.
(b) Refer to answer 7(iv).
9. To create awareness among the people, we as a 
student can do the following.
(i) Organise a team of 3-4 members for eye-
donation champion.
(ii) We can organise a play to aware people about 
the importance of donating an eye.
(iii) We can demonstrate poster and banner and 
take a walk around the area.
We must spread such awareness to encourage 
people to donate their eyes a�er their death so that 
the children below 12 years have to see this world 
as they are the future of our country.
10. Myopia is also known as near-sightedness. A 
person with myopia can see nearby objects clearly 
but cannot see distant objects distinctly.
Myopia can be corrected by using concave lens of 
appropriate focal length.

 Far point of a myopic eye

O

 
Myopic eye

O O

 Correction for myopia

O O

11. �ree common defects of vision are
(i) Myopia
(ii) Hypermetropia
(iii) Presbyopia
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Myopia can be caused due to following reasons.
(a) Elongation of eyeball.
(b) Excessive curvature of eye lens.
Hypermetropia can be caused due to following 
reasons.
(a) Shortening of eyeball.
(b) Focal length of eye lens becomes too long.
Presbyopia is caused due to gradual weakening of 
ciliary muscles and diminishing �exibility of eye 
lens due to ageing.
Correction of these defects:
(i) Myopia can be corrected by using concave 
lens of appropriate focal length.
(ii) Hypermetropia can be corrected by using 
convex lens of appropriate focal length.
(iii) Presbyopia can be corrected by using bifocal 
lens.
12. Hypermetropia : It is a defect in an eye in 
which a person is not able to see nearby object 
distinctly but can see far objects clearly.
Hypermetropia is caused due to following reasons:
(a) Shortening of the eyeball
(b) Focal length of crystalline lens is too long.

(i) 

Hypermetropic eye

N N

(ii) 

Correction for Hypermetropic eye

N
N

13. (a) : Presbyopia is a defect in eye where an 
old person is not able to see the nearby object 
distinctly.
Cause : Presbyopia is caused by the gradual 
weakening of ciliary muscles and diminishing 
�exibility of eye lens.
Correction : Presbyopia can be corrected by using 
appropriate convex lens or bifocal lens if he su�ers 
from both myopia or hypermetropia.
(b) Power of accommodation of the of a person is 
the ability of crystalline lens to adjust its focal length.

14. (a) 

Myopic eye

O O

�is defect can be correct by using concave lens.
(b) Myopia can be caused due to the following 
reasons.
(i) Excessive curvature of the eye lens
(ii) Elongation of the eyeball
(c) �e far point of this myopic person is  
1.5 m (�is means a person can see a distant  
object kept at in�nity clearly if the image of the 
object is formed at his in�nity i.e., at 1.5 m)
u = , v = –1.5 m, f = ?

Using lens formula, 
1 1 1
v u f

− =

∴
−

−
∞

=
1
1 5

1 1
. f

 
1 1

1 5
0

1 1
1 5

0
f f

=
−

− −
−

−
. .

or

 f = –1.5 m
Negative sign indicates the lens is concave.

Power, P
f

=
1

∴ =
−

= −P
1

1 5
0 67

.
. D

15. (a) �e two possible reasons due to which the 
defect of vision arises are :
excessive curvature of the eye lens
elongation of the eye ball.
(i) A student with myopia has the far point nearer 
than in�nity, thus, the image of a distant object is 
formed in front of the retina. In the given case 
the student is not able to see distinctly the objects 
placed beyond 5 m from his eyes are formed in 
front of the retina hence, it appears blurred. 

Myopic eye

O O

(ii) �is defect can be corrected by using a concave 
lens of suitable power as it brings the image back 
on to the retina, thus the defect is corrected.
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 Correction for myopia

O O

(b) focal length, f = 5 m

 P
f

= −1
(in meters)

 or, P = = −1
5

0 2. D

Hence, the power is – 0.2 D.
16. (i) �e objective of organising such campaign 
is to make people aware and realize their duties 
towards society.
(ii) (a) By donating our eyes a�er the die, we can 
light the life of a blind person.
(b) One pair of eyes gives vision to two corneal 
Blind people.
(iii) (a) It shows the concern for others.
(b) It also shows the responsible behavior towards 
the society.
17. Student is su�ering from myopia or 
nearsightedness.
Refer to answer 15(a).
18. Ciliary muscles modi�es the curvature of eye 
lens and hence adjusts its focal length. �is enables 
us to see objects.
�e defect of vision is presbyopia, person su�ering 
from this defect should wear bifocal lenses. �ese 
lenses consists of both concave and convex lenses.
(a) Akshay is su�ering from myopia or near-
sightedness. He should use concave lens to correct 
this defect.
(b) Teacher and salman are concerned and caring.
(c) Akshay can show his gratitude by saying thank 
you.
19. Refer to answer 16.
20. Yes, we know that the corneal - impairment 
can be cured by replacing the objective cornea 
with the cornea of the donated eye. We can provide 
the importance of eye donation to the community 
members. Our eyes can live even a�er our death. 
By donating our eyes a�er die, we can light the life 
of a blind person. �e human eye is one of the most 
valuable and sensitive sense organs. It enables us 
to see the wonderful world and colours around us 
It is however, impossible to identify colours while 

closing the eyes. �us of all the sense organs, the 
human eye is the most signi�cant one as it enables 
as to see the beautiful colourful word around us. 
Hence, we should donate our eyes a�er death.
21. Myopia is also known as near–sightedness 
defect in which a person can see nearby objects 
clearly but cannot see distant objects distinctly. 
�is defect may arise due to 
(a) excessive curvature of the eye.
(b) elongation of the eye ball.
�is defect can be corrected by using a concave 
lens of suitable power. A concave lens of suitable 
power will being the image back on the retina and 
thus the defect is corrected.

(i)

 
Myopic eye

O O

(ii)

 Correction for myopia

O O

22. (a) �e person is su�ering from 
hypermetropia.
Refer to answer 12.
(b) It is important to advertise for eye donation on 
television or in newspaper because
(i) Few people are unaware about the fact that 
there can be an eye transplant through which blind 
people can see this colourful and beautiful world.
(ii) To encourage them to donate their eye by 
spreading awareness about it through television or 
newspaper.
23. Student is su�ering from myopia.
Refer to answer 15(a).
24. He is su�ering from hypermetropia.
Refer to answer 13.
25. Refer to answer 14.
Refer to answer 15(a)(ii).
26. (a) Refer to answer 21.
(b) Since our eye lens cannot contract beyond 
certain limit so we can cannot see an object clearly 
if it is placed very close to the eye (closer than  
25 cm from the eye).
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27. Refer to answer 12.
28. Refer to answer 26(b).
Presbyopia : It is a defect of an eye in which 
power of accommodation of the eye decrease 
with ageing and person is not able to see nearby 
objects comfortably. Presbyopia may arise due to 
following reason.
(i) gradual weakening of ciliary muscles.
(ii) diminishing �exibility of the eye lens.
29. 

i = angle of incidence
(a) PE = incident ray
(b) FS = emergent ray
(c) D = angle of deviation
30. �e emergent ray bends at an angle to the 
direction of the incident, thus the angle between 
them is known as angle of deviation (D).

31. A rainbow is a natural spectrum caused by 
dispersion of sunlight by tiny water droplets, 
present in the atmosphere.

32. (a) At X, violet colour is seen and at Y, red 
colour is seen.
(b) Di�erent colour of white light bend through 
di�erent angles with respect to the incident of light 
because the refractive index of glass is di�erent for 
di�erent colours.
33. Spectrum of white light is the ordered 
distribution of frequency or wavelength of the 
colour of white light.
We can recombine the components of white light 
a�er splitting, by placing  inverted prism in the 
path of spectrum.

34. Splitting of white light into its seven 
constituent colours due to refraction is known as 
dispersion of white light.
Cause of dispersion : When a beam of white light 
enters a prism, it gets refracted and splits into 
seven constituent colours. �e splitting of the light 
ray occurs due to the di�erent bending angle for  
each colour. �us, each colour ray when passing 
through the prism bends at di�erent angles with 
respect to the incident beam, thus gives rise to a 
spectrum.

35. Refer to answer 34.
Newton was the �rst to use a glass prism to obtain 
the spectrum of a whitelight. He then placed a 
second identical prism in an inverted position 
with respect to the �rst prism. �is allowed all 
the colours of the white light to pass through 
the second prism combining to form a white 
light emerging from the other side of the second 
prism. �is made him believe that white light was 
composed of di�erent colours.
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36. Refer to answer 35.
37. 

(i) �e phenomenon of the splitting up of the 
white light into its constituents colours is called 
dispersion of light. Dispersion of light is caused 
due to, di�erent constituents colours of light a�er 
di�erent refractive indices to the material of the 
prism.
(ii) �e formation of rainbow is caused by the 
dispersion of the white sunlight into its constituent 
colours.
(iii) Based on the dispersion of white light into its 
constituents colours, we can conclude that
(a) �e white light consists of seven colours
(b) �e violet light su�ers maximum deviations 
and the red light su�ers minimum deviation
38. Refer to answer 37.
39. Spectrum : �e band of the colored 
components of a light beam is called its spectrum. 
We recombine the components of white light by 
placing a second identical prism in an inverted 
position with respect to �rst prism.

On passing white light to the �rst prism it splits 
into colours of the spectrum. �en this spectrum 
is allowed to pass through a second identical prism 
in an inverted position with respect to the �rst 
prism. �en, we found a beam of white light.
40. Refer to answer 39.

41. Refer to answer 34.
42. (i) Point A denotes dispersion and (ii) point 
B denotes internal re�ection.

43. Refer to answer 37.
44. A�er a rain-shower, the sunlight gets dispersed 
by tiny droplets, present in the atmosphere. �e 
water droplets acts like a small prisms. �ey refract 
and disperse the incident sunlight, then re�ect 
it internally, and �nally refract it again when it 
comes out of the raindrop. Due to dispersion of 
light and internal re�ection di�erent colours reach 
the observer’s eye.

45. (i) �e extent of deviation of a ray of light on 
passing through a prism  depends on the colour 
because the refractive index of glass for di�erent 
colour is di�erent. It depends on wavelength of a 
particular light.
(ii) Since the wavelength of light is maximum 
in the spectrum, its penetration power in the air 
is maximum and so we can see red colour from 
further distances. �us, danger signal uses red 
colour.
46. (a) When a beam of light incidents on a 
prism, it �rst gets refracted and splits into seven 
constituent colors. �e splitting of the light ray 
occurs due to the di�erent bending angle for each 
colour. �us each colour ray when passing through 
the prism bends at di�erent angles with respect to 
the incident beam. �is gives rise to the formation 
of the spectrum.
(b) Refer to answer 31.
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47. (a) : Refer to answer 34.
(b) Refer to answer 31.
Two essential conditions for observing rainbow are 
(i) Sun should be at the back of the observer
(ii) Should be seen a�er rainfall or through a 
waterfall or wear fountain
48. (a) 

Here, in the �gure, D is the angle of deviation of 
the given monochromatic light by the glass prism.
(b) If AO were a ray of light, then 
(i) On screen BC, a spectrum will be observe 
consisting of seven colours arranged from bottom 
to top as follows.
Violet, Indigo, Blue, Green, Yellow, Orange, Red 
(VIBGYOR)
(ii) �e phenomenon is known as dispersion of 
light.
(iii) Refer to answer 34.
(iv) It proves that a white light consists of seven 
colours and lower the wavelength higher will be 
the deviation of light.
49. (a) Refer to answer 34.
(b) A glass prism is able to produce a spectrum 
but glass slab doesn’t produce spectrum because 
in case of a prism, when a white light passes 
through each of the constituent wavelength of light 
undergoes di�erent extent of deviation. �is result 
in dispersion of white light. On the other hand, 
when the light enters through the parallel sides of 
glass slab, each constituent wavelength of white 
light doesn’t undergo any net deviation. Hence, 
the white light does not split into constituent 
spectrum.
50. Refer to answer 34.
Refer to answer 31.
51. Since the stars are very distant, they are 
approximately point-sized sources of light. As the 
path of rays of light coming from the star goes on 
varying slightly, the apparent position of the star 
�uctuates and the amount of starlight entering the 
eye �ickers – the star sometimes appears brighter, 
and at some other time, fainter, which is the 
twinkling e�ect.

52. Planets do not emit light. However, they 
become visible due to re�ection of light falling on 
them. �e planets are much closer to the earth and 
thus can be considered as the extended source of 
light. �e �uctuations in the light coming from 
various points of the planet due to atmospheric 
refraction get averaged out. As a result, no 
twinkling of planets is seen.
53. (a, b) : �e Sun is visible to us about 2 minutes 
before the actual sunrise, and about 2 minutes 
a�er the actual sunset because of atmospheric 
refraction. By actual sunrise, we mean the actual 
crossing of the horizon by the Sun. Figure shows 
the actual and apparent positions of the Sun 
with respect to the horizon. �e time di�erence 
between actual sunset and the apparent sunset is 
about 2 minutes. �e apparent �attening of the 
Sun’s disc at sunrise and sunset is also due to the 
same phenomenon.

(c) Refer to answer 51.
54. Refer to answer 53(a) and (b).
55. Refer to answer 51.

56. �is e�ect is called twinkling of stars.
Refer to answer 51.
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57. A star appears slightly above than its actual 
position in the sky. Since the starlight, on entering 
the earth’s atmosphere undergoes refraction 
continuously in a medium of gradually changing 
refractive index, before it reaches the earth. 
Since the atmosphere bends starlight towards 
the normal, the star appears slightly above than 
its actual position.

58. Refer to answer 53(a) and (b).
59. Refer to answer 51 and 52.
60. Refraction of the light by the di�erent layers of 
the atmosphere having di�erent refractive indices 
is known as atmospheric refraction.
(a) Twinkling of stars : Refer to answer 55.
(b) Advanced sun-rise and delayed sun-set : Refer 
to answer 53 (a, b).
61. �e sun can be seen about two minutes before 
actual sunrise because when the sun is below the 
horizon, its light entering the earth’s atmosphere 
goes continuous refraction and thus we can able 
to see the apparent position of the sun (above 
horizon).
62. If the earth had no atmosphere, there would 
not have been any scattering. �en, the sky would 
look dark.
63. �e phenomenon of scattering of light by the 
colloidal particle give rise to Tyndall e�ect.
64. �e colour of clear sky is blue due to the 
scattering of light having shorter wavelength by 
the air molecules present in the atmosphere.
65. Refer to answer 64.

66. Observed colour of the sky on a planet where 
there is no atmosphere will be black because there 
is no air molecules to scatter the light coming from 
the sun.
67. �e Sun appears reddish at sunrise is due to 
scattering of light by the particles present in the 
atmosphere.
68. 

At sun-rise and the sun-set, light from the sun 
passes through thicker layers of air and larger 
distance in the earth’s atmosphere. As the red 
colour has longest wavelength hence, it is least 
scattered by the air and dust particles. So, the sun 
appears reddish.
69. �e phenomenon by which a beam of light 
is redirected in many di�erent directions when 
it interacts with a particle of matter is known as 
scattering of light.
Refer to answer 64.
Refer to answer 68.
70. When sunlight passes the atmosphere, the �ne 
particles in air scatter blue colour more strongly 
than red. �is scattered blue light enters our eye 
and the colour of clear sky appears blue. For an 
astronaut staying in the international space station 
orbiting the Earth, the appearance of the sky will 
be black due to absence of air molecules to scatter 
the light coming from the Sun.
71. During sunrise or sunset, the suns rays pass 
through a maximum length of the atmosphere. 
Most of the blue and shorter wavelength get 
scattered. Only the red colour of light reaches the 
observer. �at is why the Sun observed during 
sunset and sunrise appear red. At noon, the 
distance to be travelled is least. All wavelengths are 
scattered equally and hence sun appears white.
72. Refer to answer 64.
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8  Charge : Electrons have a negative charge of 
1.6 × 10–19 C, while protons have an equal 
positive charge of 1.6 × 10–19 C.

8  Electric current : �e quantity of electric 
charge �owing through a conductor in one 
second.

Current (I) = 
Charge

Time
( )
( )

Q
t

8	 Maximum weightage is of Resistance of System 
of Resistors.

8  Maximum SA II type questions were asked 
from Resistance of System of Resistors.

12.1 Electric Current and Circuit

12.2 Electric Potential and Potential Di�erence

12.3 Circuit Diagram

12.4 Ohm’s Law

Topicwise Analysis of 2010-2008 Years’ CBSE Board Questions

12.5 Factors on which the Resistance of a 
Conductor Depends

12.6 Resistance of System of Resistors

12.7 Heating E�ect of Electric Current

12.8 Electric Power

QUICK RECAP

Electricity
Chapter

12

 X SI unit of current = 
1

1
coulomb (C)

second (s)
   = 1 ampere (A)

 X Small units of current are
1 mA = 10–3 A (mA = milliampere)
1 A = 10–6 A ( A = microampere)

 X Current may be direct, varying or alternating 
current.
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I

t

Alternating Current

I

t
Direct Current

8  Electric potential : �e work done in bringing 
a unit positive charge from reference point to 
a point against any electric �eld.

V = 
Work done

Charge
( )

( )
W

q
 X SI unit of electric potential

= 
1

1
joule (J)

coulomb (C)
 = 1 volt (V)

8  Electric potential di�erence : �e amount 
of work done in bringing unit positive charge 
from one point to another point in an electric 
�eld.

VAB = VB – VA = 
W

q
W

q
B A−

 X It has the same SI unit as electric potential.

8  Electric potential energy : �e work 
required to be done to bring the charges to 
their respective location against the electric 
�eld with the help of a source of energy.

 X �is work done gets stored in the form of 
potential energy of charges.

8  Symbols of electrical components : �e 
symbols of the components that are used in 
making an electric circuit.

Component Symbol

1. Electric cell + –

2. Battery + –

3. Lamp

4. Electric bulb

5. Key (open) (  )

6. Key (closed) (  )(  )

7. Wire crossing

8. Resistor

9. Rheostat or

10. Ammeter + –A

11. Voltmeter + –V

12. Galvanometer + –G

13. AC source ~

8  Ohm’s law : Under similar physical 
conditions, the current �owing through a 
conductor is directly proportional to the 
di�erence in potential applied across its ends, 
i.e., I  V or V = IR, where R is the resistance 
o�ered.

8  Graphical representation : V

I

Slope 
V
I

 is a measure of 

resistance o�ered (R).
 X �e opposition caused to the �ow of current 

is called resistance.
 X �e SI unit of resistance is ohm.

R = =
1

1
1

volt
ampere

ohm ( )Ω

8  Factors a�ecting resistance :
 X Length of the conductor : �e resistance of 

a conductor is directly proportional to the 
length of the conductor. 
R  l

 X Area of cross-section of the conductor : 
�e resistance of a conductor is inversely 
proportional to the area of the conductor.
R  1/A

 X Material of the conductor : Two resistance 
made up of the same length and same area of 
cross-section but of di�erent materials have 
di�erent resistances.

R l
A

∝ ; R
l
A

RA
l

= =ρ ρor

 X Resistivity, ρ = =
ohm m

m
ohm m m

2
( )Ω

 X Temperature : With rise in temperature, the 
resistance of metals increases and decreases 
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with decrease in temperature. Certain alloy 
like nichrome, manganin whose resistance 
vary negligible with temperature.

8  E�ect of temperature on 

T

T

T

resistivity :
 X Resistivity of a conductor 

increases linearly with 
increasing temperature.

 X Resistivity of a semi-
conductor decreases 
with increase in 
temperature.

 X Resistivity increases with 
rise in temperature in 
insulators.

8  Combination of resistances :
 X Resistors in series : When resistors are placed 

in series.

  

V1 V2 V3

R1 R2 R3

A
+
–

I

I

+ – ( )
K

X Y

 – �e current through them will be the 
same.

 – �e sum of the potential di�erence, or 
voltage across them is the total potential 
di�erence, i.e.,

  V = V1 + V2 + V3 = I(R1 + R2 + R3)
 – �e equivalent resistance is given by,

  RS = R1 + R2 + R3
 X Resistors in parallel : When resistors are 

connected in parallel.

  

II V+ –

A
+–( )

K+ –

R1

R2

R3

A B

 – �e potential di�erence across their ends 
is the same.

 – �e sum of current through them is the 
current drawn from the source of energy 
or cell.

  I = I1 + I2 + I3  or  
V
R

V
R

V
R

V
RP

= + +
1 2 3

 – �e equivalent resistance is given by,
  1 1 1 1

1 2 3R R R RP
= + +

8  Heating e�ect of electric current :
 X When electric current �ows through the 

resistive element, the �owing charges su�er 
resistance. Work has to be done to overcome 
this resistance which is converted into heat 
energy. �e complete sequence is, electrical 
energy does work which converts into heat 
energy.

 X Joule’s law of heating : When a current I 
�ows through a resistor R, heat is produced. 
�e heat produced H depends directly on 
the square of the current, resistance and the 
time t for which the current is allowed to pass 
through the resistor, H = I2Rt
�is is called Joule’s law of heating.

8  Electrical power : �e rate at which electrical 
energy is consumed or dissipated is called 
electrical power.

Power = 
Work done

Time
=

W
t

P = VI = I2R = 
V
R

qV
t

2
=

 X Power is expressed in joule/second or watt.
 X Practical unit of electrical power is horse 

power (h.p.).
1 h.p. = 746 W

8  Electrical energy :
 X Electrical energy = Electrical power × time
 X Commercial unit of energy is kilowatt hour 

(kW h).
 X 1 kW h = 3.6 × 106 J

8  Electrical fuse : It is a safety device connected 
in series with the electric circuit. It is a wire 
made of a material whose melting point is 
very low.

 X Fuse wires are made of copper or tin-lead alloy.
 X When large current �ows through a circuit 

and hence through fuse wire large amount 
of heat is produced. Due to this heat the fuse 
wire and the circuit is broken so that current 
stops �owing through the circuit. �is saves 
the electric circuit from burning.
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12.1 Electric Current and Circuit
SA I (2 marks)

1. What is an electric circuit? Distinguish 
between an open and a closed circuit.

(AI 2009)

LA (5 marks)

2. Name an instrument that measures electric 
current in a circuit, de�ne the unit of electric 
current. (1/5, Delhi 2008)

12.2 Electric Potential and 
Potential Di�erence

SA II (3 marks)

3. (a) De�ne the term “volt”.
 (b) State the relation between work, charge 

and potential di�erence for an electric 
circuit.

  Calculate the potential di�erence 
between the two terminals of a battery if 
100 joules of work is required to transfer 
20 coulombs of charge from one terminal 
of the battery to the other. (AI 2009)

LA (5 marks)

4. What is meant by saying that the potential 
di�erence between two points is 1 volt? Name 
a device that helps to measure the potential 
di�erence across a conductor?

(2/5, Delhi 2008)

12.3 Circuit Diagram

VSA (1 mark)

5. Draw a schematic diagram of an electric 
circuit consisting of a battery of two cells each 
of 1.5 V, 5 , 10  and 15  resistors and a 
plug key, all connected in series.  (AI 2009)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions

LA (5 marks)

6. What do the following symbols mean in 
circuit diagrams?

 (i) 

 (ii)  (1/5, Delhi 2008)

12.4 Ohm’s Law
SA I (2 marks)

7. Calculate the resistance of an electric bulb 
which allows a 10 A current when connected 
to a 220 V power source. (AI 2009)

8. (a) What is the shape of the graph obtained 
by plotting potential di�erence applied 
across a conductor against the current 
�owing through it?

 (b) What does the slope of this V-I graph at 
any point represent? (Foreign 2009)

LA (5 marks)

9. An electric circuit consisting of a 0.5 m 
long nichrome wire XY, and an ammeter, a 
voltmeter, four cells of 1.5 V each and a plug 
key was set up.

 (i) Draw a diagram of this electric circuit to 
study the relation between the potential 
di�erence maintained between the 
points ‘X’ and ‘Y’ and the electric current 
�owing through XY,

 (ii) Following graph was plotted between V 
and I values : 

1.6

1.0

V
(

ol
t)

v

0 0.1 0.2 0.4 0.6

1.5

I ( mpere)a

0.5

 What would be the values of V
I

ratios when 

the potential di�erence is 0.8 V, 1.2 V and  
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1.6 V respectively? What conclusion do you 
draw from these values? (3/5, Delhi 2008)

12.5 Factors on which the Resistance 
of a Conductor Depends

SA I (2 marks)

10. �e electrical resistivity of silver is  
1.60 × 10–6 m. What will be the resistance 
of a silver wire of length 10 m and cross-
sectional area 2 × 10–3 m2? (Foreign 2010)

11. A piece of wire of resistance 20  is drawn 
out so that its length is increased to twice its 
original length. Calculate the resistance of the 
wire in the new situation. (Delhi 2009)

LA (5 marks)

12. List the factors on which the resistance of a 
conductor depends. (2/5, Foreign 2009)

13 . Electrical resistivities of some substances at 
20°C are given below:

 Silver 1.60 × 10–8  m
 Copper 1.62 × 10–8  m
 Tungsten 5.20 × 10–8  m
 Iron 10.0 × 10–8  m
 Mercury 94.0 × 10–8  m
 Nichrome 100 × 10–8  m
 Answer the following questions in relation to 

them :
 (i) Among silver and copper, which one is a 

better conductor? Why?
 (ii) Which material would you advise to be 

used in electrical heating devices? Why?
 (3/5, Delhi 2008)

12.6 Resistance of System of 
Resistors

VSA (1 mark)

14. Why is a series arrangement not used for 
connecting domestic electrical appliances in 
a circuit? (AI 2008)

SA II (3 marks)

15. Two resistors, with resistances 5  and 10  
respectively are to be connected to a battery 
of emf 6 V so as to obtain :

 (i) minimum current �owing
 (ii) maximum current �owing
 (a) How will you connect the resistances in 

each case?
 (b) Calculate the strength of the total current 

in the circuit in the two cases.
(Delhi 2009)

16. In the circuit diagram given below.

 
A

– +

V

2 Ω

5 Ω

10 Ω

6 V

+ –

+ –

 Calculate :
 (a) the current through each resistor
 (b) the total current in the circuit
 (c) the total e�ective resistance of the circuit.

(Delhi 2008)

LA (5 marks)

17. Explain with the help of a labelled circuit 
diagram how you will �nd the resistance of a 
combination of three resistors of resistances 
R1, R2 and R3, joined in parallel. Also mention 
how you will connect the ammeter and the 
voltmeter in the circuit when measuring 
the current in the circuit and the potential 
di�erence across one of the three resistors of 
the combination.

(Delhi 2010)

18. Deduce the expression for the equivalent 
resistance of the parallel combination of three 
resistors R1, R2 and R3.
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 Consider the following electric circuit.

 

A

+
+ –

–

R4
R3 R2

R1

R55 V

 (i) Which two resistors are connected in 
series?

 (ii) Which two resistors are connected in 
parallel?

 (iii) If every resistor of the circuit is 2 , what 
current will �ow in the circuit?

(Foreign 2010)
19. (a) Two resistors R1 and R2 may form 

(i) a series combination or (ii) a parallel 
combination, and the combination may 
be connected to a battery of six volts. 
In which combination will the potential 
di�erence across R1 and across R2 be the 
same and in which combination will the 
current through R1 and through R2 be the 
same?

 (b) For the circuit, shown in this diagram,

 
+ –

  Calculate
  (i) the resultant resistance
  (ii) the total current
  (iii) the voltage across 7  resistor

(Foreign 2009)

12.7 Heating E�ect of Electric 
Current

LA (5 marks)

20. Derive the expression for the heat produced 
due to a current ‘I’ �owing for a time interval 
‘t’ through a resistor ‘R’ having a potential 

di�erence ‘V’ across its ends. With which 
name is the relation known? How much heat 
will an instrument of 12 W produce in one 
minute if it is connected to a battery of 12 V?

(Delhi 2010)
21. Derive an expression for the heat produced in 

a conductor of resistance R when a current I 
�ows through it for time t.

 Two identical resistors of resistance R are 
connected in series with a battery of potential 
di�erence V for time t. �e resistors are 
then connected in parallel with the same 
battery for the same time t. Compare the heat 
produced in the two cases. (Foreign 2010)

22. Why does the connecting cord of an electric 
heater not glow red hot while the heating 
element does? (1/5, Delhi 2008)

12.8 Electric Power

VSA (1 mark)

23. Out of 60 W and 40 W lamps, which one has 
a higher electrical resistance when in use?

(AI 2008)

SA II (3 marks)

24. Two lamps, one rated 60 W at 220 V and the 
other 40 W at 220 V, are connected in parallel 
to the electric supply at 220 V.

 (a) Draw a circuit diagram to show the 
connections.

 (b) Calculate the current drawn from the 
electric supply.

 (c) Calculate the total energy consumed 
by the two lamps together when they 
operate for one hour. (AI 2008)

LA (5 marks)

25. A 4 kW heater is connected to a 220 V source 
of power. Calculate 

 (i) the electric current passing through the 
heater.

 (ii) the resistance of the heater.
 (iii) the electric energy consumed in a 2 hours 

use of the heater. (3/5, Foreign 2009)
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1. Electric circuit : Closed and continuous path 
of an electric current is called an electric circuit.

Open circuit Closed circuit

1. It is a discontinuous 
path of an electric 
current.

It is a continuous 
path of an electric 
circuit.

2. Electric charge 
cannot �ow.

Electric charge can 
�ow.

3. Key is open. Key is closed.

2. Ammeter is an instrument that measures 
electric current in the circuit.
One ampere is de�ned as the �ow of one coulomb 
of charge per second. i.e., 1 A = 1 C s–1.
3. (a) ‘Volt’ is the SI unit of electric potential 
di�erence, it is de�ned as the amount of work 
done in moving a unit positive charge from one 
point to another.
(b) �e relationship between work (W), charge 
(Q) and potential di�erence (V) for an electric 
circuit is given by 

 
V

W
Q

=

Given : W = 100 J, Q = 20 C, V = ?

Using the relation, V
W
Q

= = =100
20

5 V

So, 5 V of potential di�erence between the two 
terminals to transfer 20 C of charge when work 
done is 100 J.
4. When we say that the potential di�erence 
between two points is 1 V, it means that 1 J of work 
is being done to move a unit charge between that 
two points.
Voltmeter is a device that helps to measure the 
potential di�erence.

Detailed Solutions

5. �e required circuit diagram is as below :

6. (i)  

rheostat/variable resistance 
(ii)  a closed key
7. Let V be the potential di�erence created by 
power sources. I be the current in the circuit and 
R be the resistance of the bulb.
Given, V = 220 V, I = 10 A
Using Ohm’s law, V = IR

or orR
V
I

R= =
220
10

Ω

R = 22 
Resistance of given electric bulb comes out to be 
22 .
8. (a) �e shape of the graph V

O
I

obtained by plotting potential 
di�erence applied across 
conductor against the current 
�owing through it will be a 
straight line.
(b) According to ohm’s law,

V = IR or I V
R

=

So, the shape of V-I graph at any point represents 
the resistance of the given conductor.
9. (i) Electric circuit to study the relation 
between potential di�erence and the current.

A
+ K

V+

RX Y

0.5 mI

1.5 V

1.5 V 1.5 V

1.5 V
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(ii) 
1.6

0.8
V

(
ol

t)
v

0 0.1 0.2 0.4 0.60.3 0.5 0.7 0.8

1.2

I ( mpere)a

0.4

�e values of V
I

 ratios when the potential 

di�erences across nichrome wire are 0.8 V, 1.2 V 

and 1.6 V, are
For V = 0.8 V, I = 0.32 A
V
I

= =0 8
0 32

2 5.
.

.

For V = 1.2 V, I = 0.48 A
V
I

= =1 2
0 48

2 5.
.

.

For V = 1.6 V, I = 0.64 A
V
I

= =1 6
0 64

2 5.
.

.

�e values of V
I

ratios are 2.5, 2.5, 2.5, that means 

the ratio of potential di�erence applied to the wire 
and current passing through it is a constant.
10. Given, electrical resistivity of silver, 

 = 1.6 × 10–6 m
Length of silver wire, l = 10 m
Area of cross-section, A = 2 × 10–3 m2

As we know,
resistance of wire is given by

R
l
A

= ρ

Putting the values of l,  and A, we get

R = × ×
×

= ×−
−

−1 6 10
10

2 10
8 0 106

3
3. . Ω

11. As we know that if R, , l and A are respectively 
the resistance, resistivity, length and cross-
sectional area of a given wire, then

 R
l
A

= ρ

Given : R = 20 
If l is increased to 2l, then l  = 2l

′ = ′
′

R
l
A

ρ

So, ′ = = 



R

l
A

l
A

ρ ρ
2

2

 R  = 2R
 R  = 2 × 20  = 40 

So, the resistance of wire in the new situation is 
40 .
12. Resistance of a conductor depends upon the 
following factors:
(i) Length of the conductor : Greater the length 
(l) of the conductor more will be the resistance (R).

R  l
(ii) Area of cross-section of the conductor: 
Greater the cross-sectional area of the conductor, 
less will be the resistance.

R
A

∝
1

(iii) Nature of conductor.
13. (i)  Silver is the best conductor of electricity 
because of low resistivity.
(ii) Nichrome should be used in electrical heating 
devices, due to very high resistivity. It has a high 
resistance and produces a lot of heat on passing 
current.
14. (1) In series arrangement, same current will 
�ow through all the appliances, which is not 
required for domestic electric circuit.
(2) Total resistance of domestic circuit will be 
sum of the resistance of all appliances and hence 
current drawn by the circuit will be less.
(3) We cannot use independent on/o� switches 
with individual appliances.
(4) All appliances are to be used simultaneously 
even if we do not need them.
15. (a) In order to make the �ow of minimum 
current in the circuit, we can connect 5  and  
10  resistors in series.
And to get maximum �ow of current in the circuit, 
we can connect 5  and 10  resistors in parallel.

R1=5Ω R2=10 Ω

+
6V

R1=5Ω

+
6V

R2=10 Ω

series combination parallel combination
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(b) For series connection
Total resistance, R = R1 + R2 = 5 + 10 = 15 
Using Ohm’s law, V = IR

∴ = =I V
R

A6
15

 (  V = 6 V)

         = 0.4 A
So, total current is 0.4 A.
For parallel connection
1 1 1 1

5
1

10
3

101 2R R R
= + = + =

∴ =R 10
3

Ω

Total current in the circuit,

I V
R

=  (using Ohm’s law)

   = = × =6
10 3

6 3
10

1 8
/

. A

So, total current in the circuit is 1.8 A.

16. 

5

Let R1, R2 and R3 be the three resistances with 
resistance value 2 , 5  and 10  respectively.
(a) Let V1, V2 and V3 be the potential di�erences 
across the resistors R1, R2 and R3.
Let currents I1, I2, I3 �ow through the resistors R1, 
R2, R3 respectively.
Since R1, R2 and R3 are connected in parallel, 
 V1 = V2 = V3 = 6 V
Now, current through R1 is

 
I

V
R1

1

1
=

  
(Using Ohm’s law)

     
= =

6
2

3 A

Current through R2 is  I V
R2

2

2

6
5

1 2= = = .  A

Similarly, current through R3, I
V
R3

3

3

6
10

0 6= = = .  A

(b) Total current in circuit is given by 
 I = I1 + I2 + I3 = 3 + 1.2 + 0.6 = 4.8 A
(c) Total e�ective resistance (Rp) of the circuit is 
given as 

 

1 1 1 1

1 2 3R R R Rp
= + +

(as R1, R2 and R3 are connected in parallel)

 

1 1
2

1
5

1
10

5 2 1
10

8
10Rp

= + + = + + =

So, Rp = =10
8

1 25Ω Ω.

17. �e following circuit diagram depicts the 
parallel connection of three resistors R1, R2 and R3.

A
– +

V+ –

V

L M

Q

S T

I

x y

I

R1I1

I2

I3
R3

R2P

+ –

�e value of resistances are R1, R2 and R3.
Let currents I1, I2 and I3 �ow through the resistors 
R1, R2 and R3 respectively.
It is observed that total current I is equal to the 
sum of the separate currents through each branch. 
So,
I = I1 + I2 + I3  ...(i)
Let RP be the equivalent resistance. �en, 

I
V
RP

=

On applying Ohm’s law to each resistor, 

I V
R

I V
R

I V
R1

1
2

2
3

3
= = =, ,

From equation (i), we have

V
R

V
R

V
R

V
R R R R RP P

= + + = + +
1 2 3 1 2 3

1 1 1 1
or
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18. Refer to answer 17. 
Given circuit can be redrawn as follows :

+ –

–

+
A

R1R5

R2

R3

R4

5 V

(i) Resistors, R5 and R4 are connected in series.
(ii) Resistors, R2 and R3 are connected in parallel.
(iii) Equivalent resistance of R2 and R3 will be 

1 1 1 1
2

1
22 3′

= + = +
R R R

1 1
1′

=
R

�en R  is connected in series with R4 and R5.
So, equivalent resistance of the circuit is 
Req = R  + R4 + R5 = 1 + 2 + 2 = 5 

Using Ohm’s law, I V
Req

= = =5
5

1 A

So, total current �owing in the circuit will be 1 A.
19. (a) 

V V

V

In series combination, current remains same in 
all resistors and in parallel combination, voltage 
potential di�erence remains constant.
So, in circuit (ii), the potential di�erence will be the 
same across R1 and R2. In circuit  (i) the current will 
be the same across R1 and R2.

(b) 

3

(i) In the above circuit, R2 and R3 are connected 
in parallel and the combination of R2 and R3 are 
connected in series with R1.
For equivalent resistance of R2 and R3,

 
1 1

5
1

10
2 1
10′

= + =
+

R

 
′ =R

10
3

Ω

�en R  is connected in series with R1. So, 
equivalent resistance of the given circuit is : 

Req = R  + R1 = + =
10
3

7
31
3

 Ω

(ii) Total current can be calculated as follows:

I
V

Req
= = =

6
31 3

18
31/

A  A

I = 0.58 A
(iii) Voltage across R1 = 7  resistor is 
 V1 = I × R1 = 0.58 × 7 = 4.06 V
20. (a) As we know, from the de�nition of 
potential di�erence (V),

V
W
Q

= ,   ...(i)

here, ‘W’ is work done in moving charge from one 
point to another, ‘Q’ is the amount of charge.
W = V × Q

W V
Q
t

t= × ×

(On multiplying and dividing by time ‘t’)
 W = VIt

Since this work done is converted into heat energy, 
so, we can write 
H = VIt  ...(ii)
Where ‘H’ is heat energy produced by electrons.
From Ohm’s Law,
V = IR, here, R is the resistance of the resistor.
Putting this in equation (ii), we get 
H = I2Rt
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Above relation is also known as Joule’s law of 
heating.
(b) Since, heat developed = power × time

 H = P × t
Given, P = 12 W; t = 1 min = 60 s
So, heat developed in 1 min = 12 × 60 = 720 J
21. Refer to answer 20 (a).
If resistors are connected in series
Total resistance of the combination would be, 
RS = R + R = 2R
Let Hs be the heat produced in series combination.

 HS = I2
SRSt

or H
V
R

tS
S

=
2

H
V

R
t

V
R

tS = =










2 2

2
1
2

If resistors are connected in parallel
Total resistance (RP) can be 

1 1 1 2
R R R RP

= + =

∴ =R
R

P 2
Let HP be the heat produced in parallel 
combination,

H V
R

tP
P

=
2

= × =V
R t V

R
t

2 2

2

2

So, HP = 4HS
So, heat produced in parallel combination will be 
four times the heat produced in series.
22. Connecting cord has very low resistance than 
heating element. Since heat produced in a material 
due to electric current is directly proportional to 
its resistance. Hence, heating element will glow red 
hot and connecting cord does not.

23. We know that : P V
R

=
2

Power is inversely  proportional to the resistance.
 40 W has a higher electrical resistance.

24. (a) �e circuit diagram for the given 
connection can be drawn as follows:

where L1 and L2 are the two lamps, P1 and P2 are 
their corresponding powers.
(b) Since L1 and L2 are connected in parallel, so 
they will get same voltage, V = 220 V.
We know that, power generated in appliance is 
given by 
 P = VI, where I is current.

So, I
P
V

=

For lamp L1, 

Current, I
P
V1

1 60
220

3
11

= =  A =  A

For  lamp L2, 

Current, I
P
V2

2 40
220

2
11

= =  A =  A

So, total current drawn from the electric supply will be 

 I I I= + = + =1 2
3

11
2

11
5

11
 A

(c) Since total power of the circuit will be

 P VI= = ×220
5

11
 W = 100 W = 0.1 kW

Energy consumed in one hour will be 
 E = P × t  (where t is time)
      = 0.1 × 1 kWh = 0.1 kWh = 0.1 unit
25. Power of the heater, P = 4 kW = 4000 W
Voltage of source of power, V = 220 V
(i) Since, P = VI (I is the current)

or  AI
P
V

= = =
4000
220

18 18.

(ii) Power, P is also given by
 P = I2R 

R
P
I

= = =2 2
4000

18 18
12

( . )
 Ω

(iii) Since, electric energy consumed is given by
E = P × t  (where t is time)
E = 4 kW × 2h = 8 kWh
E = 8 unit
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8  Magnet : A piece of iron or other material 
which has its component atoms so ordered 
that the material exhibits properties of 
magnetism and aligning itself in an external 
magnetic �eld.

 X Properties of a magnet
 – Attracts material like iron, nickel and 

cobalt.
 – Attraction is maximum at its poles.

 – Always aligns itself in north-south 
direction.

8  Magnetic �eld : Space around a magnet 
where its in�uence can be experienced by 
another magnet.

8  Magnetic �eld lines : Curved imaginary lines 
used to show the magnetic �eld in a given 
region.

8	 Maximum weightage is of Domestic Electric 
Circuits.

8	  Maximum SA II were asked from Domestic 
Electric Circuits.

8  Maximum VSA type questions were asked 
from Force on a Current-Carrying Conductor  in 
a Magnetic Field.

13.1 Magnetic Field and Field Lines

13.2 Magnetic Field Due to a Current-Carrying 
Conductor 

13.3 Force on a Current-Carrying Conductor in 
a Magnetic Field

Topicwise Analysis of 2010-2008 Years’ CBSE Board Questions

13.4 Electric Motor

13.5 Electromagnetic Induction

13.6 Electric Generator

13.7 Domestic Electric Circuit

QUICK RECAP

Magnetic E�ects of 
Electric Current

Chapter

13
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231Magnetic Effects of Electric Current

 X Magnetic �elds are closed continuous  
curves directed from north pole to south pole 
outside the magnet but from south pole to 
north pole inside the magnet.

 X Tangent at any point on the magnetic �eld 
line gives the direction of magnetic �eld at 
that point.

 X Magnetic �elds are closer together at the 
poles and far apart at the centre.

 X Never intersect each other as magnetic �eld 
cannot have two directions at one point.

8  Magnetic �eld due to a straight conductor 
carrying current : �e magnetic �eld due 
to a straight conductor carrying current is 
in the form of concentric magnetic lines of 
force, whose centre lies on the conductor. 
�ese magnetic lines of force lie in a 
plane perpendicular to the plane of linear 
conductor.

 X Strength of magnetic �eld produced by a 
straight current-carrying wire at a given point 
is

 – directly proportional to the current 
passing through it.

 – inversely proportional to the distance of 
that point from the wire.

i.e., B I
r

B
I

r
∝

→
→
→

magnetic field
current

distance between wire and
point off observation

























S.I. unit of magnetic �eld is tesla (T).

1
1

1 1
1 1 1tesla

newton
ampere metre

N m=
×

= − −A  

C.G.S. unit of magnetic �eld is gauss (G).
1 tesla = 104 gauss

8  Right-hand thumb rule : 
 X �e straight thumb of right hand points in the 

direction of electric current.
 X �e direction of the curl of �ngers represents 

the direction of magnetic �eld.

Magnetic

field

Current

Right-hand thumb rule

8  Magnetic �eld due to a circular coil carrying 
current:

 X �e magnetic �eld lines are nearly circular 
and concentric.

 X Field lines are in the same direction in the 
space enclosed by the coil.

 X Field lines are nearly straight and parallel at 
the centre.

 X Direction of magnetic �eld at the centre is 
perpendicular to the plane of the coil.

 X Magnetic �eld is maximum at its centre.

 X Strength of magnetic �eld can be increased by
 – increasing the number of turns of wire in 

the coil.
 – increasing the current �owing through 

the coil.
 – decreasing the radius of the coil.

8  Magnetic �eld due to a current carrying 
solenoid : An insulated copper wire wound 
on a cylindrical cardboard tube such that its 
length is greater than its diameter is called a 
solenoid.
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 X Magnetic �eld lines are 
 – Almost uniform inside the solenoid and 

are directed from south pole to north 
pole.

 – Non-uniform outside the solenoid and 
are directed from north pole to south 
pole.

 X Strength of magnetic �eld can be increased  
by

 – increasing the number of turns in the 
solenoid.

 – increasing the strength of current.
 – using so� iron rod as core.

8  Force on a current-carrying conductor 
in a magnetic �eld : When a current-
carrying wire is placed in a magnetic �eld,  
it experiences a magnetic force that depends 
on

 X Current �owing in the conductor
 X Magnetic �eld
 X Length of the conductor
 X Angle between the element of length and the 

magnetic �eld.
i.e.,

F  Force
B Magnetic �eld
I   Current
l Length of the conductor 

 = angle between element of 
length and magnetic �eld

F = BIl sin

8  Fleming’s le�-hand rule : �e direction of 
the force experienced by a current-carrying 
conductor placed in a magnetic �eld is 
determined by Fleming’s le�-hand rule, i.e.,

 

 

8  Electric motor :
 X Device which converts electrical energy into 

mechanical energy.
 X Works on the principle that a current-

carrying conductor placed perpendicular to 
the magnetic �eld, experiences a force.

8  Electromagnetic induction : �e 
phenomenon in which electric  current is 
generated by varying magnetic �elds is called 
electromagnetic induction.  
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233Magnetic Effects of Electric Current

8  Fleming’s right-hand rule : Direction of 
induced current in a conductor is determined 
by Fleming’s right-hand rule.

 

8  Electric generator :
 X A device which converts mechanical energy 

into electrical energy.

 X Works on the principle of electromagnetic 
induction.

8  Domestic electric circuits :
 X To supply electric power from one place to 

another place, through the  three wires i.e., 
phase wire or live wire (insulation of red 
colour), neutral wire (insulation of black 
color) and earth wire (insulation of green 
color).

 X 15 A current rating is used for appliances 
with higher power ratings.

 X 5 A current rating is used for appliances with 
lower power ratings.

 X Each appliance has equal potential di�erence 
as they are connected parallel to each other.

8  Electric fuse : A safety device used to save 
the electrical appliances from burning when 
large amount of current �ows in the circuit.

 X Made of a material of low melting point.
 X Works on the principle of heating e�ect of 

current.

Metal
cap

Metal
cap

Glass tube

Fuse wire
Electric fuse

8  Overloading : �e condition at which a  
large number of higher current-�owing 
through the circuit and at the same time 
the appliances are switched on then the 
total current drawn through the circuit may 
exceed its rated value.

8  Short-Circuiting : �e condition when the 
live wire comes in direct contact with the 
neutral wire, a high current �ows.
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13.1 Magnetic Field and Field Lines

SA I (2 marks)

1. What is meant by the term, “magnetic �eld”? 
Why does a compass needle show de�ection 
when brought near a bar magnet? (AI 2008)

2. Draw a diagram to show the magnetic �eld 
lines around a bar magnet. List any two 
properties of magnetic �eld lines. (AI 2008)

13.2 Magnetic Field Due to a 
Current-Carrying Conductor

VSA (1 mark)

3. State the rule which gives the direction of 
magnetic �eld associated with a current-
carrying conductor. (AI 2009)

SA I (2 marks)

4. What is a solenoid? Draw the pattern of 
magnetic �eld lines of a solenoid through 
which a steady current �ows. What does 
the pattern of �eld lines inside the solenoid 
indicate? (Delhi 2010)

5. Draw a diagram to show the magnetic �eld 
lines around a current carrying solenoid? 
What do you interpret from the pattern of the 
�eld lines? (AI 2008)

13.3 Force on a Current-Carrying 
Conductor in a Magnetic Field

VSA (1 mark)

6. A charged particle enters at right angle into 
a uniform magnetic �eld as shown. What 
should be the nature of charge on the particle 
if it begins to move in a direction pointing 
vertically out of the page due to its interaction 
with the magnetic �eld?

 
(Delhi 2010)

7. When is the forces experienced by a current 
carrying conductor placed in a magnetic �eld 
the largest? (AI 2009)

13.5 Electromagnetic Induction

SA I (2 marks)

8. A coil of insulated wire is connected to a 
galvanometer. What would be seen if a bar 
magnet with its north pole towards one face 
of the coil is 

 (i) moved quickly towards it, 
 (ii) moved quickly away from the coil and 
 (iii) placed near its one face
 Name the phenomena involved. (Delhi 2010)

13.7 Domestic Electric Circuit

SA II (3 marks)

9. (a) Draw a schematic labelled diagram of a 
domestic wiring circuit which includes

  (i)   a main fuse
  (ii)  a power meter
  (iii) one light point
  (iv)  a power output socket
 (b) In this circuit, on which wire of the circuit 

is the mains on/o� switch connected?
(Foreign 2009)

10. (a) Distinguish between the terms 
‘overloading’ and ‘short-circuiting’ as 
used in domestic circuits.

 (b) Why are the coils of electric toasters made 
of an alloy rather than a pure metal?

(AI 2008)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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1. Magnetic �eld : It is de�ned as the space 
surrounded the magnet in which magnetic force 
can be experienced.
Compass needle is itself made up of tiny magnet. 
When it is brought near a bar magnet, its magnetic 
�eld lines interact with that of the bar magnet. 
Hence needle shows de�ection.

2. 

(i) Magnetic �eld lines start from the north pole 
of a magnet and end at the south pole of a magnet.
(ii) Two magnetic �eld lines can not intersect each 
other.

3. Maxwell’s right hand thumb rule or corkscrew 
rule gives the direction of magnetic �eld associated 
with a current carrying conductor.

4. Solenoid : A coil of many circular turns of 
insulated copper wire wrapped in the shape of 
cylinder is called solenoid.

�e pattern of magnetic �eld lines inside the 
solenoid indicates that the magnetic �eld is the 
same at all points inside the solenoid. �at is, the 
�eld is uniform inside the solenoid.

5. 

From the pattern of magnetic �eld lines due to 
a current carrying solenoid, we conclude that its 
pattern is similar to the pattern of magnetic �eld 
lines due to a bar magnet. One end of the solenoid 
behaves as a magnetic north pole, while other 
behave as the south pole.

6. By using Fleming’s le� hand rule if the 
direction of motion of charged particle to be 
vertically out of the page, then the charged particle 
must be positive in nature.

7. Force experienced by a current carrying 
conductor placed in a magnetic �eld is largest 
when the direction of current is perpendicular to 
the direction of magnetic �eld.

8. If a coil of insulated wire is connected to a 
galvanometer and a bar magnet with north pole 
is moved towards one face of the coil then, given 
situation is shown in the �gure. 

(i) Moved quickly towards the coil : A current 
is induced in anti-clockwise direction in the coil 
with respect to the side facing the north pole of the 
magnet and needle of galvanometer will de�ect in 
one direction from zero position.

Detailed Solutions
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(ii) Moved quickly away from coil : A current is 
induced in clockwise direction in the coil with 
respect to the side facing the north pole of the 
magnet and the needle of the galvanometer will 
de�ect in opposite direction from (i).

(iii) Placed near its one face : No de�ection 
of the needle of galvanometer is observed.  
�e phenomena  involved is called electromagnetic 
induction.

9. (a) 

(b) As shown in this circuits, mains on o� switch 
is connected with live wire and neutral wire.
10. (a) Overloading is a situation in which there 
is sudden hike of current in the domestic circuit 
which may be caused by connecting too many 
appliances into one socket.
Short circuiting is a situation in which the live wire 

comes in contact directly with neutral wire. Short 
circuiting can leads to overloading.
(b) Coils of electric toasters are made of an alloy 
rather than a pure metal because the resitivity 
value of alloy is greater than that of the pure metal. 
Greater the resistivity of a material, more will be 
the heat produced.os
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14

8	 Maximum weightage is of Conventional Sources 
of Energy.

8  Maximum SA I type questions were asked from 
Conventional Sources of Energy.

14.1 What is a Good Source of Energy?

14.2 Conventional Sources of Energy

14.3 Alternative or Non-Conventional Sources 
of Energy

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

14.4 Environmental Consequences

14.5 How long will an Energy Source Last Us?
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8  Conventional sources of energy : �e 
traditional sources of the energy which 
are familiar to most of the people and non 
renewable, e.g., fossil fuels.

 X Fossil fuels : Fuels that were formed from the 
decomposition of the pre-historic dead plants 
and animals inside the Earth.

 X Coal 
 – A complex mixture of compounds of 

carbon, hydrogen, oxygen and small 
amount of nitrogen and sulphur.

 – A sedimentary rock formed from peat.
 – Used as a domestic and industrial fuel.

8  Energy : A physical quantity having ability to 
do work.

 X Sources of energy : Substances that provide 
energy.

 – Sun is the ultimate source of energy.

8  Good source of energy : A good source of 
energy should

 X have high calori�c value.
 X be convenient to transport, store and use.
 X be economical.
 X have a proper ignition temperature.
 X have a moderate and steady rate of combustion.

os
bi

nc
bs

e.c
om



238  CBSE Champion Science Class 10

 – Its destructive distillation leads to the 
formation of coke (98% carbon).

 – Leaves residue on burning.
 X Petroleum 

 – A complex mixture of several 
hydrocarbons mixed with water, salt and 
earth particles.

 – Leaves no residue.
 – Its fractional distillation leads to the 

formation of petroleum gas, gasoline, 
diesel etc.

 X LPG (Liqui�ed petroleum gas)
 – Liqui�ed under pressure.
 – Major component is butane.
 – Leaves no residue.
 – High calori�c value (50 kJ/g).

 X Natural gas 
 – Consists of mainly methane (CH4), i.e., 

about 97%.
 – Formed under the Earth by the 

decomposition of matter lying under 
water carried out by anaerobic bacteria.

 – Its compressed form is CNG.
 – High calori�c value (50 kJ/kg)

 X �ermal power plant
 – Produces electricity by burning fossil 

fuels. 
 – Usually set up near coal �elds or oil �elds 

for the  convenience of transportation.

Steam

Water
Reservoir

Furnace

Thermal Power Plant

Generator
Electricity

Turbine

 X Disadvantages
 – Causes pollution and global warming.

 X Hydro power plants 
 – Principle : Potential energy of water 

stored in a dam is converted into kinetic 
energy of falling water and then, kinetic 
energy is converted into the electrical 
energy.

 
 X Advantages : Hydroelectricity is

 – pollution free.
 – cheapest source of energy.
 – renewable source of energy.

 X Disadvantages
 – Large eco-systems are destroyed as the 

land is submerged under the water of 
reservoir of a dam.

 – Large areas of fertile land, �ora and 
fauna as well as human settlements get 
submerged.

 – Hydroelectric dams cannot be 
constructed everywhere.

8  Improvements in the technology for using 
conventional sources of energy :

 X Bio-mass 
 – Organic matter which is used as a fuel to 

produce energy.
 – Includes wood, agricultural wastes, cow 

dung, dead parts of plants etc.
 – A renewable source of energy.
 – Used for the production of bio-gas and 

charcoal.
 X Bio-gas 

 – Consists of methane (75%), carbon 
dioxide (23%) and other gases (2%).

 – Produced by the anaerobic degradation 
of animals like cow-dung (or plant 
wastes) in the presence of water.

 – Also known as “gobar gas”.
 X Bio-gas plant  

�e plant has a dome-like structure built 
with bricks. A slurry of cow-dung and water 
is fed to the digester from the mixing tank. 
Anaerobic degradation of bio-mass produces 
bio-gas.
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Biogas
Gas valve

Overflow
tank

Spent slurry

Outlet chamberInlet valve

Inlet chamber

Mixing
tank

Slurry of cattle dung and water

Dome
Slab cover

Digester

Biogas Plant

8  Wind energy :
 – Wind is caused by unequal heating of the 

atomspheric air near the surface of the 
Earth.

 – Moving air (wind) possesses kinetic 
energy which is used for doing work.

 X Traditional Uses : It is used for
 – drying clothes.
 – winnowing.
 – grinding grains, pumping out water from 

wells etc.

8  Windmill : It c onve rts ki neti c  energy i nto 
mec ha ni c al  or  el ec tri c al  energy .

 X Construction : It consists of a wheel with 
blades cut into its outer rim. �e wheel 
rotates about an axle mounted on a pole. �e 
wind energy is used to rotate the wheel about 
its axle.

Horizontal

 X Principle : When wind strikes the blades, 
a pressure di�erence is created between 
di�erent regions which produces a turning 
e�ect and the blades rotate.

 X Advantages
 – Environment -friendly
 – Renewable source of energy
 – Economical

 X Disadvantages
 – Wind energy cannot be used to operate 

all types of machines.
 – High level of maintenance is required.

 – Wind energy farms can be established 
only where the minimum velocity of wind 
is 15 km h–1.

8   Alternative or non-conventional sources of 
energy :

 X Solar energy
 – �e heat and light received by the Earth 

from the Sun is solar energy. 
 – Nuclear fusion is the source of solar 

energy.
 – It helps in photosynthesis, blowing of 

wind, rainfall, snowfall etc.
 X Solar cooker

 – A heating device by which solar energy is 
directly harnessed.

 – Works on the phenomenon of thermal 
conversion.

 – It consists of an insulated wooden or 
metallic box.

 – Its inner walls are painted black to 
increase heat absorption.

 – Covered with a glass sheet which reduces 
heat loss by radiation.

Glass sheet cover

Inner metallic box
(painted black)

Wooden box

Plane mirror

Black container
Solar Cooker

Sun rays

 X Advantages
 – Cheap and easy to operate.
 – Reduces the consumption of �rewood 

and LPG.
 – Does not cause pollution.

 X Disadvantages
 – Works only during daytime.
 – Takes long time in cooking the food 

items.
 – Cannot be used for baking and frying.

 X Solar cell : It is a device which converts solar 
energy directly into electricity.

 – Usually made of semiconductors like 
silicon (Si) and gallium arsenide (GaAs).

 – A typical cell develops a voltage of  
0.5V – 1V and can produce about 0.7 W 
of electricity.
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 – Large number of solar cells are connected 
to get a large potential di�erence, i.e., 
solar cell panel.

8   Energy from the Sea :
 X Tidal energy

 – Enormous movement of water between 
the high tides and low tides, generates 
large amount of energy, i.e., tidal energy.

 – Can be harnessed by constructing a tidal 
barrage or dam.

 – Used to produce electricity by a turbine.
 X Wave energy

 – Waves are produced due to the blowing 
of wind on the surface of ocean.

 – Turbines are so arranged that they are 
rotated by the moving waves and generate 
electricity.

8   Ocean thermal energy :
 X �e temperature between the upper and 

lower layers of the sea or ocean is di�erent 
because of the absorption of heat energy of 
the sun by the surface of water.

 – �e di�erence in temperature (i.e., 
20°C or more) is exploited to produce 
electric energy in ocean thermal energy 
conversion plant (OTEC).

 – A low melting point �uid like ammonia 
or CFC is used to run the turbine of the 
generator.

 – OTEC system can be operated for 
24 hours throughout the year.

8   Geothermal energy : 
 – Energy harnessed from the heat of the 

earth’s crust is geothermal energy.
 – Can be converted continuously into 

electricity for 24 hours throughout the 
year.

 – Cause no pollution.
 – Conversion of geothermal energy into 

electricity is not expensive.

8   Nuclear energy : 
 – A physical reaction which involves 

changes in the nucleus of an atom is 
known as nuclear reaction.

 – Energy released during a nuclear reaction 
is called nuclear energy.

8   Types of nuclear reactions :
 X Nuclear �ssion : �e phenomenon of splitting 

up of a heavy nucleus, on bombardment with 
slow speed neutrons, with the release of two 
or more fast moving neutrons and a large 
amount of energy is known as nuclear �ssion.

 i.e., 

Nuclear Fission

Slow

Neutron
92

235U Neutron

Kr

92
236U

Ba

Neutron
Energy

EnergyEnerg
y Neutron

�e energy (E) obtained due to loss of matter 
of mass m is given by the Einstein’s equation,
  E = mc2

where m is the mass of matter lost and c is the 
velocity of light, c = 3 × 108 m s–1.

 X Nuclear power plant : A nuclear power 
plant is a type of power station that generates 
electricity using heat from nuclear reactions.

-

 X Nuclear fusion : A process in which two 
lighter nuclei combine together to form a 
stable heavier nucleus with a simultaneous 
release of a very large amount of energy is 
called nuclear fusion.
e.g., the fusion of two nuclei of heavy 
hydrogen or deuterium (2

1H) is
  1

2H + 12H    42He + 01n  +  17.4 MeV
 – Source of energy in the stars is nuclear 

fusion reaction.
 – Also known as “thermonuclear fusion” 

reaction.
 X Advantages of nuclear energy

 – It produces a large amount of useful 
energy from a very small amount of 
nuclear fuel.
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 – It does not produce smoke.
 – It does not produce greenhouse gases.

 X Disadvantages of nuclear energy
 – Wastage of nuclear reactions is 

radioactive which keeps on emitting 
harmful nuclear radiations for thousands 
of years.

 – Risk of accidents in nuclear reactors leads 
to the leakage of radioactive materials.

 – Installation of nuclear power plants 
is very expensive and availability of 
uranium is limited.

8   Environmental consequences : �e use of 
each and every source of energy disturbs 

the environment in one way or the other. In 
reality, no source of energy can be said to be 
pollution free, e.g.

 – the use of fossil fuels causes air pollution.
 – the production of hydroelectricity causes 

ecological imbalance etc.
 X In any given situation, the source we  

would choose depends on the factors  
such as

 – the ease of extracting energy from that 
source.

 – the e�ciency of the technology available.
 – the environmental damage that will be 

caused by using that source.
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14.2 Conventional Sources of 
Energy

SA I (2 marks)

1. What are fossil fuels? “Burning fossil fuels 
may lead to intense global warming.” Justify 
this statement. (Foreign 2014)

2. What is the main constituent of biogas? How 
is biogas obtained from biomass? Write any 
two advantages of using this gas. (Delhi 2011)

3. De�ne :
 (i) Biomass
 (ii) Anaerobic degradation (Foreign 2011)
4. Mention any four limitations in harnessing 

wind energy on a large scale. (Delhi 2010)
5. What is biogas? Why is biogas considered as 

an ideal fuel for domestic use? (Delhi 2009)
6. Draw a labelled schematic diagram of a 

biogas plant. What use is made of the slurry 
le� behind in biogas plants? (Foreign 2009)

SA II (3 marks)

7. While discussing about coal and petroleum, 
a teacher told his students about PCRA’s 
(Petroleum Conservation Research 
Association) guidelines to save the fossil fuels 
while driving vehicles. Deepa was going to 
her school with her mother who was driving 
car. At the tra�c signal, when the light was 
red, Deepa suggested her mother to switch o� 
the engine.

 A�er reading the above passage, answer the 
following questions :

 (a) Fossil fuels are natural resources, then 
why do we need to conserve them?

 (b) List any two ways of saving the fossil fuels.
 (c) State two values exhibited by Deepa.

(VBQ, Foreign 2016)
8. List any four disadvantages of using fossil 

fuels for the production of energy. (AI 2011)

9. What is the importance of hydropower plants 
in India? Describe how electric energy is 
generated in such plants. (Delhi 2008)

14.3 Alternative or Non-Conventional 
Sources of Energy

SA I (2 marks)

10. List any four limitations of the energy 
obtained from oceans.

(Foreign 2009)
11. Firewood is our conventional fuel. List any 

four reasons for replacing it by the alternate 
sources of energy. (AI 2008)

14.4 Environmental Consequences

SA I (2 marks)

12. How is the increase demand for energy 
a�ecting our environment adversely?

(Delhi 2010)

14.5 How Long Will an Energy 
Source Last Us?

SA I (2 marks)

13. Give two examples each of the following :
 (i) Renewable sources of energy
 (ii) Non-renewable sources of energy

(AI 2011)
14. Write two advantages of classifying energy 

sources as renewable and non-renewable.
(Delhi 2008)

SA II (3 marks)

15. (a) Distinguish between renewable and non-
renewable sources of energy.

 (b) Choose the renewable sources of energy 
from the following list :

  coal, biogas, sun, natural gas
(Delhi 2009)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions
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1. Fossil fuels : �e combustible substances 
formed from the dead remains of the animals and 
plants which were buried deep under the surface 
of the earth for over millions of years are called 
fossil fuels.
Burning of fossil fuels produces carbon dioxide 
and excess carbon dioxide in the atmosphere 
causes the greenhouse e�ect, leading to intense 
global warming. 
2. �e main constituent of biogas is methane 
(75%). Biogas is obtained by anaerobic 
decomposition of biomass in biogas plant. �e two 
advantages of using this gas are
(i) It does not produce smoke.
(ii) It has high calori�c value.
3. (i) Biomass : Cow-dung, various plant 
materials like the residue a�er harvesting the 
crops, vegetable wastes and sewage which can be 
decomposed in the absence of oxygen is called 
biomass.
(ii) Anaerobic degradation : Breaking of large 
organic molecules into simple molecules in the 
absence of air is called anaerobic degradation.
4. Limitations in harnessing wind energy on a 
large scale are :
(i) Wind energy farms can be established only 
where the minimum velocity of wind is 15 km/h.
(ii) �e kinetic energy of wind can be used only at 
the site of a windmill.
(iii) Wind energy cannot be used to operate all 
types of machines.
(iv) It is expensive to set up a wind farm for 
generating electricity because wind farms need a 
large area.
5. Gas which is produced by the decomposition 
of cow-dung and various plant materials in the 
absence of oxygen is called biogas. Biogas is 
considered as an ideal fuel because
(i) it does not produce smoke
(ii) its heating capacity is high
(iii) slurry le� behind can be used as an excellent 
manure.

6. 

Schematic diagram of a bio-gas plant
Digester

Outlet

Gas tank
Soil Soil

Manure

Fe
rt

ili
se

r

Gas outletSlurry

�e slurry le� behind in biogas plant can be used 
as manure which works as an organic fertilizer.
7. (a) Fossil fuels are natural resources but they 
are non-renewable and exhaustible. Also, it takes 
millions of years for their formation. So they must 
be conserved to provide energy for longer duration 
and for sustainable development.
(b) (i) Using public transport and walking for 
short distances.
(ii) Using solar energy over conventional sources 
of energy.
(c) Deepa is concerned about natural resources 
and environment and assertive in nature.
8. Disadvantages of using fossil fuels for the 
production of energy are :
(i) Fossil fuels are non-renewable source of 
energy.
(ii) It causes air pollution to the environment.
(iii) It takes millions of years for its formation.
(iv) It causes acid rain.
9. Importance of hydropower plants in India :
(i) Hydropower plants ful�ll 25% of energy 
requirement in India.
(ii) Since it is powered by water which is a 
renewable resource, hydropower plants can run 
throughout the year.
(iii) It is very economical to produce electricity by 
hydropower plants.
(iv) As the electrical energy is harnessed by the 
�ow of water, it does not cause pollution.

Detailed Solutions
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Production of electrical energy from hydropower 
plants
In order to produce electricity,  high-rise dams 
are constructed on a river to obstruct the �ow of 
water and thereby water gets collected in a large 
reservoir. A dam helps to generate electricity by 
releasing a controlled �ow of water at high pressure 
through a gate called penstock from a reservoir. 
Here, it spins the turbines which turns the turbines 
of the generator, producing electric current. �e 
electricity generated from the hydropower plant 
is transmitted to consumers through high voltage 
power lines.
10. Limitations of the energy obtained from ocean 
are:
(i) Ocean thermal energy can only be utilise at 
the places located at coastal areas. 
(ii) Electricity produced from this energy is very 
less.
(iii) Ocean thermal energy can only be utilised if 
the temperature di�erence between the water at 
the surface and water at depth upto 2 km is 20°C.
(iv) Utilisation of this energy is limited only during 
day time with su�cient sunlight.
11. Firewood is our conventional fuel. It should 
be replaced by alternate sources of energy due to 
following reasons:
(i) It produces less heat on burning.
(ii) It produces lots of smoke.
(iii) Cutting down of trees causes depletion of 
forest leading to imbalance in nature.
(iv) Due to low calori�c value of wood it requires 
a large quantity of wood to generate a su�cient 
amount of heat.
12. Environmental consequences of the increasing 
demand for energy are the following:

(i) Burning of fossil fuels increases the amount of 
carbon dioxide in the atmosphere which leads to 
global warming.
(ii) Deforestation for obtaining �rewood causes 
soil erosion and destruction of wildlife.
(iii) Construction of dams to generate hydroelectric 
power destroys large ecosystems which get 
submerged under water.
(iv) Nuclear power plants increases nuclear 
radiation in the environment.
13. (i) Examples of renewable sources of energy 
are wind energy, solar energy, etc.
(ii) Coal, petroleum and natural gas are two 
examples of non-renewable sources of energy.
14. �e two advantages of classifying energy 
sources as renewable and non-renewable are:
(i) Increasing use of renewable energy  
sources rather then using non-reversible sources 
of energy. 
(ii) A judicious use of non-renewable energy 
source so as to prevent its depletion.

15. (a) S.
No.

Renewable 
source of 

energy

Non-renewable 
source of 

energy

1. �ese sources 
of energy are 
replenishable.

�ese sources of 
energy are not 
replenishable.

2. It takes less time 
to form again.

It takes hundreds 
of years to form 
again.

3. Examples : 
water, wind etc.

Example : coal, 
petroleum etc.

(b) Sun is a renewable source of energy.
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8  Environment : It is the sum total of external 
factors and conditions that a�ect organisms 
without becoming an integral part of them. 
It includes everything surrounding the 
organism, i.e., both non-living (abiotic) and 
living (biotic) components.  �e abiotic 
components are the physical factors such 
as climatic factors (e.g., temperature, light, 
wind, humidity, precipitation, water, etc.) and 

8	 Maximum weightage is of How do Our Activities 
A�ect the Environment?

8 Maximum VSA type questions were asked from 
Ecosystem - What are Its Components?

8 Maximum SAI type questions were asked from 
How do Our Activities A�ect the Environment?

8 Maximum SAII type questions were asked from 
Ecosystem - What are Its Components and How 
do Our Activities A�ect the Environment?

15.1 What Happens When We Add Our  
Waste to The Environment?

15.2 Ecosystem - What are Its Components?

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

15.3 How do Our Activities A�ect the 
Environment?

QUICK RECAP

Our Environment
Chapter

15

edaphic factors (e.g., soil texture, substratum, 
topography, background, minerals, pH, etc.). 
�e biotic components, on the other hand, 
include all kinds of living organisms.

8  Ecosystem and its components: An 
ecosystem is self-supporting unit of living 
organisms (plants, animals and decomposers), 
and their non-living environment (soil, air 
and water).
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 X Abiotic components of ecosystem : �ese 
include inorganic substances, organic 
compounds and climatic factors.

 – Inorganic substances: �ese substances, 
e.g., carbon, nitrogen, oxygen, calcium, 
phosphorus, etc., and their compounds 
(water, carbon dioxide, etc.) constitute 
the main abiotic components. �ese 
occur either in the form of compounds 
dissolved in water, in the soil or in free 
state in the air.

 – Organic compounds: �ese include 
carbohydrates, proteins, lipids, nucleic 
acids, etc. �ese are present in living 
organisms and dead organic matter. �e 
dead organic matter is broken down by 
the action of decomposers (e.g., bacteria, 
fungi on decayed matter) into inorganic 
substances for their recycling.

 – Climatic factors: �ese include light, 
temperature, humidity, wind, rainfall, 
water, etc., and also edaphic factors (e.g., 
soil and substrate, topography, mineral, 
pH, etc.)

 X Biotic components of ecosystem : �e biotic 
community (or living community) of an 
ecosystem includes three types of organisms:

 – Producers (or autotrophs) are organisms 
which synthesise their own food. All the 

green plants and some blue-green algae 
are producers.

 – Consumers (or heterotrophs) are 
organisms which are dependent on 
others for food directly or indirectly. All 
the animals are consumers. Consumers 
can be further divided into three groups: 
herbivores, carnivores and omnivores. 
�ose animals which eat only plants 
are called herbivores. Herbivores are 
primary consumers. E.g., cow, bu�alo, 
goat, sheep, horse, deer, camel, etc. 

 –  �ose animals which eat only the �esh of 
other animals are called carnivores.  �e 
small carnivores which feed on herbivores 
are called  secondary consumers. �e 
large carnivores which feed upon the 
small carnivores are called tertiary 
consumers. E.g., lion, tiger, vulture, etc.

 – �ose animals which eat both, plants and 
animals, are called omnivores. E.g., dog, 
crow, sparrow, bear, mynah and ant.

 – Decomposers (or saprotrophs) are  
those which consume the dead remains 
of other organisms. Certain bacteria and 
fungi are decomposers and they replenish 
the soil and increase its fertility.

8  Food chains : �e sequential interlinking of 
organisms involving transfer of food energy 
from the producers, through a series of 
organisms with repeated eating and being 
eaten is called the food chain. In ecosystem, 
di�erent food chains may have two, three, 
four or maximum �ve trophic levels. A food 
chain may end at the: 

 – herbivore (primary consumer) level 
 – primary carnivore (secondary consumer) 

level 
 – secondary carnivore (tertiary consumer) 

level or 
 – tertiary carnivore (quaternary consumer) 

level.
 X �e distinct sequential steps in the food chain 

where transfer of energy occurs are referred 
to as di�erent trophic levels. For example, 
green plants (producers) form the �rst 
trophic level. �e plant eaters (herbivores), 
belong to the second trophic level and the 
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�esh eaters (carnivores), represent the third 
trophic level.

 X A food chain is always straight and proceeds 
in a progressive straight line. In a food chain, 
there is unidirectional �ow of energy from 
sun to producers and subsequently to series  
of consumers.

 X �e quantum of available energy in a food 
chain successively decreases at each trophic 
level as a result of energy which is wasted 
as heat in metabolic reactions such as 
respiration, excretion, etc.

8  Food web : In nature, food chains do not 
operate in isolation. It is so because in natural 
environment, each organism is generally 
eaten by two or more kinds of organisms 
which, in turn, are eaten by several other 
organisms. �us, instead of straight line food 
chain, the relationship between organisms 
forms a sort of interlocking pattern due to 
alternate pathways, called a food web.

 X Food web is a network of food chains which 
become interlinked at various trophic levels  
forming a number of feeding connections 
amongst various organisms in a biotic 
community.

 X Food webs provide stability to ecosystem, 
keep a check on the population of species of 
animals and plants having high reproductive 
rates and help in development of ecosystem.

8  Ecological pyramids : An ecological 
pyramid is a graphic  representation of an 
ecological parameter (numbers or biomass  
or amount of accumulated energy) at  
di�erent trophic levels in a food chain in 
an ecosystem. Ecological pyramids can be 
of three types on the basis of ecological 
parameters. 

 X Pyramid of numbers : It is the graphic 
representation depicting the arrangement  
of number of individuals of di�erent  
trophic levels in a food chain of an ecosystem. 
�e  shape of pyramid of numbers may 
be upright (e.g., in pond ecosystem and 
in grassland ecosystem) or inverted (e.g., 
in parasitic food chain) depending upon 
whether the number of organisms gradually 
decreases or increases at successive trophic 
levels from producers onwards to top 
consumers.

 X Pyramid of biomass: A pyramid of biomass 
is the graphic representation of biomass 
(total amount of living organic matter in an 
ecosystem) per unit area at di�erent trophic 
levels. Pyramid of biomass may also be 
upright (e.g., in a grassland ecosystem) 
or inverted (e.g., in a pond ecosystem) 
depending upon whether the biomass of 
organisms gradually decreases or increases 
at successive trophic levels from producers 
onwards to top carnivores. 
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 X Pyramid of energy: A pyramid of energy is 
a graphic representation of amount of energy 
per unit area at di�erent trophic levels of a 
food chain in an ecosystem. �e pyramid of 
energy is always upright because the available 
energy is the highest at producer level. 
According to second law of thermodynamics, 
there is gradual decrease in available energy 
at successive trophic levels. 

 

Herbivores

Carnivores

Producers

Secondary
onsumersc

Fig.: Pyramid of nergye

Carnivores

Primary
onsumersc

Tertiary
onsumersc

8  Flow of energy in an ecosystem : In an 
ecosystem, energy comes from the sunlight 
which is further converted from one form to 
another. Energy gets continuously transferred 
from one trophic level to the other by repeated 
food consumption in a food chain. Loss of 
energy occurs as heat at each step of energy 
transfer (trophic level) in the environment. At 
each trophic level, organisms utilise energy in 
respiration, reproduction, growth, etc.)

 X Ten percent law states that during transfer 
of energy from one trophic level to the next 
level, only about 10% energy is available to 
the higher trophic level and the remaining 
90% is lost in respiration and heat. �is limits 
the trophic levels to 3 or maximum of 4 or 5 
in food chain.

8  Types of waste : In our daily lives, we generate 
a lot of useless materials and discard them. 
�e useless le� over or discarded materials 
are termed as wastes. �e waste materials can 
be gaseous (e.g., automobile exhausts, smoke 
from chimneys of industries and house), 
liquid (e.g., e�uents from industries, sewage 
water) or solid (e.g., kitchen waste, cow dung, 
human excreta, trash and rubbish, etc.)

 X Solid wastes : �ese accumulate in the 
environment due to human activities and are 
the main sources of soil pollution. �ey can 
be categorised into two types: biodegradable 
and non-biodegradable wastes. 

 – Biodegradable wastes can be easily 
degraded by natural means i.e., by 
the action of microorganisms such as 
bacteria and fungi, complex organic 
matters can be converted into simpler, 
harmless substances in due course of 
time. However, biodegradable wastes 
can also act as pollutants when their 
quantity becomes large i.e., they start 
accumulating as they are not broken 
down into simpler substances by the 
action of microorganisms at the pace at 
which they are generated. �ese a�ect 
the human life in various ways:

 – Flies breed on heaps of solid wastes 
containing biodegradable substances. 
�ese carry the germs and spread diseases 
such as diarrhoea, typhoid, tuberculosis, 
cholera, conjunctivitis, etc.

 – �ese biodegradable wastes may also 
block the drains, creating pools of water 
which become the breeding sites of 
mosquitoes. �e latter are the carriers of 
diseases like malaria, chikungunya, etc.

 – Non-biodegradable wastes cannot be 
degraded by natural means, i.e., by the 
action of microorganisms, into simpler, 
harmless substances in due course of 
time. Some harmful e�ects of non-
biodegradable wastes are : 

(i)  Some of the non-biodegradable sub-
stances, such as pesticides (e.g., D.D.T.), 
industrial chemicals, heavy metals and 
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radioactive substances are very harmful. 
�is is so because these enter the food 
chains and their concentration goes on 
increasing from one trophic level to the 
next. �is phenomenon is known as 
biomagni�cation which results in many 
harmful e�ects in human beings and 
other animals. 

(ii) Excessive use of fertilisers and pesticides, 
and dumping of industrial chemical 
wastes a�ect the soil fertility and 
subsequently reduces the crop yield. �e 
soil, thus, may become acidic or alkaline.

 – Modes of solid waste disposal :
(i) In urban areas, majority of the solid 

wastes are buried in low lying areas to 
level the uneven surface of land. �is 
method of waste disposal is commonly 
called land �lling. 

(ii) Number of solid wastes (e.g., paper, 
plastics, metals, etc.) can be recycled by 
sending them to respective recycling units. 
�is is known as recycling of wastes. 

(iii) Preparation of compost : Household 
waste should be segregated and the 
biodegradable wastes  such as fruit peel 
and vegetables, le�-over food, fallen dead 
leaves of plants, etc., should be converted 
to compost and used as manure.

(iv) Incineration is the process of burning of 
substances at high temperature (usually 
more than 1000°C) and ultimately 
converting them into ashes. It is carried 
out in an incinerator. Household 
wastes, chemical and hospital wastes are 
generally disposed o� by incineration 
process.  

(v) Biodegradable wastes can be used in 
biogas plants to generate biogas (55% 
methane + 45% CO2)and manure.

8  Greenhouse e�ect and global warming : �e 
atmospheric cover around the Earth acts as 
glass wall of a greenhouse. �e clouds, dust 
particles, gases and water vapours, present 
in the atmosphere, �lter and scatter large 
quantity of solar radiation falling on Earth. 
Only about 48% of solar radiation actually 

reaches the surface of Earth and only 1% of it 
is absorbed by plants. Most of the remaining 
radiation is used up in warming the surface of 
Earth. 

 X �e solar radiation absorbed by Earth’s surface 
is emitted back as infrared radiations into the 
atmosphere. Part of infrared radiations pass 
through the atmosphere.

 X Most of the remaining infrared radiations are 
absorbed by greenhouse gases and re-emitted 
in all directions. It is called greenhouse �ux. 
It is due to greenhouse �ux that mean annual 
temperature of Earth is about 15°C. 

 X �e gases in the atmosphere, responsible 
for keeping Earth’s surface warm, are 
carbon dioxide (CO2), methane (CH4), 
chloro�uorocarbons (CFCs) and nitrous 
oxide (N2O). �ese gases are called green - 
house gases.  

 X �e phenomenon of rise of average 
atmospheric temperature due to continuous 
increase in concentration of greenhouse gases 
in the atmosphere is called global warming. 
�e reasons for global warming are :

 – Man is adding large amounts of carbon 
dioxide (CO2) to the atmosphere each 
year by burning fossil fuels in homes, 
industries and automobiles, biomass 
burning associated with agricultural 
practices, etc.

 – Methane is being added to the 
atmosphere by marshes, paddy �elds, 
cattle sheds and biogas plants. 

 – Chloro�uorocarbons (CFCs) are emitted 
into the atmosphere by refrigerators and 
air conditioners. Consequently, there is 
slow rise in the atmospheric temperature.

8  Ozone depletion : Ozone is a triatomic 
molecule made up of three atoms of oxygen 
(O3). Very little quantity of ozone is present 
in the lower part of atmosphere, called 
troposphere. However, good amount 
of ozone is present in the upper part of 
atmosphere, called stratosphere. 

 X �ough ozone is present throughout the 
stratosphere, its concentration is maximum 
23-25 km above equator and 11-18 km 
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above poles. �is rich zone of ozone in the 
stratosphere is called ozone layer or ozone 
shield because this region intercepts high 
energy ultraviolet (UV) radiations to reach 
the Earth’s surface. 

 X In  the stratosphere, ozone is being 
photodissociated and generated simultaneously 
by the absorption of harmful ultraviolet (UV) 
radiations coming from the Sun. 

O3
Ozone

UV radiations
from unS O2

Oxygen molecule
[O]

Oxygen atom
+

 X �e two reactions (photodissociation of O3 
and its generation) are in equilibrium thereby 
maintaining steady concentration of ozone in 
the stratosphere (18-50 km above sea level). 

 X �e thinning of ozone layer is known as 
ozone depletion. Ozone shield is important 
for the survival and existence of life on Earth 
but it is being depleted by air pollutants like 
chloro�uorocarbons (CFCs), methane (CH4) 
and oxides of nitrogen (NOx).

 X Chloro�uorocarbons (CFCs) are synthetic, 
harmful chemicals which are widely used in 
refrigerators and air conditioners as coolants,  

in �re extinguishers, in aerosol sprayers and 
as propellants. Once released in the air, these 
harmful chemicals produce active chlorine 
(Cl and ClO radicals) in the presence of UV 
radiations. 

 X �ese radicals, through chain reactions, 
convert ozone into oxygen. Due to this, the 
ozone layer in the upper atmosphere (i.e., 
stratosphere) becomes thinner.   

 X �e thinning of ozone layer allows more 
UV radiations to pass through it which then 
strike the Earth. UV radiations reaching the 
Earth have following harmful e�ects on man, 
animals and plants:   

 – In humans UV radiations may cause sun 
burn, skin cancer, eye cataract, etc.

 – Damage to immune system in human 
beings and animals and hence lowering 
the body’s resistance to diseases.

 – Increased mortality of developing 
embryos in the mother’s uterus.

 – In plants, UV radiations may interfere with 
the process of photosynthesis. Decreased 
photosynthesis would increase the 
concentration of CO2 in the atmosphere 
which will result in global warming.
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15.1 What Happens When We Add 
Our Waste to the Environment?

VSA (1 mark)

1. We o�en use the word environment. What 
does it mean? (Foreign 2016)

SA I (2 marks)

2. “To discard the household waste we should 
have two separate dust-bins, one for the 
biodegradable waste and the other for 
the non-biodegradable waste.” Justify this 
statement suggesting the proper way of 
disposal of these wastes. (Foreign 2014)

SA II (3 marks)

3. Di�erentiate between biodegradable and 
non-biodegradable substances with the 
help of one example each. List two changes 
in habit that people must adopt to dispose 
non-biodegradable waste, for saving the 
environment. (AI 2015, Delhi 2013C)

4. Distinguish between biodegradable and non-
biodegradable substances. List two e�ects of 
each of them on our environment.

 (Delhi 2008)

15.2 Ecosystem - What are Its 
Components?

VSA (1 mark)

5. What is an ecosystem? (Delhi 2017)
6. Why is a lake considered to be a natural 

ecosystem? (Delhi 2017)
7. In the following food chain, plants provide 

500 J of energy to rats. How much energy will 
be available to hawks from snakes?

 Plants  Rats  Snakes  Hawks     (AI 2017)
8. In the following food chain, 100 J of energy is 

available to the lion. How much energy was 
available to the producers?

 Plants  Deer  Lion (AI 2017)

9. List two biotic components of a biosphere.
 (Delhi 2016)
10. Why are green plants called producers?
 (Delhi 2016)
11. In a food chain of frog, grass, insect and 

snake, assign trophic level to frog.
(AI 2016)

12. Why do producers always  occupy the �rst 
trophic level in every food chain?

(Foreign 2016)
13. Which of the following are always at the 

second trophic level of food chains?
 Carnivores, Autotrophs, Herbivores
 (AI 2015)
14. �e following organisms form a food 

chain. Which of these will have the 
highest concentration of non-biodegradable 
chemicals? Name the phenomenon associated 
with it.

 Insects, Hawk, Grass, Snake, Frog
 (Foreign 2015)
15. List two examples of natural ecosystem.
 (Foreign 2015)
16. Bacteria and fungi are called decomposers. 

Why? (Delhi 2012, Foreign 2011)
17. In a food chain, if 10,000 joules of energy is 

available to the producer, how much energy 
will be available to the secondary consumer 
to transfer it to the tertiary consumer?

 (AI 2012)
18. Consider the following food chain which 

occurs in a forest :
 Grass  Deer  Lion
 If 10000 J of solar energy is available to the 

grass, how much energy would be available to 
the deer to transfer it to the lion?

 (Foreign 2012)
19. What is meant by biological magni�cation?
 (AI 2011)
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20. Give an example to illustrate that 
indiscriminate use of pesticides may result in 
the degradation of the environment.

 (AI 2011)
21. What are the two main components of our 

environment? (Delhi 2009)
SA I (2 marks)

22. What are decomposers? List two important 
roles they play in the environment.

 (AI 2014)
23. List two reasons to show that the existence of 

decomposers is essential in an ecosystem.
 (AI 2014)
24. State with reason any two possible 

consequences of elimination of decomposers 
from the Earth. (AI 2014)

25. What does a trophic level represent in a food 
chain? State the position of autotrophs and 
herbivores in a food chain.

 (Delhi 2013C)
26. Describe how decomposers facilitate 

recycling of matter in order to maintain 
balance in the ecosystem. 

 (Foreign 2010)
SA II (3 marks)

27. “Energy �ow in food chains is always 
unidirectional.” Justify this statement. 
Explain how the pesticides enter a food chain 
and subsequently get into our body.

 (Foreign 2015, AI 2014)
28. “Our food grains such as wheat and rice, the 

vegetables and fruits and even meat are found 
to contain varying amounts of pesticide 
residues.” State the reason to explain how and 
why it happens. 

 (Delhi 2014)
29. What is meant by food chain? “�e number 

of trophic levels in a food chain is limited.” 
Give reason to justify this statement.

 (Foreign 2014)
30. (a) What is an ecosystem? List its two main 

components.
 (b) We do not clean ponds or lakes, but an 

aquarium needs to be cleaned regularly. 
Explain. (Delhi 2013)

15.3 How Do Our Activities A�ect 
the Environment?

VSA (1 mark)

31. �e depletion of ozone layer is a cause of 
concern. Why? (AI 2016)

32. Write one negative e�ect on the environment, 
of a�uent life style of few persons of a society.

 (AI 2016, 2014)
33. Why is excessive use of CFCs a cause of 

concern? (Foreign 2016)
34. What is the function of ozone in the upper 

atmosphere? (Delhi 2015, Foreign 2012)
35. Why should biodegradable and non-

biodegradable wastes be discarded in two 
separate dustbins?               (Delhi 2015, 2013)

36. Write the full name of the group of compounds 
mainly responsible for the depletion of ozone 
layer. (Foreign 2015, Delhi 2013C)

37. Which class of chemical is linked to the 
decrease in the amount of ozone in the upper 
atmosphere of the Earth? (Delhi 2012)

38. What happens when higher energy ultraviolet 
radiations act on the oxygen at the higher 
level of the atmosphere? (AI 2012)

39. Why did United Nations act to control the 
production of chloro�uorocarbons (CFCs) 
used in refrigerators? (Delhi 2011)

40. Why is decrease of ozone in our ozone layer a 
cause for our worry?

 (Foreign 2011)
41. Which compounds are responsible for the 

depletion of ozone layer? (AI 2009)
42. Which disease is caused in human beings due 

to depletion of ozone layer in the atmosphere?
 (Foreign 2009)

SA I (2 marks)

43. “Industrialisation has adversely deteriorated 
the environment.” Give four reasons in 
support of this statement. (Foreign 2016)

44. Why is Government of India imposing a ban 
on the use of polythene bags? Suggest two 
alternatives to these bags and explain how 
this ban is likely to improve the environment.

 (Delhi 2014)
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45. In some states of our country there is a ban on 
the use of polythene bags for shopping. Why? 
List three advantages of using jute or cloth 
bags over polythene bags. (Delhi 2014)

46. “A�uent life style has a negative e�ect on the 
environment.” Justify this statement with the 
help of an example. (Delhi 2014)

47. Give one example each from your daily life 
where the domestic waste can be e�ectively 
reused and recycled. (AI 2014)

48. We o�en observe domestic waste decomposing 
in the bylanes of residential colonies. Suggest 
ways to make the residents realise that the 
improper disposal of their waste is harmful to 
the environment.

 (Foreign 2014, Delhi 2013)
49. Suppose you �nd a heap of domestic waste, 

in a nearby park, which is decomposing. 
What would you do to make the people of 
the surrounding area realise that such type of 
disposal of domestic waste is harmful to the 
environment? (Foreign 2014)

SA II (3 marks)

50. You have been selected to talk on “Ozone layer 
and its protection” in the school assembly on 
‘Environment Day’.

 (a) Why should ozone layer be protected to 
save the environment?

 (b) List any two ways that you would stress in 
your talk to bring in awareness amongst 
your fellow friends that would also help 
in protection of ozone layer as well as the 
environment. (Delhi 2017)

51. �e activities of man had adverse e�ects 
on all forms of living organisms in the 
biosphere. Unlimited exploitation of nature 
by man disturbed the delicate ecological 
balance between the living and non-
living components of the biosphere. �e 
unfavourable conditions created by man 
himself threatened the survival not only of 
himself but also of the entire living organisms 

on the mother Earth. One of your classmates is 
an active member of ‘Eco club’ of your school 
which is creating environmental awareness 
amongst the school students, spreading the 
same in the society and also working hard for 
preventing environmental degradation of the 
surroundings.

 (a) Why is it necessary to conserve our 
environment?

 (b) State the importance of green and blue 
dust-bins in the safe disposal of the 
household wastes.

 (c) List two values exhibited by your 
classmate who is an active member of 
Eco-club of your school.

 (AI 2016)
52. A�er the examinations Rakesh with his 

friends went on a picnic to a nearby park. All 
friends carried cooked food packed in plastic 
bags or plastic cans. A�er eating the food 
some friends collected the le�over food and 
plastic bags etc., and planned to dispose them 
o� by burning. Rakesh immediately checked 
them and suggested to segregate the le�over 
food and peels of fruits from the plastic 
materials and respectively dispose them 
o� separately in the green and red dustbins 
placed in the corner of the park.

 (a) In your opinion, is burning plastic an 
eco-friendly method of waste disposal? 
Why? State the advantage of method 
suggested by Rakesh.

 (b) How can we contribute in maintaining 
the parks and roads neat and clean?

 (Delhi 2015)
53. What is ozone ? How and where is it formed 

in the atmosphere ? Explain how does it a�ect 
an ecosystem. (Foreign 2015)

54. How is ozone formed in the upper 
atmosphere? Why is damage to ozone layer 
a cause of concern to us? What causes this 
damage? (AI 2008)
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1. Environment can be de�ned as the physical or 
biological world where an organism lives. Literally 
speaking, an organism’s immediate surrounding 
constitutes its environment which includes both 
biotic and abiotic components around him.  
2. “To discard the household waste we should have 
two separate dust-bins, one for the biodegradable 
waste and the other for the non-biodegradable 
waste.” Segregation of biodegradable and non-
biodegradable waste is utmost important for their 
proper disposal, as di�erent methods are adopted 
for their disposal. Biodegradable wastes can be 
composted whereas non-biodegradable wastes can 
be recycled, incinerated or land�lled.
3. Di�erences between biodegradable and non-
biodegradable wastes are as follows:

Biodegradable 
Wastes

Non-biodegradable 
Wastes

(i)  �ese are biological 
in origin.

�ese are mostly 
man-made.

(ii) �ese are degraded 
by microorganisms 
such as bacteria and 
fungi.

�ese are not 
degraded by micro-
organisms.

(iii)  �ese do not 
get biologically 
magni�ed in food 
chains.

�ese enter into 
the food chains 
and get biologically 
magni�ed.

(iv) �ese can be 
converted 
into resource. 
Examples-sewage, 
cattle dung, 
household garbage, 
etc.

Some of these can be 
recycled.  
Examples-plastic 
objects, synthetic 
�bres, glass objects, 
etc.

People should adopt the following changes in their 
habit to dispose o� non-biodegradable waste, so as  
to save the environment.
(i) Non-biodegradable household waste should 
be disposed in separate dustbins and should not be 
mixed with biodegradable waste.
(ii) Recyclable non-biodegradable wastes like 

glass, paper, metal, various types of plastics etc., 
can be sent to local recycling units. 
(iii) People should try to reuse items as much as 
possible instead of disposing them as this reduces 
need of new materials and keeps ecological impact 
down. 
(iv) Use of cloth bags/gunny bags/paper bags 
instead of polythene /plastic bags.
(v)  Use of compost, vermicompost instead  of fertilisers.
4. Refer to answer 3.
�e e�ects of biodegradable and non-biodegradable 
substances are as follows :
E�ects of biodegradable wastes are : 
(i) During the decomposition of biodegradable 
substances, foul smell is produced which spreads 
in the environment and makes life di�cult for the 
people living in nearby areas.
(ii) �e decomposing material provides an ideal  
medium for the reproduction and growth of 
�ies, insects and microbes, which in turn act as 
vectors for several diseases like cholera, typhoid, 
diarrhoea, etc.
E�ects of non-biodegradable wastes are :
(i) Pesticides and allied chemicals are 
nonbiodegradable substances. �ey enter the 
living body from the environment through water 
and food and cause several harmful e�ects. �ey 
also get magni�ed biologically through the food 
chain.
(ii) During the process of recycling of non-
biodegradable substances like plastic and 
polythene, carcinogenic toxins like dioxins and 
furans are released into the environment which 
reach the body of humans and other animals 
through di�erent sources and cause health 
problems.
5. An ecosystem is de�ned as a structural and 
functional unit of the biosphere. It comprises of 
living organisms and their non-living environment 
that interact by means of food chains and biogeo- 
chemical cycles resulting in energy-�ow, biotic 
diversity and material cycling to form stable self-
supporting system.

Detailed Solutions
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6. Lake is an ecosystem where living organisms 
grow reproduce and interact among each other 
as well as with abiotic components and carry out 
other activities in nature by themselves without 
any human interference, therefore it is referred to 
as a natural ecosystem.
7. In an ecosystem, only 10% of energy is 
transferred from one trophic level to next, i.e., 
10 percent law and rest is dissipated into the 
environment. �erefore, if plants (being producers-
1st trophic level)-transfer 500 J of energy to rats 
(2nd trophic level) then rats would transfer 50 J of 
energy to snakes (3rd trophic level) which in turn 
will transfer only 5 J of energy to hawks (4th or last 
trophic level) in a food chain.
Plants  Rats  Snakes Hawks
5000 J       500 J         50 J       5 J
8. As per 10% law of �ow of energy in an 
ecosystem only 10% of energy is received by the 
next trophic level. Hence, in the given food chain :
If 100 J of energy is availabe to lion, the plants 
or producers have 10,000 J of energy available to 
them.
  Plants    Deer     Lion
10, 000 J        1000 J            100 J
9. Two biotic components of a biosphere are:
(i) Producers – Include organisms which can 
produce their food using simple inorganic 
compounds,  e.g., all green plants, blue green algae 
(cyanobacteria),
(ii) Consumers – Include organisms which are 
unable to synthesise their food, therefore, utilise 
materials and energy stored by the producers or 
eat other organisms, e.g., all the animals.
10. Green plants are called producers because 
they manufacture their own food with the help 
of CO2 and H2O in the presence of sunlight and 
chlorophyll.
11. In the given food chain, frog belongs to the 
third trophic level as shown here : 
 Grass  Insect  Frog  Snake
    T1            T2                T3               T4

12. Producers are the green plants that can 
manufacture food using CO2 and H2O in the 
presence of sunlight, i.e., they are autotrophs. �ey 
serve as a source of food for all non-producers or 

consumers directly or indirectly. Hence, producers 
occupy the �rst trophic level in a food chain.
13. Herbivores always occupy the second trophic 
level of food chains.
14. Among the following organisms of the food 
chain, hawk being top consumer is present at 
topmost trophic level, hence will have the highest 
concentration of non-biodegradable chemicals 
due to a phenomenon known as biomagni�cation.
15. �e two examples of natural ecosystem are : 
(i) Forest ecosystem
(ii) River ecosystem
16. Bacteria and fungi are called decomposers 
because these microorganisms break down the 
complex organic matter present in dead plants and 
animals into simpler substances.
17. According to ten percent law, 10%  of the 
energy of producer will be available to primary 
consumer, and 10% of this energy will be available 
to secondary consumer and so on.

Producer
10,000 J

Primary
consumer

1,000 J

Secondary
consumer

100 J

10% 10%

Hence, 100 J of energy will be available to the 
secondary consumer.
18. �e energy available to the deer is 1000 J 
to transfer it to the lion. �is can be depicted as 
follows:

 
Grass

10,000 J
Deer

1000 J
Lion
100 J

10% 10% 

19. Biomagni�cation or biological magni�cation 
refers to the process of accumulation of non-
biodegradable chemicals (pesticides, etc.) into 
the body of organisms through the food chain 
which go on increasing in its concentration at each 
trophic level.
20. Pesticides are the chemicals used to kill plant 
and animal pests. �ey are non-biodegradable 
and toxicants. For example : Excessive use of DDT 
resulted in reduced population of �sh eating birds. 
DDT accumulated in such birds through the food 
chain. It interfered with the egg shell formation. 
�e shell being thin broke due to weight of the 
bird during incubation. Hence, their population 
declined.
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21. �e two main components of our environment 
are biotic components (living) and abiotic 
components (non-living).
22. Decomposers are microorganisms including 
bacteria and fungi which decompose or break-
down the complex organic compound present in 
dead plants and animals into simpler substances.
Role of decomposers in environment are –
(i) �ey help in decomposing dead bodies of 
plants and animals, and hence act as cleansing 
agents of environment.
(ii) �ey help in recycling of materials in the 
ecosystem to maintain its stability.
23. �e existence of decomposers in an ecosystem 
is essential because 
(i) If there were no decomposers, then the dead 
bodies of plants and animals would keep lying 
as such and the elements constituting plant and 
animal bodies would never be returned to their 
original pools like soil, air and water. In such case 
the organic waste go on accumulating and, the 
cyclic process of life and death would be disrupted. 
(ii) Decomposers make the soil fertile by providing/
replenishing nutrients to it, thus forming the 
integral part of ecosystem.
24. Consequences of elimination of decomposers 
are :
(i) �ere would be no recycling of  nutrients and 
therefore, raw materials to produce food will  not 
be available to producers. Hence, the food chains 
will get a�ected.
(ii) �e dead bodies of plants and animals will go 
on accumulating in the absence of decomposition 
thereby polluting the environment.
25. Trophic level represents each of several 
hierarchial levels of a food chain operating in an 
ecosystem, consisting of organism sharing the 
same function in the food chain and the same 
nutritional relationship to the primary sources of 
energy.
�e position of producers (or autotrophs) in a food 
chain constitute the �rst trophic level. �ey �x up 
sun’s energy and make it available for consumers. 
�e herbivores or primary consumers (which feed 
upon plants) constitute the second trophic level in 
a food chain.
26. Decomposers or saprotrophs are those 
microconsumers, which break down the complex 
organic compounds and release inorganic 
compounds or nutrients into the environment 

from where they are reused by the producers. 
Decomposers include bacteria and fungi. �ey 
help in material and nutrient cycling and thus 
contribute to maintain balance in the ecosystem.
27. A food chain involves a nutritive interaction 
between the living organisms  of ecosystem. �ere 
is a unidirectional �ow of energy from Sun to 
producers and subsequently to series of di�erent 
types of consumers, i.e., 

Solar radiations  Producers  Herbivores 
               Carnivores

It cannot pass in reverse direction. �ere is always  
a decrease in the �ow of energy and content with 
rise in trophic level. As some energy is lost at 
each step as heat and is also used up in various 
metabolic activities.
Some harmful non-biodegradable chemicals 
(pesticides, e.g., D.D.T.) enter the bodies 
of organisms through the food chains and 
get  concentrated at each trophic level. �is 
phenomenon is called biomagni�cation or 
biological magni�cation. For example, in a food 
chain operating in a pond, river or lake, the water 
contains a small amount — 0.02 ppm (parts 
per million) of harmful pesticides, i.e., D.D.T. 
When this water is consumed by phytoplanktons 
and zooplanktons, the concentration of these 
chemicals increases to 5 ppm. Fishes feeding on 
these, accumulate 240 ppm. Birds and humans 
feeding on these �shes were found to contain 1600 
ppm of these chemicals. �us, there is an increase 
in the concentration of the chemicals at each 
trophic level.
28. Pesticides are poisonous chemical substances 
which are sprayed over crop plants to protect them 
from pests and diseases. �ese chemical pesticides 
mix up with soil and water. From soil and water, 
these pesticides are absorbed by the growing 
plants along with water and other minerals. When 
herbivorous animals feed on these plants the 
poisonous pesticides enter their bodies through 
the food chain. Similarly, when the carnivorous 
animals eat these herbivores, the pesticides get 
transferred to their bodies. �erefore, the plant 
products such as food grains, vegetables and fruits 
as well as meat of animals contain varying amounts 
of pesticide residues in them depending upon the 
trophic level they occupy in a food chian.
29. �e sequence of living organisms in a 
community in which one organism consumes 
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or feeds upon another organism to transfer food 
energy, is called a food chain. �e various steps 
in a food chain at which the transfer of food (or 
energy) takes place are called trophic levels. In 
fact, in a food chain, each step representing an 
organism forms a trophic level.
�e number of trophic levels in a food chain are  
limited because at each trophic level only 10% of 
energy is utilised for the maintenance of organism 
which occur at that trophic level and the remaining 
large portion is lost as heat. As a result organisms 
at each trophic level pass on lesser energy to the 
next trophic level, than they receive. �e longer 
the food chain, the lesser is the energy available 
to the �nal member of food chain. Food chains 
generally consist of three or four trophic levels 
because beyond that the energy available to the 
next organism will be too small and insu�cient to 
sustain the life of that organism.
30. Refer to answer 5. 
(a) �e two main components of ecosystem are : 
(i) Abiotic components – Non-living components 
of ecosystem e.g., soil, water, air, light, etc.
(ii) Biotic components – Living components of 
ecosystem e.g., plants, animals and microbes.
(b) Ponds or lakes being natural ecosystems are 
self su�cient and do not need to be maintained 
regularly. On the other hand, aquarium being 
an arti�cial ecosystem needs to be cleaned and 
maintained regularly as it contains mainly �shes 
as living organisms, as compared to natural 
ecosystems where presence of other organisms 
maintains a balance. Also, because the producers 
and decomposers are absent in aquarium the �sh 
waste or excretory products, i.e., ammonia may 
turn into toxic compounds and accumulate to 
dangerous levels causing the �shes to die. Hence, 
the arti�cial ecosystems like aquarium needs to be 
cleaned regularly.
31. Ozone layer is the ozone rich area in the 
stratospheric layer of atmosphere which acts as 
a protective shield by preventing harmful UV 
radiations from entering the Earth surface. Hence, 
the depletion of ozone layer is a cause of concern.
32. A�uent lifestyle of few persons leads to 
exploitation and over consumption of resources 
leading to their scarcity and generation of greater 
amount of waste materials which causes imbalance 
in environment.

33. CFCs or Chloro�uorocarbons are potent 
compounds that release active chlorine in the 
atmosphere which reacts with ozone molecules 
present there to convert them to oxygen. �is 
results in thinning of ozone layer. Hence, excessive 
use of CFCs is a cause of concern.
34. Ozone (O3) gas forms a protective shield in 
the upper atmosphere that absorbs most of the 
harmful ultraviolet radiations coming from Sun 
that can harm human beings, animals and plants. 
It protects us from various health hazards.
35. Biodegradable wastes are decomposed 
naturally by the action of microbes which degrade 
them to their simple constituents enabling 
their nutrients to recycle among the biotic and 
abiotic components of ecosystem. However, 
non-biodegradable wastes cannot be disposed 
o� naturally since they cannot be decomposed 
by microbes. Such wastes are either recycled, 
incinerated or put in land�lls, etc. As the disposal 
methods of the two types of waste is di�erent, it is 
advisable to discard the two types of waste in two 
separate dustbins. 
36. Chloro�uorocarbons (CFCs) are the group 
of compounds mainly responsible for ozone 
depletion.
37. �e decrease in the amount of ozone in the 
atmosphere has been linked to synthetic chemicals 
like chloro�uorocarbons (CFCs) which are used as 
coolant and in �re extinguishers, etc.
38. When high energy ultraviolet radiations react 
with oxygen present in stratosphere (the higher 
level of atmosphere) it splits into its constituent 
atoms. Since these atoms produced are very 
reactive they react with molecular oxygen (O2) to 
form ozone (O3).
39. United Nations act to control the production 
of CFCs as they are the main chemicals responsible 
for ozone depletion.
40. Refer to answer 31.
41. Refer to answer 36.
42. Ozone depletion allows harmful UV radiations 
to reach Earth which cause skin cancers, sunburns, 
cataract etc., and malfunctioning of immune 
system in humans.
43. Industrialisation has deteriorated our 
environment in the following ways : 
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(i) Rapid industrialisation has increased the 
demand of more land area for setting up of new 
factories. �is demand is being ful�lled by clearing 
up of forest area. Deforestation is one of the major 
causes of ecological imbalance, biodiversity loss 
and ecosystem unstability.
(ii) Industries release various harmful gases in 
the environment which pollute the air. �ese gases 
when inhaled by people around, cause various 
respiratory diseases in them.
(iii) A lot of e�uent and liquid waste is discharged 
from various industries which is mostly dumped 
into nearby water bodies. �is causes water 
pollution. Polluted water causes death of various 
aquatic organisms and consumption of this 
polluted water causes various diseases in humans. 
(iv) �e solid waste released from factories is 
dumped on open land and not treated properly 
to ensure their proper decomposition. �is leads 
to land pollution that degrades quality of soil and 
also causes various kinds of diseases in humans 
and animals.
44. Government of India is imposing a ban 
on the use of polythene bags because these are 
non-biodegradable substances which are not 
acted upon by the microbes. So, they cannot 
be decomposed and therefore persist in the 
environment for a long time thereby causing harm 
to the ecosystem. Polybags choke drains which 
results in water logging, that allows breeding of 
mosquitoes and hence leads to various diseases 
like malaria, dengue, etc. Jute bags and cloth bags 
are the alternatives to the polythene bags.
45. Refer to answer 44. 
�e three advantages of using jute or cloth bags 
over polythene bags are : 
(i) �ey are made of biodegradable material. 
(ii) �ey can be reused.
(iii) �ey do not pollute our environment.
46. With the advancement in technology over 
time, there has been improvement in lifestyle of 
people. Such changes in peoples, lives have also 
changed their attitudes. When people have more 
resources at their end they tend to overuse and 
misuse it thereby generating huge amounts of 
waste material. For example, the a�uent life style 
has forced people to start using more of disposable 
articles, e.g., plastic cups, bags, etc., which keep 
on accumulating in the environment and lie 

undecomposed, thereby negatively a�ecting the 
environment.
Similarly, excessive use of refrigerators and air 
conditioners, plastic foams, etc., also releases high 
quantities of CFCs which are responsible for ozone 
depletion.
47. We can reuse plastic and glass jars of jams and 
pickles, etc, for the purpose of storage of things 
like salt, sugar, tea etc., whereas we can recycle 
newspapers, plastic of some types, broken glass 
and metal wares for making fresh paper, plastic, 
glass and metal objects.
48. Some of the ways to make people realise that 
the improper disposal of waste is harmful to the 
environment includes making people aware of 
negative impacts of waste disposal.
(a) Improper disposal of waste will release 
harmful gases in the environment that make it 
unclean and unhygienic for the living organisms.
(b) �e waste will �ow to water bodies along with 
rain water and become a threat to aquatic life and 
pollute the water bodies.
(c) It provides space for breeding of the 
mosquitoes and which results in spread of malaria, 
�lariasis, dengue, etc.
(d) Hazardous chemicals from wastes get into the 
soil and can harm the plants when they take up the 
contamination through their roots. �is will a�ect 
the health of other animals and humans and will 
have negative impact on environment.
49. Refer to answer 48.
50. (a) �e ozone layer is very important for 
the existence of life on Earth because it forms a 
protective shield around Earth by absorbing most 
of the harmful ultraviolet (UV) radiations coming 
from the Sun and prevents them from reaching the 
Earth.
�e UV radiations have extremely harmful e�ects 
on human beings, animals and plants as well, i.e., 
cause mutations, skin cancer, cataract, damage 
immune system, etc. So, ozone layer must be 
protected to save the environment. 
(b) �e two ways which can help in protection of 
ozone layer and environment are :
(i) �e use of chemicals like chloro�uorocarbons 
(CFCs) which are widely used in refrigerators and 
air conditioners (as a coolant), in �re extinguishers 
and in aerosol sprayers destroy the ozone layer 
gradually. We can protect our ozone layer by 
avoiding the use of such objects which are releasing 
CFCs.
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(ii) Nitrous oxide is the largest ozone depleting 
substance as well as greenhouse gas released by 
human activities, such as from motor vehicles, 
fertilisers. People should be encouraged to use 
more public transport, car pooling, using hybrid 
or electric cars and use of fertiliser formulations to 
reduce emission of nitrous oxide.
51. (a) Environment is the physical and biological 
world where we live. It includes both living and 
non-living components. Environment a�ects 
organisms without becoming an integral part of 
them. We all depend on our environment for all 
our needs and any imbalance in it a�ects both 
organims and abiotic components. Hence, there is 
a need to conserve our environment.
(b) Green dustbins are meant for disposal of 
biodegradable wastes whereas blue dustbins 
are meant for disposal of non-biodegradable 
wastes. Separate disposal of biodegradable and 
non-biodegradable household waste is more 
environment friendly as it helps in proper and 
e�ective disposal of respective wastes as the two 
types of waste have separate disposal methods.
(c) �e classmate is conscious and aware 
of the importance of environment. He is a 
responsible citizen who is making e�orts and 
creating awareness towards the conservation of 
environment and upli�ment of its quality. He also 
shows leadership qualities actively by engaging 
other students into these activities.
52. (a) No, burning plastic is not an eco-friendly 
method of waste disposal. Burning plastics can 
produce toxic fumes and cause air pollution. 
Plastic, being non-biodegradable cannot be 
dumped (land �lled), so the best way to dispose 
plastic items is to recycle them. Recycling is a less 
polluting and more sustainable option.
Rakesh segregated le� over food items, fruit peels, 
i.e., biodegradable waste and plastic material, i.e. 
non-biodegradable waste. �e biodegradable 
waste can be converted to manure whereas 
non-biodegradable waste can be recycled. �is 
contributes in decreasing the level of pollution and 
easy disposal and treatment of waste.
(b) We can contribute to keep our roads and parks 
clean by adopting following habits:
(i) We should recycle non-biodegradable waste 
products instead of dumping it in garbage.

(ii) We should use carry bags made of natural 
�bre as jute, cloth, instead of plastic bags.
(iii) We should make compost of biomass collected 
from park such as food waste, leaf litters, etc,.
(iv) We should stop littering, throwing garbage 
and spitting on road sides, parks, etc.
53. Ozone is a form of oxygen. It is a made up 
of three atoms of oxygen. It is highly poisonous. 
However, good  amount of ozone is present in upper 
part of the atmosphere called stratosphere. In the 
stratosphere ozone is being photo-dissociated and 
generated simultaneously by absorption of harmful 
ultraviolet (UV) radiations coming from Sun.

 O2 + [O]O3
UV

�e two reactions are in equilibrium thereby 
maintaining a steady concentration of ozone in 
the stratosphere. Ozone layer is commonly called 
ozone blanket. It acts as a protective shield to 
protect all types of life from the harmful e�ect of 
UV radiation. �erefore, any thinning or depletion 
of ozone layer allows entry of high energy UV 
radiations into the earth’s surface, thereby causing 
harmful e�ects on plants, animals and human 
beings.
�e harmful e�ects of ozone depletion on man, 
animals and plants includes :
(i) Incidences of skin cancer and herps
(ii) Damage to eye sight, photoburning as well as 
increased incidences of cataract in eyes
(iii) Damage to immune system and hence 
lowering the body’s resistance to disease
(iv) Increased embryonic mortality 
(v) 10-25% decline of photosynthesis in plants
(vi) Global warming
54. Refer to answer 53.
Ozone is being depleted by air pollutants like 
chloro�uorocarbons (CFCs), methane (CH4) and 
oxides of nitrogen (NOx). Chloro�uorocarbons 
(CFCs) are synthetic, harmful chemicals which 
once released in the air, produce active chlorine’ 
in the presence of UV radiations. �ese radicals, 
through chain reactions, destroy the ozone by 
converting it into oxygen. Due to this, the ozone 
layer in the upper atmosphere (i.e., stratosphere) 
becomes thinner.   �e thinning of ozone layer will 
allow more UV radiations to pass through it which 
then strike the Earth. 
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8  Natural resources : �ey are those living or 
non-living substances available in the nature 
which are being exploited for supporting and 
meeting human requirements.

8	 Maximum weightage is of Forests and Wildlife.

8	 Maximum VSA type questions were asked from 
Water for All.

8	 Maximum SA  I type questions were asked  
from Forests and Wildlife.

8	 Maximum SA  II type questions were asked 
from Water for All and Coal and Petroleum.

16.1 Why Do We Need to Manage Our Resources?

16.2 Forests and Wildlife

16.3 Water for All

Topicwise Analysis of Last 10 Years’ CBSE Board Questions (2017-2008)

16.4 Coal and Petroleum

16.5 An Overview of Natural Resource 
Management

QUICK RECAP

Management of 
Natural Resources

Chapter

16

 X Some of the important natural resources are: 
forests, wildlife, �ora, fauna, water, air, soil, 
fossil fuels (like coal and petroleum), metal 
ores, etc.
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8  Exhaustible resources : �ey are of two types:
 X Renewable resources : �ese are maintained 

by natural recycling and reproduction or 
can be replenished if managed wisely. Some 
of them are ground water, forests, crops, 
wildlife, etc.

 X Non-renewable resources : �ese get 
exhausted with use because they are not 
recycled or replenished. �ey include metallic 
minerals and fossil fuels  (coal, natural gas 
and petroleum). In nature, formation of these 
resources has taken several thousand years 
but man is using them at a much faster rate. 

 X A system of controlling the usage of natural 
resources in such a way so as to  avoid their 
wastage and enabling their usage in the 
most e�ective way is called management of 
natural resources. Natural resources are a 
‘tool’ of development for human beings but 
it should be sustainable development to 
maintain food webs, food  chains, material 
cycling as well as to preserve biodiversity.

 X We need to manage our natural resources 
because of the following reasons:

 – �e resources of the Earth are limited 
and because of rapid increase in 
human population the demand for 
resources is increasing day by day. 
Proper management can ensure that the 
natural resources are utilised properly 
so that they ful�l the needs of present 
generation and also last for the future 
generations.

 – Proper management of natural resources 
takes into consideration for long-term 
perspective and prevent their exploitation 
for short-term gains.

 – Proper management can ensure equitable 
distribution of natural resources so 
that everyone can bene�t from the 
development of natural resources.

 – Proper management will also takes into 
consideration the damage caused to the 
environment during the extraction or use 
of the natural resources and would �nd 
means to minimise this damage.

8  Conservation of natural resources: 
Two main categories of conservation are: 
Conservation of natural resources may be 
de�ned as the judicial utilisation of natural 
resources for the bene�t of all life so that it 
may yield sustainable results for the present 
generation as well as for future generations.

8  Categories of  conservation: Two main 
categories of conservation are:

 X In situ conservation : When conservation 
of natural resources is done in their natural 
habitats, it is called in situ conservation. For 
example, national parks, wildlife sanctuaries, 
natural monuments, cultural landscapes and 
biosphere reserves.

 X Ex situ conservation: When conservation of 
natural resources is done outside their habitats, 
it is called ex situ conservation. For example, 
botanical gardens, zoos, seed banks, pollen 
storage, tissue culture, etc.

Natural Resources

Organic resources
Include plants, animals, micro-
organisms, fossil fuels, etc.

Mixed resource
Include soil

Ba
se

d 
on

 ch
em
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at

ur
e Based on abundance and 

availability
Exhaustible resources

Likely to be �nished due to continuous human 
use. Include minerals, fossil fuels, etc.

Inexhaustible resources
Occur in abundance. Not likely to be exhausted 
by human use. Include air, sand, tidal energy, 
precipitation (rain), etc.

Inorganic resources
Include air, water and metallic 
minerals, etc.

Flow chart : Classi�cation of natural resources
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8  Forests and Wildlife : A large area of land on 
which trees and other plants grow naturally 
is called as forest. Forests are biodiversity 
hotspots as they provide a habitat for a wide 

range of microorganisms, �ora, fauna, etc. 
�e wild animals like tiger, elephant, deer, 
birds, etc., which live in a forest constitute 
wildlife.

8  Major stakeholders of forests: �e products 
obtained from forests are utilised by everyone 
but some are more dependent on them for 
their basic needs. A person with an interest or 
concern in something is called as a stakeholder. 

 X �e four main stakeholders of forests are:
 – Local people who live in and around the 

forests and are dependent to some extent 
on forest products to lead their life.

 – �e Forest Department of the Government 
which owns the forest land and controls 
the resources from the forest.

 – �e forest and nature enthusiasts who 
work towards conserving and keeping 
the forests in their pristine form (original 
condition).

 – �e industrialists who use various forest 
products for their factories, such as wood 

for making paper and furniture and 
tendu leaves for making bidis, etc.

Earlier, forests were used in sustainable manner 
by local people but when, in India, British took 
the control of forests, they exploited the forest 
products ruthlessly. Little care and management 
was done by Indian Government for such areas 
a�er independence. Forests became the areas 
where only trees like Pinus, teak and Eucalyptus 
were grown that led to the monoculture of 
plants which thereby led to loss of biodiversity. 
As a result, there was scarcity of fodder plants, 
medicinal herbs, supply of fruits and nuts became 
acute. Monoculture of few plants is useful for few 
industries and for the Forest Department as it is a 
source of income for them.
8  Deforestation : �is is de�ned as the 

destruction, reduction or removal of forest 
cover by human  activities. 

Deforestation

E�ects
Timber, fuel and industrial demand of wood
Overgrazing by livestock
Shi�ing cultivation
Forest �res
Urbanisation
Construction of dams, reservoirs, roads, etc.

Global warming
Weather changes
Scarcity of timber wood and fuel wood
Soil erosion, �oods, droughts, etc.
Increase in pollution
Loss of biodiversity

Causes

Flowchart : Causes and e�ects of deforestation

Uses of Forest

Economic functions
•Forest provide wood for timber, 

paper, sports goods, railway 
sleepers, etc.

•Forest provide fuel in the form 
of wood for cooking food and 
keeping warm.

•Forest provide spices, medicines, 
tannin, gum, resin, dyes, drugs, etc. 
Forests provide habitat to wildlife 
and numerous human tribes.

Protective functions
•Forest anchor the soil by the 

roots trees inhabiting them.
•Reduce atmospheric pollution 

by absorbing CO2 and other 
toxic gases, collecting suspended 
particulate matter and absorbing 
excess noise in an area.

•Forest  provide habitat  to 
wildlife and numerous human 
tribes.

Regulative functions
•Regulate climate by balancing 

humidity and temperature.
•Replenish water table by 

allowing seepage of water 
through the soil.

•Regulate water cycle. 
•Maintain balance between CO2 

and O2 gases present in atmos-
pheric air.

Flow chart : Uses of forest
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8  Conservation of forests : Conservation 
of forests refers to the development, 
management and full protection of existing 
forest cover so as to make them available for 
present and future generations.

 X Following measures can help in forest 
conservation:

 – A�orestation - Plantation of exotic 
species to develop forests in all the 
available land.

 – Social forestry - Kind of a�orestation 
where group of people raise quick 
growing multipurpose trees and shrubs 
on village common lands, road sides, etc. 

 – Agroforestry - Kind of a�orestation 
where multipurpose trees, shrubs, 
horticultural and fodder plants are grown 
in crop �elds. 

 – Urban forestry - Plantation of multi-
purpose trees, shrubs, etc., in open urban 
lands.

 X Conservation of reserve forests : Some 
areas are protected from villagers, cattle 
and industrialists from exploitation. �ese 
reserve forests may have no human activity 
or some human activity depending upon the 
designation given by Government such as 
national park, sanctuary, bioreserve, etc.

8  People’s participation in forest management 

 X Chipko movement started in 1970s in a 
small hilly village of the upper reaches of 
Himalayas. Tribal people of Tehri-Garhwal 
district of Uttarakhand (then in U.P.) realised 
the importance of forests and decided against 
giving its products to the people of other 
areas. �ey stood against the destruction 
caused by greedy contractors. In December 
1972, the women of Advani village in Tehri-
Garhwal protested against the felling of trees. 
In March 1973, a sports goods factory was 
prevented from cutting ten Ash trees near 
the village Mandel in Chamoli district. �e 
local people prevented the same by hugging 
the marked trees. �us, the movement came 
to be known as Chipko. In 1974, a group 

of women led by Gaura Devi successfully 
prevented felling of trees near village Reni. 
�e movement became famous in 1978 when 
the women of Advani village in Tehri-Garhwal 
faced police �ring and later courted arrest. �e 
Chipko Movement spread slowly to all nearby 
areas under the leadership of Shri Sunderlal 
Bahuguna of Silyara in Tehri region and Shri 
Chandi Prasad Bhatt of Gopeshwar. 

 X A Bishnoi community in Rajasthan, takes 
wildlife protection as a religious act. In 
1731, Amrita Devi Bishnoi sacri�ced her 
life along with 363 others for protection of  
6 Khejri trees in Khejrali village near Jodhpur in 
Rajasthan. Government of India has instituted 
‘Amrita Devi Bishnoi National Award for 
Wildlife Conservation’ in her memory.

 X Sal forests of West Bengal were in highly 
degraded condition so in 1972, the West 
Bengal Forest Department with the help 
of forest o�cer A.K. Banerjee involved the 
local villagers in the revival of the forest. �e 
villagers were promised 25% of �nal harvest 
along with fuel wood and fodder at nominal 
charges. By 1983, the Sal forests had revived.

8  Importance of wildlife
 X Wildlife maintains the ecological balance of 

nature. 
 X It helps in maintaining biodiversity.
 X Wildlife serves as a source for domestication of 

animals and cultivation of crop plants. 
 X Many valuable products such as drugs, silk, 

lac, honey, leather, feather, musk, ivory, etc., 
are obtained from wildlife.

8  �reat to wildlife : Hunting of wild animals 
for recreation, food, safety or for pro�t through 
sale of their products has led to a remarkable 
decrease in their population. Population of wild 
animals has considerably decreased due to – 
deforestation; setting up of dams and reservoirs; 
�lling or drainage of wetlands; pollution; 
urbanisation and industrialisation, etc. 

 X Some animals are always in great demand for 
their highly priced articles (e.g., skin, wool, 
fur, ivory, horn, musk, etc.). 
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 X Forests are destroyed and converted into 
deserts due to overgrazing by domestic 
animals and cause a threat to wildlife.

8  Endangered �ora and fauna :  All those 
species of plants (�ora) and animals (fauna) 
which are liable to become extinct (a species 
which has completely vanished from Earth) 
are called endangered species. IUCN 
(International  Union for Conservation of 
Nature and Natural Resources) maintains 
a Red Data Book which provides global 
index about already declined biodiversity, 
helps in identi�cation and documentation of 
endangered species and highlights conserva-
tion priorities. 

8  Wildlife conservation : Wildlife can be 
conserved by undertaking following measures:

 X Natural habitats of wild animals must be 
protected by identi�cation and safeguard 
of feeding, resting, breeding and nursing 
habitats of each species.

 X �e wild animals must be allowed to grow 
in natural habitats in protected areas by 
preventing poaching, maintaining habitats 
and their requirements. Protected areas 
include:

 – Biosphere reserves are multipurpose 
protected areas meant for conservation 
of representative wildlife, traditional 
lifestyle of tribal people and their 
domesticated  animals.

 – National parks are areas for protection 
of wildlife maintained by the Central 
Government where cultivation, grazing, 
hunting or other activities are not 
allowed.

 X Sanctuaries (i.e., protected natural habitats 
where speci�c wild animals are protected and 
hunting is not allowed but other activities are 
allowed). Sanctuaries are maintained by state 
governments.

 X Wildlife is also protected through a number 
of legislative bodies and acts:

 – Wildlife (Protection) Act, 1972 has 
been adopted by all states of India.

 – Special Projects for Endangered Species 
have been initiated such as Project tiger 
(Initiated on 1st April, 1973), Gir Lion 
project (1972), Crocodile breeding 
project (1974), Rhinos conservation 
(1987), Snow Leopard project, Project 
elephant (1992).

 – Convention on International Trade in 
Endangered Species (CITES) regulates 
International trade of wild �ora and 
fauna (1976).

 – Man and Biosphere (MAB) programme 
of UNESCO was started in 1971 to study 
biosphere.

8  Water : Water is the basic necessity for 
all forms of life including human beings, 
animals as well as plants. �e various sources 
of water available to humans are groundwater 
(e.g., well) and surface water (e.g., lakes, river, 
stream). Rain is a very important source of 
water. Rainwater �lls the lakes, ponds and 
also �ows into rivers. Some rainwater also 
seeps into the ground to recharge water table 
and becomes available as groundwater.

8  Dams : In order to make proper use of river 
water, dams are constructed across the rivers 
to regulate the �ow of water. Dams are useful 
for the society in the following ways:

 X Water from a dam is used for irrigation in 
�elds through a network of canals.

 X Water from a dam is supplied to the people 
in towns and cities through pipelines a�er 
suitable treatment.

 X �e �owing water from the dam is used for 
generating electricity.

 X Various problems associated with 
construction of dams are as follows:

 – Due to the construction of high-
rise dams, a large number of human 
settlements are submerged in the water 
of the large reservoir formed by the dam 
and many people are rendered homeless. 

 – �e construction of high-rise dams on 
the rivers contributes to deforestation 
and loss of biodiversity. �is is because a 
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vast variety of �ora and fauna (plants and 
animals) get submerged in the water of 
reservoir formed by the dam and disturb 
the ecological balance.

 – Dam construction requires huge amount 
of money without proportionate bene�ts.

 – So, before taking a decision to construct 
high rise dams on rivers, or raising the 
heights of dams its necessary to consider 
it is long term e�ects on social life and 
environment carefully.

8  Water pollution : �e pollution of river 
water is caused by the dumping of untreated 
sewage and industrial wastes into it. �e 
contamination of river water can be usually 
con�rmed by two factors: (i) the presence 
of Coliform bacteria in river water, and (ii) 
measurement of pH of river water.

8  Rainwater harvesting : It is the technique 
used to collect and store rain water for future 
use by making special water harvesting 
structures.

Region Ancient water 
harvesting structure

1. Rajasthan Khadins, Tanks, Nadis
2. Maharashtra Bandharas, Tals
3. Madhya Pradesh 

and Uttar Pradesh
Bhundhis

4. Bihar Ahars and Pynes
5. Himachal Pradesh Kulhs
6. Jammu region Ponds
7. Tamil Nadu Eris (Tanks)
8. Kerala Surangams
9. Karnataka Kattas

 X �e main purpose of rain water harvesting is 
not to hold rain water on the surface of the 
Earth but to make rain water percolate under 
the ground so as to recharge ground water.

 X In present day ecological context, rain water 
harvesting comprises of water storage and 
ground water recharging. �e rain water 
collected from roof top of a house, apartment 

complex, commercial building, a factory of 
catchment areas is �ltered and then stored 
in proper tanks. Properly stored rain water 
is either used for human consumption, 
irrigation or can be channelised through a 
drain pipe into a well to raise the water table.

8  Coal and Petroleum : Coal and petroleum 
are fossil fuels found in Earth’s crust. �ey are 
non-renewable and exhaustible resources. 

 X Coal is a combustible organic rock that 
releases enormous energy on burning. It 
is formed of biomass containing carbon, 
hydrogen and sulphur.

 X Petroleum occurs in the form of liquid-
oil. It has been formed from degradation of 
plant and animal remains over million of 
years. It occurs in the form of mineral oil in 
sedimentary rocks.  

 X Fossil fuels can be conserved b y: 
 – Avoiding direct use of coal for the purpose 

of burning. Coal may be converted into 
liquid fuel and compressed natural gas 
(CNG) through coal gasi�cation.

 – Wastage during extraction and 
transportation should be avoided. 
Techniques should be developed to 
recover maximum fossil fuels that lie in 
deep mines and wells.

 – Oil wells and coal mines should be well 
protected from �re to avoid wastage, 
pollution and loss of life and property.

 – Alternate sources of energy, such as 
hydroelectric, nuclear, wind power, solar 
and biogas plants should be used.

 – Over-consumption of oil in automobiles 
should be checked as fossil fuel reserves 
are very limited. 

 – Use of public transport is an e�cient way 
of using fossil fuels to conserve them.

8  3R’s to save the environment :
 X Reduce (Reduction in use of raw materials) 

means that we use less of the natural resources 
by avoiding their wastage. For example, we can 
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reduce the wastage of electricity by switching 
o� lights and fans when not being used.

 X Recycle (Recycling of waste materials) 
means that we should collect the used and 
discarded items of paper, plastic, glass and 
metals and send them to the respective 
industries for using them as raw materials.

 X Reuse (Reuse of waste materials) means 
that, if possible, we should use the same 
things again. For example, the plastic and 
glass jars in which we buy various food items 
like jams and pickles, etc., can be used later 
on for storing things like salt, spices, sugar, 
tea-leaves and pulses, etc. 

 X �e process of ‘reuse’ is better than that of 
‘recycling’ because some energy is used to 
recycle old objects but no energy is required 
during reuse. However, the items which can 
be reused are very limited.

Overview of Natural Resource Management

Aims Steps to be taken

•To maintain 
essential 
biological 
processes.

•Sustainable 
use of 
resources 
for present 
and future 
availability.

•Preservation 
of biodiversity.

•Conservation of water by 
economic use of water.

•C o n s e r v a t i o n  o f 
energy by development 
o f  a l t e r n at i ve  an d 
renewable sources of 
energy.

•Conservation of soil 
by using agricultural 
practices that conserve 
soil.

•Promoting environ-
mental education and 
awareness.
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11. What is meant by three types of ‘R’ (3-Rs) to 
save the environment? Explain with examples 
how would you follow the 3-Rs in your school 
to save the environment. (Foreign 2015)

12. Write two advantages of sustainable 
management of natural resources. Out of the 
two – reuse and recycle – which is better and 
why? (Foreign 2015)

13. Why is sustainable management of natural 
resources necessary? Out of the two methods 
– reuse and recycle – which one would you 
suggest to practise and why? (AI 2014)

14. State the meaning of  “sustainable manage-
ment”. Reuse is better than recycling. How? 
 (Foreign 2012)

15. What are natural resources? State two factors 
that work against an equitable distribution of 
these resources. (Delhi 2009)

16. Suggest any four changes that you would like 
to be incorporated in the life-styles of students 
of your age to move towards a sustainable use 
of available resources. (AI 2009)

16.2 Forests and Wildlife
SA I (2 marks)

17. What is meant by wildlife? How is it important 
for us? (Delhi 2017)

18. Management of forest and wild life resources 
is a very challenging task. Why? Give any two 
reasons. (Delhi 2017)

19. Why must we conserve our forests? List two 
factors responsible for causing deforestation.
 (AI 2017)

20. State two advantages of conserving (i) forests, 
and (ii) wildlife. (AI 2017)

21. Explain giving example where active 
involvement of local people lead to e�cient 
management of forest. (Delhi 2016)

22. ‘‘What was Chipko Andolan’’? How did this 
Andolan ultimately bene�t the local people 
and the environment? (AI 2016)

PREVIOUS YEARS MCQSPrevious Years’ CBSE Board Questions

16.1 Why Do We Need to Manage 
Our Resources?

VSA (1 mark)

1. “We need to manage our resources.” List two 
reasons to justify this statement. (Delhi 2014)

2. List two items which can be easily recycled, 
but we generally throw them in the dust-bins.
 (AI 2014)

SA I (2 marks)

3. How do advantages of exploiting natural 
resources with short term gains in mind 
di�er from the advantages of managing our 
resources with a long-term perspective?

 (Delhi 2017, Foreign 2009)
4. Why is an equitable distribution of resources 

essential in a society? List two forces which 
are against such distribution.  (AI 2017)

5. “Reuse is better than recycling of materials”. 
Give reason to justify this statement.

 (Delhi 2016)
6. What is sustainable development? State its 

two main objectives. (Foreign 2016)
7. (a) Why do we need to manage our resources 

carefully?
 (b) Why management of natural resources 

requires a long term perspective?
 (Delhi 2015)
8. What is meant by ‘‘sustainable management’’? 

Why is reuse considered better than recycling?
 (Delhi 2015)
9. Everyone of us can do something to reduce 

our personal consumption of various natural 
resources. List four such activities based on 
3-R approach. (Delhi 2015)

10. Why is sustainable management of natural 
resources necessary? Out of the two-reuse 
and recycle-which, in your opinion is better 
to practise? Give reason. (AI 2015)
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23. Forests are ‘‘biodiversity hotspots’’. Justify this 
statement. (AI 2016)

24. List four stakeholders which may be helpful 
in the conservation of forests. (AI 2016)

25. List four causes of damage to forests.
 (Foreign 2016)
26. How did ‘Chipko Andolan’ ultimately bene�t 

the local people? Explain brie�y.
 (Foreign 2016)
27. List four measures that can be taken to 

conserve forests. (Delhi 2015)
28. Why are forests considered ‘‘biodiversity hot 

spots’’? List two ways in which an individual 
can contribute e�ectively to the management 
of forests and wildlife. 

(Delhi 2015, Foreign 2012)
29. What is biodiversity? What will happen if 

biodiversity of an area is not preserved? 
Mention one e�ect of it. (AI 2015)

30. What is meant by biodiversity? List two 
advantages of conserving forests and wildlife.
 (AI 2015, Delhi 2014)

31. List two problems that may arise by planting 
trees of single variety over vast tracts of forest.

 (Foreign 2015)
32. List two criteria of measuring the biodiversity 

of an area. (Foreign 2014)
33. Monoculture of a particular type of tree is no 

substitute for natural forests. List two reasons 
to justify this statement. (Delhi 2013)

34. What is ‘Chipko movement”? Why should we 
conserve forests? (AI 2009)

16.3 Water for All

VSA (1 mark)

35. Water is a valuable resource. List two ways 
that you would suggest every family member 
to save this resource. (Delhi 2014)

36. List two measures that you would suggest for 
the better management of water resources.

 (Delhi 2014)
37. What is watershed management system? List 

two bene�ts derived by the communities that 
participate in this system. (AI 2014)

38. List two advantages of building dams.
 (Foreign 2014)
39. List two causes of pollution of river Ganga.
 (Foreign 2014)

SA I (2 marks)

40. Explain two main advantages associated with 
water harvesting at the community level.

 (AI 2017)
41. List four advantages of properly managed 

watershed management. (Delhi 2016)
42. What is water harvesting? How can this 

technique help in the conservation of water?
 (AI 2016, AI 2014)
43. �e construction of large dams leads to 

social and environmental problems. List two 
problems of each category. (AI 2016)

44. List two advantages associated with water 
harvesting at the community level.

 (Delhi 2015)
45. List two main causes of the pollution of 

water of the river Ganga. State how pollution 
and contamination of the river water prove 
harmful for the health of the people of 
neighbouring areas. (AI 2015)

46. List four advantages of water stored in the 
ground as “ground water”. (Foreign 2015)

47. Building of big dams gives rise to some 
problems. List three main problems that may 
arise. Suggest a solution to any one of these 
problems. (Foreign 2015)

48. List four advantages of conserving water in 
the form of ground water. (Foreign 2015)

49. List four advantages of water stored in the 
ground. (Foreign 2014, Delhi 2012)

50. List and explain any two advantages associated 
with water harvesting at community level.
 (Delhi 2013)

51. List three problems which arise due to 
construction of big dams. Suggest a solution 
for these  problems. (AI 2012)

52. What is water harvesting? Mention any two 
water harvesting structures. (Delhi 2009)
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SA II (3 marks)

53. (a)  Water is an elixir of life, a very important 
natural resource. Your science teacher 
wants you to prepare a plan for a formative 
assessment activity. “How to save water, 
the vital natural resource?” Write any 
two ways that you will suggest to bring 
awareness in your neighbourhood on 
‘how to save water’.

 (b)  Name and explain any one way by which 
the underground water table does not go 
down further. (Delhi 2017)

16.4 Coal and Petroleum

SA I (2 marks)

54. “Burning of fossil fuels results in global 
warming”. Give reasons to justify this 
statement. (AI 2016)

55. List two products of combustion of fossil fuels 
other than carbon dioxide. What happens 
when combustion takes place in insu�cient 
air? Name a greenhouse gas. (Foreign 2014)

56. Burning of fossil fuels is a cause of global 
warming. Justify this statement. (Delhi 2012)

57. List the products of combustion of fossil 
fuels. What are their adverse e�ects on the 
environment? (AI 2012)

58. State any four personal choices you would 
like to make to reduce energy consumption 
without a�ecting the quality of life or work 
explaining how each one of them would help 
you to do so. (Foreign 2010)

SA II (3 marks)

59. While discussing about coal and petroleum 
a teacher told his students about PCRA’s 
(Petroleum Conservation Research Associa-
tion) guidelines to save the fossil fuels while 
driving vehicles. Deepa was going to her 
school with her mother who was driving car. 
At the tra�c signal, when the light was red, 
Deepa suggested her mother to switch o� the 
engine.

 A�er reading the above passage, answer the 
following questions :

 (a) Fossil fuels are natural resources, then 
why do we need to conserve them?

 (b) List any two ways of saving the fossil fuels.
 (c) State two values exhibited by Deepa.
 (Foreign 2016)
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1. We need to manage our natural resources 
because (i) the resources of the Earth are limited 
and (ii) the proper management of our resources 
ensures their equitable distribution.
2. Newspapers and tin cans are the two items 
that can be easily recycled.
3. �e advantages of exploiting resources 
with short term aim is to meet the immediate 
basic human needs. Short term exploitation of 
natural resources meets the current demand. 
It is bene�cial for the present generation only 
whereas management of resources with long term 
perspective is aimed to ful�l the needs of future 
generations. Long term use of resources can be 
achieved through their sustainable use.
4. Equitable distribution of natural resources is 
necessary so that all and not just a handful of rich 
and powerful people use them. Two forces against 
equitable distribution of resources are :
(i)  Industrialisation
(ii) Pro�t makers who want to make pro�t from 
these resources.
5.  Reuse is better than recycling because the 
process of reuse does not require any energy as in 
the case of recycling. �e reuse strategy comprises 
using things again and again. For example, used 
envelops can be used again to make notes.
6. Sustainable development can be de�ned 
as management of available resources and 
development of new techniques for use of natural 
resources to meet the changing basic human 
needs, at the same time preserving the resources 
for the need of future generations. �e two main 
objectives of sustainable development are:
(i)  To reduce the dependence on the conventional 
sources and adopt non-conventional sources of 
energy.
(ii) Evolving new technology and conserving 
natural resources.
7. (a) : �e resources of Earth are limited and 
their demand is increasing day by day with ever 
growing population. So, we have to avoid their 
wastage and should properly manage, conserve 
and replenish our natural resources.
(b) Management of natural resources requires 

a long term perspective so that they can last for 
generations to come and may not be merely 
exploited for short term gains.
8. Sustainable management means managing the 
use of natural resources in a way that they ful�ll the 
needs of present generation and are also conserved 
for future generations. 
Reuse is considered better than recycling because 
reusing products reduces the amount of waste and 
saves energy needed to recycle it. 
9. Activities which can reduce consumption of 
natural resources are as follows:
(i) If we take public transport instead of private 
transport to travel to our destinations then we can 
help reduce the use of fossil fuels.
(ii) Reusing the water used for washing vegetables, 
to water plants in the garden can help in saving 
water.
(iii) Repairing and reusing old mobiles, televisions, 
etc., help reduce consumption of natural resources.
(iv) Promoting the use of furniture made of metals, 
fabrics, etc., instead of wood can help reduce the 
cutting of trees for making such items.
10. Sustainable management of natural resources 
is necessary because :
(i) �e resources of the Earth are limited and 
because of the rapid increase in human population, 
the demand for resources is increasing day by day. 
Proper management can ensure that the natural 
resources are used judiciously so that they ful�l 
the needs of present generation and also last for 
the generations to come.
(ii) It also takes into consideration long-term 
perspective and prevents exploitation of natural 
resources for short-term gains.
�e process of ‘reuse’ is better than that of 
‘recycling’ because some energy is used to recycle 
old objects but no energy is required during reuse.
11. 3-Rs to save the environment are reduce, 
recycle and reuse. For sustainable use of resources, 
the three Rs can be practised in school in following 
ways :
Reduce : Switching o� unnecessary lights and fans 
when not in use, avoiding wastage of food, closing 
of over �owing taps. 

Detailed Solutions
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Recycle : Students should segregate the wastes 
generated in classroom and should discard them 
in separate dustbins for their proper disposal.
Reuse : Certain items can be reused like old books 
should not be thrown instead can be given to 
junior students for their use.
12. Two advantages of sustainable management of 
natural resources are : 
(i) It avoids wasteful use of natural resources and 
(ii) Bene�ts of the resources are conserved for 
present as well as future generations.
Of the two, reuse and recycle, reuse is better 
because reusing an item helps to conserve energy 
that may be required to recycle it.
13. Refer to answer 10.
14. Refer to answer 8.
15. Natural resources are the resources obtained 
from nature and are being exploited for meeting 
human requirements. Also refer to answer 4.
16. Refer to answer 11. 
17. Life in any form (plants or animals), which 
exists in its natural habitat is called wildlife. 
Wildlife is very important for us, as it provides 
ecological stability by maintaining the food chain. 
Wildlife is important to us in following ways: 
(i) Wildlife is a renewable source of large variety of 
commercial products like food, fur, lac, musk, leather, 
feather, ivory, timber, �bre, fodder, fuel, medicines, 
etc., which can be used from time to time.
(ii) Wildlife is considered as gene bank, which 
can be used for producing high yielding plants 
and animals through the process of selection and 
hybridisation.
(iii) �e wildlife can be used commercially to earn 
money through tourism (jungle safari, etc.) as it 
provides best means of sports and recreation.
18. Management of the forest and wildlife resources 
is considered as a challenging task as there are 
many stakeholders of forest. �ese stakeholders are 
directly or indirectly involved in forest and wildlife 
resources. �ese stakeholders are : 
(i) �e people who live in or around forests 
and are dependent on forest products for various 
aspects of their lives. 
(ii) �e industrialists who use various forest 
products and the wildlife enthusiasts who want to 
conserve the forest and wildlife. 

(iii) �e Forest Department of the Government 
which owns the land and controls the resources 
from forests.
Maintaining the interest of all the stakeholders is a 
challenging task as
(i) Due to industrialisation and urbanisation 
forest resources are depleting.
(ii) �ere are pro�t makers who want to make 
money from this resource. 
19. We must conserve our forests as they are useful 
resources. Forests are useful to us in many ways: 
(i) �ey provide living places (natural habitats), 
shelter, protection and food to our wildlife. 
(ii)    �ey provide timber for making furniture, 
houses, boats and other useful things of daily use. 
(iii) �ey provide raw materials for paper, rayon 
and many other industries. (iv) �ey are the 
rich source of many other things like honey, lac, 
medicines, dyes, katha, sandalwood, spices etc. (v) 
�ey help in maintaining a balance of gases like 
CO2 and O2 in the atmosphere, etc.
Two main reasons for deforestation are as follows:
(i) Indiscriminate felling of trees for the purpose 
of timber, fuel and industrial demand of wood, 
building dams, etc.
(ii) Over-grazing by a large livestock population.
20. Two advantages of conserving forests and 
wildlife are :
(i) Forests
(a) Forests provide us a number of valuable goods 
i.e., wood, spices, rubber, etc.
(b) Forests help to reduce atmospheric 
pollution. �ey absorb CO2, collect suspended 
particles and reduce noise.
(ii) Wildlife
(a) Wildlife helps to maintain ecological balance 
of nature.
(b) Wild animals are a source of valuable 
products like ivory, honey, musk, etc. 
21. Active participation of public and their 
support must be generated in order to conserve our 
forests and wildlife to achieve the real goal of eco-
development. An example of public participation 
in conservation of forest and wildlife is the case 
of the Bishnoi Community in Rajasthan. In 1731, 
Amrita Devi Bishnoi sacri�ced her life along with 
363 others for the protection of ‘Khejri’ trees in 
Khejrali village near Jodhpur in Rajasthan.
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22. �e Chipko Andolan (tree hugging movement) 
is an example of the contribution of common 
people towards the conservation of forests. �e 
Chipko Andolan originated from an incidence 
in a remote village of Garhwal, high up in the 
Himalayas in the early 1970s. A logging contractor 
had been allowed to cut down trees in a forest 
close to a village. �e people of the village did not 
want this forest to be cleared because it would 
spoil their healthy environment. One day, when 
the men folk of the village were out for work, the 
contractor’s workers came in the forest to cut down 
the trees. In the absence of men, the women of 
the village reached the forest quickly and clasped 
the tree trunks with their arms, preventing the 
workers from cutting them down. �e forest trees 
were thus saved. �e Chipko movement quickly 
spread across all the communities and helped in 
the conservation of forests thereby contributing 
to the service of mankind. Both local people and 
environment were bene�tted due to conservation 
of food, fooder, fuel �bre and fertiliser trees.
23. Forests are reservoirs of diversity. �ey contain 
di�erent species of plants, animals and all sorts of 
living organisms. Forests are also under severe 
threat due to habitat loss, climate change and 
extensive species loss. Hence, they are considered 
as biodiversity hotspots.
24. Major stakeholders of forest resources are:
(i) Local people
(ii) �e Forest department of the Government
(iii) �e Industrialists 
(iv) �e nature and wildlife enthusiasts
25. Four causes of damage to forests are:
(i) Increasing human population necessitates the 
expansion of human habilitation which requires 
clearing of forests to make more land available for 
residential purposes.
(ii) Rapid industrialisation also mandates setting 
up of new factories. Land for factory set up is also 
made available by clearing forests.
(iii) Ever increasing human population increases 
the demand of fresh supply of wooden furniture 
and other items for which trees are cut.
(iv) Forest �res resulting from mishandling of 
in�ammable objects, le� unattended camp�re, 
negligently discarded cigarettes etc., by humans 
causes damage to forests on a large scale.
26. Refer to answer 22.

27. Measures to conserve forests are :
(i) A�orestation - Plantation of trees to meet basic 
needs.
(ii) Instead of cutting trees for fuel wood we should 
use alternative sources of energy such as biogas.
(iii) By adopting agro and urban forestry methods.
(iv) By limiting human interference such as 
settlement, cropping, recreation, etc. 
28. Refer to answer 23. 
Two ways in which individuals can contribute 
e�ectively to the management of forests and 
wildlife are:
(i) By protecting the natural habitats of wild 
animals by identi�cation, breeding, nursing 
habitats of each species. 
(ii) By planting trees and by maintaining the 
wildlife protected areas.
29. Biodiversity refers to the variety and variability 
of living organisms on Earth or in a particular 
habitat. Biodiversity forms the foundation of the 
vast array of ecosystem services (pollination, food, 
timber, spices, etc.) that critically contribute to 
human well being. Biodiversity boosts ecosystem 
productivity where each species, no matter how 
small, has an important role to play. Hence, 
biodiversity is required for maintaining ecological 
balance. Loss of biodiversity will disturb ecological 
balance and create an ecological imbalance. 
Moreover it will deprive humans of some 
important ecological services. 
30. Refer to answers 29 and 20.
31. Two major problems that may arise by planting 
trees of single variety over a vast tract of forest are 
(i) Loss of biodiversity 
(ii) Varied need of the local people will not be 
ful�lled.
32. �e basic criteria of measuring the biodiversity 
of an area are:
(i) �e presence of varied number of organisms 
and the type of ecosystem present in the area.
(ii) Indicator organisms are also a measure of 
biodiversity.
33. Monoculture of few plants is useful for few 
industries. It is a source of earning for the forest 
department only but leads to loss of biodiversity 
and also varied needs of villagers and local people 
cannot be met. Hence, it cannot be a substitute of 
natural forest.
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34. Chipko movement was started by women to 
stop the felling of forest trees of their area. �ese 
women literally clasped the tree trunks to prevent 
the workers of the contractor to cut the trees. It was 
started in early 1970s in village Reni in Garhwal 
district of Uttarakhand. 
Forests are important renewable natural resources 
dominated mainly by trees. �ey are essential for 
ecological balance of all ecosystems. �ey maintain 
biological diversity, regulate water cycle, prevent 
soil erosion and �oods, recharge water table, etc. 
We obtain many useful products like wood, food, 
drugs etc., from forests. �us, conservation of 
forests is utmost important.
35. Water is a valuable resource and to save this 
resource two suggestive methods are :
(i) Preventing wastage of water, in household by 
turning o� tap when not in use while brushing, 
shaving, etc., and in public places.
(ii) Promoting reusing water like water, used for 
washing vegetables can be reused for watering 
garden plants.
36. Refer to answer 35.
37. Watershed management emphasises scienti�c 
soil and water conservation in order to increase the 
biomass production. �e aim is to develop primary 
resources of land and water so that they can be 
used to produce secondary resources of plants and 
animals without causing the ecological imbalance. 
Bene�ts derived from watershed management are:
(i) It identi�es degraded area of land and 
emphasises the need of the improvement of quality 
and quantity of clean water to the local community 
and thus ensures their participation.
(ii) Construction of a series of long trenches and 
mounds to hold rain water and allow it to percolate 
into the ground, thus increasing the ground water.
38. Two advantages of building dams are :
(i)  It helps in irrigation.
(ii)  It helps to generate electricity.
39. �e two causes of pollution of river Ganga are :
(i) Increasing human activities like bathing, 
washing clothes, bathing of animals,  in river water.
(ii) Dumping of industrial wastes and ashes of 
corpses which are cremated in the water of river 
Ganga.
40. Two advantages of water harvesting at 
community level are:

(i) Water can be used for irrigation
(ii) Water can be used to recharge wells and to 
raise the water table.
41. Four advantages of properly managed 
watershed management are :
(i)  It increases the crop production. 
(ii) It increases the income of the watershed 
community. 
(iii) It reduces the menace of drought and �oods. 
(iv) It enhances the life of downstream dams and 
reservoirs.
42. Water harvesting is the technique used to 
capture and store rainwater for future use by making 
special water harvesting structures. Properly stored 
rainwater can be used for human consumption, 
irrigation and can be used to raise the water table. 
Hence, it helps in the conservation of water.
43. Social and environmental problems that arise 
due to building of dams are: 
(a) Social problems :
(i) People residing in the area where dam is being 
built are rendered homeless.
(ii) Unequal distribution of water is another social 
problem.
(b) Environmental problems :
(i) Deforestation   (ii)  Loss of biodiversity
44. Refer to answer 40.
45. Two main causes of pollution of water of river 
Ganga are:
(i) Human activities like bathing, washing clothes 
and cleaning of animals in the river water makes 
the water dirty.
(ii) Dumping of materials used in religious rituals 
like objects of worship (idols, sticks, �owers, 
sweets, plates made of banana leaves, etc.) as well 
as dumping ashes generated a�er cremation of 
dead bodies also pollutes river water. 
Such contaminated and polluted river water poses 
various health hazards to the people living nearby. 
It contains various pathogenic microbes that cause 
diseases like typhoid, cholera, jaundice, etc., in the 
people who consume it. Bathing in such water can 
cause various skin diseases in humans.
46. Four advantages of conserving water in the 
form of ground water are : 
(i) It does not evaporate hence can be used for 
longer time.
(ii) It provides moisture for vegetation over a large 
area.
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(iii) It remains protected from contamination and 
hence is �t for human consumption.
(iv) Ground water does not become a breeding site 
for mosquitoes.
47. �e three problems which arise due to 
construction of big dams are :
(i) Social problems : Building of dams cause 
displacement of large number of local people 
without su�cient compensation and rehabilitation.
(ii) Economic problems : Large amount of money 
is used for construction of dams.
(iii) Environmental problems : Construction of 
dams leads to enormous deforestation and loss of 
biodiversity.
A proper compensation must be given to the local 
people who are rendered homeless due to building 
of the dam.
48. Refer to answer 46.
49. Refer to answer 46.
50. Refer to answer 40.
51. Refer to answer 47.
52. Rainwater harvesting is the technique used 
to capture and store rain water for future use by 
making special water harvesting structures. Kulhs 
and Khadins are two ancient water harvesting 
structures which are still in use today. 
53. (a) Water is an important vital natural 
resource. Fresh water constitutes only a small 
proportion of total quantity of water present on 
Earth. However, proper management can lead to 
conservation of this important renewable resource. 
It can be preserved by the following ways : 
(i) Taps must be closed a�er use.
(ii) Water used for washing clothes, etc., can be 
reused to wash car and for other purposes.
(iii) Water discarded from RO puri�er can be used 
to wash vegetables.
(b) By use of water harvesting technique, 
underground water can be recharged. It includes 
digging small pits and lakes, building small 
earthen dams, constructing sand and limestone 
reservoirs and setting up roof top water collecting 
units. �e water from trenches and pits seeps into 
deeper layer recharging ground water levels.
54. Burning of fossil fuels releases gases like 
carbon dioxide, carbon monoxide, oxides of 

nitrogen and sulphur. Of these gases, carbon 
dioxide is a greenhouse gas, because it traps Sun’s 
heat and keeps Earth warm and hospitable. Excess 
of this gas results in enhanced greenhouse e�ect 
causing increase in mean annual temperature of 
Earth (global warming).
55. Two products of combustion of fossil fuels 
other than carbon dioxide are sulphur dioxide and 
nitrogen oxides. In insu�cient air, combustion 
of fossil fuel produces carbon monoxide. Carbon 
dioxide is a greenhouse gas.
56. Refer to answer 54.
57. �e products of combustion of fossil fuels 
are carbon dioxide, sulphur dioxide and nitrogen 
oxides. Following are their adverse e�ects on the 
environment :
(i) Sulphur dioxide and nitrogen oxides combine 
with rain water and make it acidic. It falls on Earth 
as acid rain and damages trees, plants, buildings 
and metal structures.
(ii) Carbon dioxide is a greenhouse gas. Increase 
in amount of carbon dioxide in atmosphere causes 
enhanced greenhouse e�ect that leads to global 
warming.
58. �e personal choices that we would like to 
make to reduce energy consumption include :
(i) Avoiding wastage of non-renewable sources by 
using most e�cient fuels in a judicious manner.
(ii) Changes in lifestyle to avoid wastage of 
energy because energy saved is energy produced.
(iii) Use of alternative and renewable resources of 
energy like solar energy, wind energy, tidal energy, 
etc., for our energy requirements instead of fossil 
fuels.
(iv) Using most e�cient heating devices for 
burning fuels.
59. (a) Fossil fuels are natural non-renewable 
sources of energy. �ey cannot be replenished with 
time. Hence, we need to conserve them as their 
supply is limited.
(b) Two ways of saving fossil fuels are:
(i) Judicious and e�cient management of non-
renewable sources of energy.
(ii) Development of alternative and renewable 
resources of energy.
(c) Two values exhibited by Deepa are awareness 
and concern for nature and the society.
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1. Ritik, a class 10th student observed various 
activities during white washing at his home. 
Painter mixed few kilograms of quick lime 
into water, taken in a bucket. While doing 
this, he took few safety measures. Ritik was 
also studying the compositions of di�erent 
paints and searching the harmful e�ects 
of certain elements and compounds used 
in paints on the internet. Now, answer the 
following questions :
(i) Why painter had taken precautions while 

dissolving quick lime into water? What 
type of reaction it is?

(ii) What is the use of quick lime in white 
washing?

(iii) What values are shown by Ritik?
2. Geetika told some facts to her friend Ajeet 

regarding chemical reactions taking place in 
their surroundings like rusting of bicycle kept 
outside in rainy season and in human body 
like respiration, digestion, etc. She also asked 
Ajeet to observe few more changes taking 
place around him and to classify them into 
di�erent types of changes.

 Now, answer the following questions :
(i) Write the reactions involved during 

respiration and digestion in our body 
and identify the type of reactions.

(ii) Rusting of iron is a redox reaction. 
Explain and also write the chemical 
equation involved.

(iii) What are the values that Geetika showed?
3. Geeta tells Kavita that common salt, washing 

soda and baking soda are generally used in 
our everyday life. Also, common salt is an 
essential ingredient of our diet while washing 
soda is used in laundry for cleaning purposes. 
She also says that baking soda is an ingredient 
of baking powder used in making cakes, 
breads etc.

 Now, answer the following questions :
(i) Doctors suggest some patients not to use 

excess quantity of common salt. Why?
(ii) What will happen if Kavita uses baking 

soda in place of baking powder while 
making cake?

(iii) What values does Geeta show?
4. One day, Mohan took his aunt to hospital, 

who was su�ering from stomach pain. He 
consulted with his family doctor and wanted 
to know the exact reason for her pain, that 
was due to a stone in kidney. To cure it doctor 
advised some medication.

 Now, answer the following questions :
(i) What is the reason for the formation of 

stone in the kidney?
(ii) What values does Mohan show?

5. One day, Rashmi visited a concrete factory 
with his father to make a project. Her father, 
a civil engineer told her that concrete has 
been widely used as a building material. It 
is reinforced by steel rods which makes it 
hard and strong. He also told that some old 
concrete buildings having lots of cracks.

 Now, answer the following questions :
(i) What is the reason for cracking of old 

buildings?
(ii) How can we protect these buildings?
(iii) What were the values shown by Rashmi’s 

father?
6. Anamika, a class monitor answered the 

questions about aluminium, asked by her 
teacher. She said aluminium is one of the 
most widely used metals. It is used in making 
automobile parts, electrical wires, toys, doors 
and windows etc as well as for welding broken 
parts of iron machinery.

 Now, answer the following questions :
(i) Oxygen present in the air attacks iron as 

well as aluminium. Why aluminium is 
considered better than iron for a number 
of purposes?

(ii) What values are displayed by Anamika?

Value Based Questions
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7. �e labourers of Vikas colony, Uttrakhand used 
to drink cheaper alcohol from unauthorised 
sources. One day, a few labourers complained 
of drowsiness, pain and blurred vision a�er 
consuming the liquor. �eir family members 
took them to the hospital for the treatment. 
One of them died and few of them lost their 
eye sight. Avinash, a student of science told 
them, this alcohol contained some methanol 
and he decided to spread awareness against 
alcohol consumption.

 Now, answer the following questions :
(i) How does drinking of cheap alcohol 

cause problems?
(ii) Write the formula of methyl alcohol.
(iii) What were the values shown by Avinash?

8. Naman went for a supper with his family to 
the Taj Restaurant. He asked his parents to sit 
in non-smoking area, but his father who is a 
chain smoker wanted to sit in smoking zone, 
so, they sat in smoking zone. A�er half an 
hour his mother felt restless.

 Now, answer the following questions :
(i) Why his mother felt restless?
(ii) What were the values shown by Naman?

9. Rohan’s brother, a science student taught 
Rohan and told, how an element radium 
was discovered. Madame Curie discovered 
radium and was successful in isolating  
0.2 g of the element from the mineral pitch 
blende. For this, she was awarded by the Nobel 
prize. �e discovery of radium opened a new 
�eld of radioactivity and therea�er many 
new radioactive elements have been isolated 
either from natural sources or arti�cially.  
Radio active materials are extensively being 
used for power generation and in the diagnosis 
and treatment of many fatal diseases.

 Now, answer the following questions :
(i) Name the group and period of the 

periodic table in which radium lies.
(ii) Name two radioactive materials which 

have been used for treatment of cancer.
(iii) What were the values shown by Rohan’s 

brother?

10. Ramesh taught his sister on the topic of inert 
gases. He said that the inert gases or the 
noble gases form group-18 of the long form 
of periodic table. Helium is the �rst member 
which has very low boiling point and is lighter 
than air. It is chemically inert and does not 
form any compound. It has some applications 
in daily life.

 Now, answer the following questions :
(i) Give the names and symbols of the 

elements of group-18.  Why are they 
called noble gases?

(ii) What were the values shown by Ramesh?
11. Last Sunday I went to the park and I saw some 

children playing there. While playing one of 
the child fell down and got severe head injury. 
He was bleeding very badly. His friends 
started crying and then the guard came. He 
took the child to the nearby hospital, where 
he was given blood.
 (a)  What values were shown by the guard?
 (b)  What part of the blood plays a role in 

preventing excessive bleeding?
 (c)  Which enzyme helps in coagulation of 

blood?
12. Nikita irons her clothes daily before going to 

o�ce. One morning, she forgot to keep the 
hot iron in proper place a�er ironing and 
went to o�ce. A�er 5 minutes, her maid 
came along with her 2 years old daughter. 
Maid’s daughter accidently touched the hot 
iron and her hand got burnt. Nikita’s mother-
in-law was around and applied some ice on 
her hand as a �rst aid.
 (a)  What values were shown by Nikita’s 

mother-in-law?
 (b)  How does our body react when we touch 

a hot object?
 (c)  What treatment should be given to the 

burnt area a�er the �rst aid?
13. Rohan is in 7th standard. He is very short in height 

as compared to his classmates. �ey always tease 
him because of his short height. One day when 
they were teasing him, their science teacher 
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noticed and scolded his classmates for doing so. 
She explained them that it is not Rohan’s mistake 
rather it is hormonal condition.
 (a)  What kind of value was shown by the 

teacher?
 (b)  Name the hormone which controls the 

height character.
 (c)  Name the disease which occurs due to 

de�ciency and excess of this hormone.
14. Nitin used to be an excellent football player 

but from last few months, there is a dip in 
his performance. He also feels very tired. 
Noticing his condition, his coach asked 
him to get his blood test done. His blood 
examination results revealed that he is 
HIV positive. Learning this, Nitin got very 
depressed. His coach counselled him how to 
handle the situation positively.
 (a) What values were shown by the coach?
 (b)  What could be the reason for Nitin’s 

blood test to be HIV positive?
 (c)  What should society do for AIDS a�ected 

people?
15. Neha is pregnant for last four months and 

she visits her doctor for regular check up. 
During her last visit, the doctor asked her to 
get an ultrasound done for which she went 
to a radiologist. Neha and her husband were 
too inquisitive about the sex of their child, 
hence, asked the radiologist whether the baby 
is a boy or a girl, but the radiologist denied to 
reveal the sex of baby.
 (a)  Do you think the radiologist’s reply to the 

couple was right?
 (b)  What value was shown by the radiologist?
 (c)  What should government do to dis-

courage sex determination?
16. Kishan’s father is a farmer. From the last two 

years, his father is not getting good crop 
production from his �eld. He discussed this 
issue with Kishan. Kishan told him that the 
�eld soil might need nutrient replenishment. 
He suggested his father to add manure to the 
�eld. Due to addition of manure this year 
crop production  has increased.

 (a) What values were shown by Kishan?
 (b) What kinds of material are used to 

prepare manure?
 (c) How manure is formed from waste?

17. Siddharth lives in New Delhi. His brother 
and parents use air conditioner all the time 
in summers. Siddharth told them not to 
use air conditioners, continuously as they 
release chemicals which are harmful for our 
environment as well as to the human body.
(a) What values was shown by Siddharth?
(b) Which chemical is used in air 

conditioners that is harmful?
(c) How the use of air conditioners a�ects 

our environment?
18. In a village, people used to dump their wastes 

in park area due to which it became very 
dirty. �en school children organised a camp 
near the park to create awareness among 
the people about cleanliness. �ey told 
people that they should throw the garbage in 
dustbins. �ey also emphasised village people 
to keep blue and green coloured dustbins in 
public areas and discard organic waste in 
green dustbins and non-biodegradable wastes 
like plasticwares in blue dustbins.
 (a) What values were shown by school 

children?
 (b) How can you, as an individual contribute 

in protecting our environment?
 (c) List the initiatives taken by government to 

help in keeping our environment clean.
19. Last Monday Rahul got up 7’O clock in the 

morning although his school bus arrives at 
7.30 daily. He was in a hurry for getting ready 
for the school. He �nished his breakfast by 
gulping the food, without properly chewing 
it. In the school, he had stomach ache. �en 
he was taken to school doctor and was given 
medicines.
(a) In your opinion, was eating breakfast in 

hurry the right decision?
(b) What could be the reason for Rahul’s 

stomach ache?
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(c) What other things should be kept in 
mind while eating food for avoiding 
stomach ache?

20. In o�ces, there are many people who come 
from the same place but use their personal 
vehicles. Also, there are few people who come 
to o�ces by public transport and pool system.
(a) In your opinion, which is an environment 

friendly approach?
(b) Why people prefer personal transport for 

commuting?
(c) List di�erent methods of pool and public 

transport for going to o�ce.
21. Suresh went to see a science exhibition 

along with his elder brother Mukesh. Suresh 
and Mukesh entered in a semi-dark room 
in which mirrors were �tted on the walls. 
Suresh saw his images which were distorted 
one. In one image Suresh found himself to 
be to much of dwarf size and thinner but in 
other image he found himself to be too bulky 
and so on. Suresh started crying. His brother 
Mukesh took him in front of a plane mirror 
�tted on the wall, Suresh saw his image in the 
plane mirror and observed his actual image. 
Later on Mukesh explained the mechanism of 
mirrors being put on the walls of semi-dark 
room.

 Answer the following questions :
(i) Which mirror forms an enlarged and 

erect image of a person ? Can the mirror 
form an inverted image too ? If yes, under 
what condition ?

(ii) Which mirror forms a diminished image 
of person ? Can the mirror form an 
inverted image too ?

(iii) What quality was exhibited by Mukesh?
22. While boating with parents, a child saw a 

beautiful �sh in the lake. He tried to catch it, 
thinking that it is very close to the boat. His 
parents told him that the �shes are deep in 
water and he should not try to catch them. 
But he did not listen to them and the situation 
became worse when he fell in the lake instead 
of catching it.

 Answer the following based on the situation 
given above.
(i) Why did the �sh appear close to the boat 

when in actual it was deep in water?
(ii) What values are neglected by the child?

23. ‘Sania and Shreya’ are best friends and study 
in grade 4. Recently, Sania has been facing 
di�culty in reading the black-board text from 
the last desk. Shreya is little uncomfortable 
and wonders why Sania complains sitting on 
the last desk. On observation she found that 
Sania o�en carries junk food in her lunch. 
Shreya has started sharing her lunch - full of 
green vegetables and fruits with her. Sania 
is now better and has also started taking a 
‘balanced diet’.

 Answer the following questions based on the 
above situation:
(i) Name the eye defect Sania is su�ering 

from? What are the two possible reasons 
related to her eye defect?

(ii) What value is displayed by Shreya and 
Sania?

(iii) How can this value be promoted? Suggest 
one activity.

24. During summer vacation Sunil’s parents 
planned a visit to Haridwar by their own car. 
During the journey from Delhi to Haridwar, 
Sunil sat on the front seat and his father was 
driving the car. Sunil observed that the road 
ahead on the highway appears to be wet but 
when the car reached the spot, road is found to 
be dry. He was perplexed by this observation. 
He asked his father. His father advised Sunil 
not to disturb him during driving. In the 
evening when they were settled in a hotel 
at Haridwar, Sunil’s father told him that the 
illusion observed by Sunil was on account of 
atmospheric refraction.
(i) What is atmospheric refraction?
(ii) Name any two phenomena based on 

atmospheric refraction.
(iii) What characteristic was shown by Sunil 

during his Journey?
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(iv) What advice was given by Sunil’s father 
to him and why?

25. Mr. Sharma called an electrician to do wiring 
in his newly constructed house. Electrician 
while doing wiring told Mr. Sharma that 
if he would connect the household circuit 
directly through the mains, but not through 
the meter except two 80 W fan and three  
40 W tubelight, the overall electricity bill 
would be reduced drastically. Mr. Sharma’s 
father hearing this told him that he didn’t 
want to steal electricity.
(i) In which combination household wiring 

is done ?
(ii) How much would be the electricity 

bill for the month of July in which 
the given four 40 W tubelights and 
three 80 W fans are used for 10 hours 
daily and cost per unit of electricity is 
` 5.00 ?

(iii) What were the qualities displayed by  
Mr. Sharma’s father ?

26. Mr. Ram got frustrated by frequent power 
cuts. So he purchased a new generator. He 
kept that at 500 m away from his mains and 
connected it to the mains with high resistive 
conducting material wire. A�er few hours 
a power cut happened again. He switched 
on the generator but required voltage could 
not be obtained from the mains. In the mean 
time, one of his friends Mr. Shyam, visited his 

house. On seeing it, he advised him to change 
the wire to that of low resistive conductive 
materials wire. A�er changing the wire, as 
per advice, the required necessary voltage 
was obtained.
(i) Why the required voltage could not be 

obtained with high resistive material 
wire ?

(ii) Name some low resistive conducting 
materials which Mr. Shyam would have 
suggested.

(iii) What qualities do you �nd in Mr. Shyam?
27. Rahul once went to a construction site along 

with his father. �ere he saw large cranes 
li�ing heavy iron loads. A�er sometimes, 
he noticed that all the cranes were li�ing a 
bunch of iron rods and unloading it to other 
places. He was surprised and then enquired 
the crane man about it. �e crane man then 
explained the use of electricity in li�ing the 
load.
(i) According to you, which e�ect of 

electricity is used in cranes ?
(ii) How electromagnet is formed  ?
(iii) Which qualities were shown by the crane 

man?
28. A novice electrician designed the following 

circuit for the electric wiring in a certain 
household. His senior, however, told him to 
make �ve important changes/corrections in 
this circuit.
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(i) Identify �ve faults in the above circuit.
(ii) Suggest and write the �ve corrections 

needed, in brief, that you think the senior 
electrician must have suggested to this 
novice.

(iii) What qualitites were shown by his senior?
29. Manoj was preparing for a debate on ‘Nuclear 

power - a boon or a curse’. He went through 
a number of articles and learnt the following 
points. In modern times, when a nation is 
experiencing depletion of fossil fuels, nuclear 
�ssion power plants increase the supply of 
energy which contribute to the economic 
productivity. One gram of uranium contains 
as much energy as three million grams of coal. 
Manoj at the same time learnt the ill e�ects 
of a nuclear power plant. He concluded that 
nuclear �ssion power plants should be used 
as temporary means with all precautions 
necessary and Research and development for 
nuclear fusion power plant should gain pace 
so that it may replace nuclear �ssion power 
plants in the coming years.

(i) What values have been displayed by 
Manoj?

(ii) What is nuclear �ssion? Does CO2 release 
in nuclear power plants?

(iii) What is nuclear fusion? How is it superior 
to nuclear �ssion?

30. On returning home, Neha, a IXth std. 
student noticed that her 6 years old brother 
Naresh was watching T.V. in the a�ernoon 
with all the lights and fans ‘on’. She noticed 
that the windows were closed and curtains 
were drawn, which made the room dark, 
so, Naresh had put on the lights. She calmly 
opened the windows, drew the curtain aside, 
which illuminated and aerated the room. 
�en she made Naresh to put the lights  
o� and made him understand the reason 
behind her action. (Assume that they are 
getting electric supply from �ermal Power 
Plant)
(i) List the two values exhibited by Neha.
(ii) Explain how she tried to give same values 

to her brother.
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Detailed Solutions

1. (i) Calcium oxide reacts vigorously with 
water to produce slaked lime, Ca(OH)2 and 
releasing a large amount of heat.

CaO H O Ca(OH) Heat( )
(Quick lime)

2
(Slaked lime)

s +  → +( ) ( )l aq2

As the reaction is highly exothermic, the painter 
used safety measures. It is a combination reaction.
(ii) A solution of slaked lime produced, is used 
for white washing walls. Calcium hydroxide  
reacts slowly with the carbon dioxide in air to form 
a thin layer of calcium carbonate on the walls. 
Calcium carbonate is formed a�er two to three 
days of white washing and gives a shiny �nish to 
the walls.
Ca(OH)  + CO CaCO

Calcium 
hydroxide

Calcium
Car

2 2 3( ) ( ) ( )aq g s →

bbonate

2H O+ ( )l

(iii) Ritik showed self awareness, curiosity and 
concern about the health hazards caused by the 
various harmful chemicals used in paints.
2. (i) During digestion, starch present in food 
is broken down into a simple carbohydrate called 
glucose. �us, it is a decomposition reaction.

Starch GlucoseAmylase

C H O6 12 6

 →
( )

n  

�is glucose combines with oxygen in the cells of 
our body and provides energy and the reaction is 
called respiration.

C H O + 6O  6CO + 6H O + energy6 12 6
Glucose

2 2 2 →

Respiration is highly exothermic reaction as a large 
amount of energy is released during this process.
(ii) During rusting of iron, following reaction 
takes place.

4Fe + 3O + 2 H O 2Fe O . H
Iron

2
Oxygen

2
Water

2 3 2
Hydrated 

iron (I

x x → O

III) oxide rust( )
It is a redox reaction as Fe0 is getting oxidised to 
Fe3+ (loss of electrons) and O2

0 is getting reduced 
to O2– (gain of electrons).
(iii) Knowledge, self awareness and encourage 
others to explore.
3. (i) Common salt i.e., sodium chloride causes 
high blood pressure, so doctors advise to take less 
quantity of it.

(ii) If Kavita uses baking soda (NaHCO3) in 
place of baking powder (mixture of NaHCO3 and 
tartaric acid or citric acid), the cake will become 
�u�y but it will be bitter in taste as Na2CO3 formed 
by decomposition of NaHCO3 is not neutralised.

2NaHCO3 ∆ → Na2CO3 + H2O    +   CO2
(makes cake �u�y)

Instead, baking powder should be used to make 
cakes in which the edible acid present, neutralises 
the Na2CO3 formed.
(iii) Self-awareness and sharing knowledge among 
friends are the values shown by Geeta.
4. (i) When calcium containing vegetables e.g., 
spinach, tomatoes are eaten, calcium ion reacts 
with oxalic acid generated in stomach to form 
crystals of calcium oxalate which is known as 
stone.

        (Crystal)
(ii) Caring nature and self awareness are the 
values shown by Mohan.
5. (i) �e cracking of the old buildings may be 
due to the rusting inside the concrete.
(ii) �ese buildings can be protected by applying 
paint, galvanising, electroplating and alloying 
methods.
(iii) Rashmi’s father has shown his knowledge, 
intellectuality, awareness for the danger caused by 
weak buildings.
6. (i) Oxygen and moisture present in the 
atmosphere attacks the surface of iron and forms 
rust which does not stick to the surface. It peels 
o� easily, exposing the fresh surface of iron, for 
rusting. Whereas, aluminium forms an oxide layer 
on its surface by the attack of oxygen which is 
impervious and protects the surface from further 
attack.
(ii) deep knowledge in subject, con�dence to give 
answers are the main values shown by her.
7. (i) �e cheap alcohol contains methanol, 
which is highly toxic and even its small 
consumption causes poisoning leading to 
blindness and even death. It is easily oxidised to 
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formaldehyde and then to formic acid in the liver. 
It a�ects optic nerves causing blindness. It causes 
mental confusion, drowsiness, unconsciousness 
and or even death.
(ii) Methyl alcohol: CH3OH
(iii) Knowledge, kindness and sympathy towards 
the poor people were the values displayed by him.
8. When we are in the place where people 
are smoking, we will breathe in their smoke, 
whether we want or not. �is is called passive 
smoking and causes the same harmful e�ects as 
deliberate smoking. �is inhaling of smoke causes 
su�ocation, breathing problems long term cancer, 
heart diseases and lung diseases, etc. �at’s why his 
mother felt restless.
(ii) Alertness, knowledge, caring were the values 
shown by Naman.
9. (i) Group-2, period 7. It is the last element of 
the alkaline earth metal family.
(ii) 88Ra226 and 27Co60 are widely used for 
treatment of cancer.
(iii) Knowledge of science and teaching capability 
were the values shown by Rohan’s brother.
10. (i) �e six elements, i.e., helium (He), neon 
(Ne), argon (Ar), krypton (Kr), xenon (Xe) and 
radon (Rn) constitute group-18 of the periodic 
table. �ese are called noble gases as they do not 
react with any element.
(ii) Knowledge and teaching capability were the 
values shown by Ramesh.
11. (a) �e values shown by the guard are 
truthfulness to duty, humanity, care and  
responsibility.
(b) Blood platelets play an important role in 
preventing excessive bleeding.
(c) At the site of injury, blood platelets release an 
enzyme, thromboplastin that causes coagulation 
of blood to prevent excessive bleeding.
12. (a) Nikita’s mother-in-law had shown the 
values of humanity and adequate knowledge.
(b) If we accidently touch a hot object with our 
hand, we immediately remove the hand from the 
hot object due to re�ex action.
(c) A�er providing the �rst aid the patient should 
be immediately taken to a doctor who would give 
further treatment depending upon the degree of 
burn and intensity of injury caused.

13. (a) �e teacher had shown the value of sense 
of responsibility, adequate knowledge on a subject 
and capability to use it when required.
(b) Growth hormone is the hormone secreted by 
pituitary gland which controls height.
(c) Growth hormone regulates growth and 
development of the body. When there is a de�ciency 
of this hormone, it leads to dwar�sm. When there is 
an excess of this hormone, it leads to gigantism.
14. (a) �e values shown by the coach are 
responsibility, truthful behaviour towards duty 
and humanity.
(b) �e reason for Nitin to be HIV positive could 
be the blood transfusion, sexual intercourse with 
infected individual, use of contaminated needles, 
syringes and razors.
(c) AIDS is a deadly disease with no cure. We 
should treat AIDS a�ected people with love and 
compassion. We should give a�ection, care to 
them and strengthen them to deal with this disease 
and conditions arising due to it. Although there is 
no cure for AIDS, use of certain drugs can prolong 
the life of AIDS patients. NACO (National AIDS 
Control Organisation) and other NGOs (Non 
Governmental Organisations) are helping to 
educate people about AIDS.
15. (a) �e radiologist’s reply to couple was right 
as it is illegal to reveal the sex of a child before birth.
(b) �e values shown by radiologist are 
truthfulness to duty and law and responsibility 
towards society and country.
(c) Government should ban sex determination. 
�ere should be strict punishment for sex 
determination. �ere should be awareness among 
people about the equality of sex. Equal rights should 
be given to both boys and girls. In our society, more 
importance is given to the birth of boy and female 
fetuses are aborted most of the time. �ere should be 
a strict ban on female feticide and girl child should be 
encouraged for education, work and equal right.
16.  (a) �e values shown by Kishan are adequate 
knowledge about farming and ability to apply the 
knowledge.
(b) For the preparation of manure, biodegradable 
waste materials, i.e., waste generated in the house, 
such as fruit peels, vegetable wastes, tea leaves, 
waste paper, etc., are used.
(c) Manure is formed from organic waste materials 
by the action of decomposer bacteria and other 
saprophytes.
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17. (a) Siddharth has shown the value of concern  
and care for the environment.
(b) Chloro�uorocarbons (CFCs) are the chemicals 
that are widely used in air conditioners as coolants. 
�ese are extremely harmful for the environment.
(c) Chloro�uorocarbons released into the air react 
with ozone present in the ozone layer and destroy 
it. Ozone layer absorbs harmful ultraviolet (UV) 
radiations of Sun and prevent them from reaching 
Earth’s surface. Due to ozone layer depletion more 
ultraviolet rays reach Earth’s surface. UV rays have 
extremely harmful e�ects on human beings, e.g., 
skin cancer, cataract and destruction of  body’s 
immune system. UV rays also have harmful e�ects 
on plants and other animals.
18. (a) School children have shown the values 
of love and concern for nature and protection of 
environment.
(b) As an individual we can contribute to protect 
our environment in following ways:
(i) Saving electricity by switching o� unnecessary 
lights and fans.
(ii) Saving water by repairing leaking taps and close 
the running taps wherever required.
(iii) Avoiding wastage of food.
(iv) Reusing the plastic bottles in which we buy 
food items like jams or pickles for storing things in 
the kitchen.
(v) Keeping surroundings clean and germ free.
(c) Government has taken following initiatives in 
order to keep our environment clean:
(i) Swachh Bharat Abhiyan was launched on 2nd 
October 2014 with an objective of cleaning India 
and it aims to eradicate open defecation by 2019.
(ii) Ganga Action Plan aims to clean our holy 
river Ganga.
(iii) �e odd-even rule is subjected for vehicles to 
reduce pollution and tra�c congestion in Delhi.
(iv) Bijali Bachao means save electricity. �is 
project encourages use of home appliances that 
consume less electricity.
(v) Increase in use of public transport system.
19. (a) No, eating breakfast in a hurry was not the 
right decision.
(b) Rahul had stomach ache because he did not 
chew his food properly. Chewing helps in proper 
breakdown of food and mixing it with saliva. Larger 
food pieces in stomach cause stomach ache.

(c) Various things that should be kept in mind 
while eating are:
(i) Wash your hands before eating anything.
(ii) Do not talk while eating as this may cause 
food to enter the wind pipe while eating and wind 
pipe can get choked.
(iii) Take small bites of food.
(iv) Do not drink too much water while eating, as 
it will �ll stomach and also dilute the gastric juices.
20. (a) Use of public transport and pool system is 
an environment friendly approach.
(b) People prefer personal transport because:
(i) Individually people do not have to wait for 
other people.
(ii) People can directly go from home to o�ce and 
vice-versa.
(iii) People feel that going by public transport and 
pool system is a�ecting their status and position. 
But the fact is that pool system and public transport 
are eco-friendly, time-saver and more over, they 
save our hard earned money.
(c) Car pool, bike pool, shared autos, metro, local 
buses, shared taxis are the various methods of public 
transport and pool system for going to o�ce.
21. (i) A concave mirror can form enlarged and 
erect image of a person. �e mirror can also form 
an inverted image of a person. If the distance of an 
object from the concave mirror is less than its focal 
length then a virtual, erect and enlarged image of 
the object is formed by the mirror. However, if the 
distance of the object from the concave mirror is 
more than its focal length, we observe a real and 
inverted image of the object.
(ii) A convex mirror forms a diminished and 
erect image of a person. It cannot form an inverted 
image of an object.
(iii) Mukesh is extremely concerned for his 
younger brother Suresh. He consoles Suresh and 
explains to him the real cause of di�erent types of 
images formed. �us, he removed the fearfulness 
of Suresh.
22. (i) �is is due to the phenomenon of 
refraction. Light re�ected from the �sh travels 
through the water towards the eye. As it passes 
from the water into the air, it refracts away from 
the normal because water is denser than air and 
the apparent depth as seen by the observer outside 
the water becomes less than its real depth in water 
thus, the �sh appears closer.
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(ii) Obeying elders, being careful, understanding 
reasons for natural phenomena.
23. (i) Myopia/short sightedness. Lens defect 
(increased thinness), eye ball defect (elongation).
(ii) Friendship, concern for each other, 
appreciation for balanced diet.
(iii) Sharing common things; Helping each other 
in studies.
24. (i) Atmospheric layer just near earth 
surface is comparatively denser and upper layers 
of atmosphere are successively rarer and more 
rarer. Since the physical conditions of air are not 
stationary, the apparent position of any distant 
object, as seen through the atmospheric air, 
�uctuates. It is the e�ect of atmospheric refraction.
(ii) Twinkling of stars as well as the phenomena of 
advance sunrise and delayed sunset are based on 
atmospheric refraction.
(iii) Sunil had a very good observational power 
and curiosity in mind to know the reason for the 
things happen around him during his journey. 
He keenly watched the surrounding environment 
from the car.
(iv) Sunil’s father advised him not to disturb a 
person who is driving a vehicle because it may 
disturb the concentration of the person.
25. (i) Parallel combination.
(ii) Energy consumed by 4 tubelights in a day
E1 = P × t = 4 × 40 W × 10 h = 1600 Wh = 1.6 kWh
Energy consumed by three 80 W fan in a day
E2 = P × t = 3 × 80 W × 10 h = 2400 Wh = 2.4 kWh
Total energy consumed in a day is = 1.6 + 2.4 
= 4.0 kWh
Energy consumed in a month of july is = 4 × 31 
= 124 kWh
�e cost of electricity = 124 × ` 5 = ` 620.00
(iii) Proper billing, no the� of electricity, work 
legally and honesty.
26. (i) High resistive material wire o�ers high 
resistance. So, it will increase the net resistance of 
the circuit. Due to high potential drop across the 
wire, necessary voltage could not be obtained at 
the mains.
(ii) Copper and aluminium.
(iii) Practical knowledge, helping nature and 
caring of others.
27. (i) Magnetic e�ect of electric current i.e., 
electromagnetism.
(ii) When a so� iron is placed inside a current 

carrying solenoid, the strong magnetic �eld inside 
the solenoid magnetise the so� iron. �e magnet 
so formed is called an electromagnet.
(iii) Practical knowledge, knowledge sharing and 
helping nature.
28. (i) Faults in the given circuit :
1. Black insulation wire is used for earth wire.
2. Main fuse is connected with the neutral wire.
3. Insulation of neutral wire is green.
4. In distribution box, neutral wire is distributed 
for various circuits and fuses are also connected 
with neutral wire.
5. Earth wire is connected with live and neutral wire.
(ii) Correction needed for given circuit:
1. Earth wire should be of green insulation 
instead of black colour.
2. Main fuse must be connected with live wire.
3. Neutral wire should be of black insulation 
instead of a green colour.
4. In distribution box, live wire should be 
distributed for various circuits and all the fuses in 
distribution box must be connected with live wire.
5. Earth wire must not be connected with the live 
wire or neutral wire.
(iii) Presence of mind, alertness, helping nature, 
scienti�c temper and knowledge sharing with his 
subordinates.
29. (i) �e values displayed by Manoj are :
1. Enthusiasm 2.  Forsightedness
(ii) When a heavy nucleus on bombardment 
with a neutron splits into moderate sized nuclei 
alongwith the release of other neutrons and 
energy, the process is called nuclear �ssion. CO2 is 
not released in nuclear power plant.
(iii) When two or more nuclei combine to form a 
bigger nucleus the process is called nuclear fusion. 
In the process of nuclear fusion the harmful 
-radiations are not emitted and therefore, it is a 

superior process.
30. (i) (a) Responsible citizen in the conservation 
of energy resources.
(b) Adopt fuel and money saving technique in her 
life.
(ii) Neha tried to give the same value to her 
brother Naresh by opening the window, drew the 
curtain aside, which illuminated and aerated the 
room. �is way she shows the practice of adopting 
renewable sources of energy like solar energy and 
conserve the fossil fuel like coal.
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1. To a sample of turmeric adulterated with 
metanil yellow, concentrated hydrochloric 
acid was added. �e colour of the reaction 
mixture

 (a) disappeared 
 (b) remained the same
 (c) became pink 
 (d) became black. (Delhi 2010)
2. A student adds a few drops of the universal 

indicator to a dilute solution of sodium 
bicarbonate taken in a test tube.

 Which of the following colours, would be 
observe

 (a) blue (b) green
 (c) mustard (d) yellow.

(Delhi 2010)
3. A student placed a few drops of a liquid over 

a portion of the blue litmus paper as shown 
here. He observed that the blue litmus paper 
turned red. �e liquid could be

 
 (a) dilute hydrochloric acid
 (b) dilute sodium hydroxide
 (c) dilute sodium bicarbonate solution
 (d) water. (Delhi 2010)
4. A student was provided with a pH chart by 

the teacher and asked to observe the colours 
corresponding to pH 1 and 14 respectively. 
�e correct answer would be 

 (a) yellow, green (b) violet, orange
 (c) red, blue (d) blue, mustard.

(Foreign 2010)
5. A student added dilute HCl to Zn granules 

taken in a test tube. �e correct observation 
would be 

 (a) Zn granules turned green
 (b) formation of a precipitate
 (c) evolution of gas
 (d) no change. (Foreign 2010)

Find the pH of the following samples by using pH paper/universal indicator :
(a) Dilute Hydrochloric Acid (b) Dilute NaOH solution
(c) Dilute Ethanoic Acid Solution (d) Lemon juice
(e) Water (f) Dilute Hydrogen Carbonate solution

Studying the properties of acids and bases (HCl and NaOH) by their reaction with :
(a) Litmus solution (Blue/Red) (b) Zinc metal
(c) Solid sodium carbonate

Experiment 1
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6. A student adds a few drops of the universal 
indicator to a solution of dilute hydrochloric 
acid in the way shown here.  

 He would observe 
that the colour of 
the solution changes 
from colourless to 

 (a) red
 (b) yellow
 (c) violet
 (d) green. (Delhi 2009)
7. A student takes some zinc granules in a test 

tube and adds dilute hydrochloric acid to it. 
He would observe that the colour of the zinc 
granules changes to 

 (a) white (b) black
 (c) brown (d) yellow.

(Delhi 2009)
8. On putting few drops of an unknown liquid 

on pH strip, the colour of pH strip changed to 
green. �e liquid taken is likely to be 

 
 (a) water
 (b) dilute hydrochloric acid
 (c) lemon juice
 (d) dilute sodium hydroxide solution.

(AI 2009)
9. 10 mL of HCl and 10 mL of NaOH solutions 

are contained in two separate beakers, 
labelled I and II respectively. On adding zinc 
granules to both, it is observed that at room 
temperature

 (a) gas is evolved vigorously in both
 (b) gas is evolved vigorously in beaker I but 

not in beaker II
 (c) gas is evolved in beaker II but not in  

beaker I
 (d) no gas is evolved in either of the two 

beakers. (Foreign 2009)
10. A colourless liquid sample was tested with pH 

paper strip. �e colour of the strip changed to 
reddish pink. �e sample could be 

 (a) tap water
 (b) sodium hydroxide solution
 (c) distilled water
 (d) ethanoic acid solution. (Delhi 2008)
11. When dilute hydrochloric acid is added to 

granulated zinc placed in a test tube, the 
observation made is 

 (a) the surface of the metal turns shining
 (b) the reaction mixture turns milky
 (c) odour of chlorine is observed
 (d) a colourless and odourless gas evolves 

with bubbles. (Delhi 2008)
12. Solid sodium bicarbonate was placed on a 

strip of pH paper. �e colour of the strip 
 (a) turned blue
 (b) did not change
 (c) turned green and suddenly yellow
 (d) turned light pink. (Delhi 2008)

1 Mark

13. You have four test tubes, A, B, C, and D 
containing sodium carbonate, sodium 
chloride, lime water and blue litmus solutions 
respectively. Out of these the material of 
which test tube/test tubes would be suitable 
for the correct test of acetic/ethanoic acid.

 (a) Only A (b) A and B
 (c) B and C (d) A and D

(Delhi 2017)
14. When you prepare 20% sodium hydroxide 

solution in a beaker containing water, then 
while preparing the solution you record 
certain observations. Select from the 
following the observations which are correct.

 I. Sodium hydroxide is in the form of 
pellets/�akes.

 II. It dissolves in water readily.
 III. �e beaker appears cold when touched 

from outside immediately a�er adding 
sodium hydroxide to water.

 IV. When red litmus paper is dipped into the 
solution, it turns blue.

 (a) I, II and III (b) II, III and IV
 (c) III, IV and I (d) I, II and IV

(Foreign 2014)
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15. A student took two test tubes containing 2 mL 
of dilute hydrochloric acid and added zinc 
granules to test tube (A) and solid sodium 
carbonate to test tube (B) as shown below.

 

zinc
granules

solid
sodium

carbonate

( )A ( )B

 �e correct observation would be
 (a) rapid reaction in both the test tubes
 (b) slow reaction in (A) and rapid reaction  

in (B)
 (c) rapid reaction in (A) but a slow reaction  

in (B)
 (d) no reaction in any of the test tube.

(AI 2009)
16. On adding a few drops of universal indicator 

to three unknown colourless solutions (P), 
(Q) and (R), taken separately in three test 
tubes shown in the following diagrams, a 
student observed the changes in colour as 
green in (P), red in (Q) and violet in (R).

 
 �e decreasing order of pH of the solutions 

taken is
 (a) P > Q > R (b) R > P > Q
 (c) Q > P > R (d) R > Q > P

(Foreign 2009)
17. Which one of the following setups is the most 

appropriate for the evolution of hydrogen gas 
and its identi�cation?

 
Zinc

dilute
NaOH

dilute
NaOH
Zinc

NaOH
pellets

Zinc

dilute
NaOH

Zinc

(1) (2) (3) (4)

 (a) 1 (b) 2
 (c) 3 (d) 4

(Delhi 2008)

os
bi

nc
bs

e.c
om



290  CBSE Champion Science Class 10

Detailed Solutions

1. (b) : When a sample of turmeric adulterated 
with metanil yellow and on addition of conc. HCl, 
the colour of the reaction mixture remains the 
same.
2. (a) : As we know that sodium bicarbonate is a 
base so when few drops of universal indicator are 
added to dilute solution of sodium bicarbonate it 
appears blue in colour.
3. (a) : An acid converts blue litmus paper to red 
thus it must be dilute hydrochloric acid.
4. (c) : Corresponding to pH = 1, the colour 
of the chart will be red and corresponding to  
pH = 14, the colour will be blue.
5. (c) : On adding dil. HCl to zinc granules, some 
zinc granules turn black, with the formation of 
colourless aqueous solution of ZnCl2 and evolution 
of H2 gas.
 Zn + 2HCl ZnCl2 + H2↑
6. (a) : When few drops of universal indicator is 
added to dilute hydrochloric acid it turns to red 
colour solution as HCl is acidic in nature.
7. (b) : When some zinc granules are added in 
a test tube containing hydrochloric acid then the 
solution remains colourless but the zinc granules 
turns black.
8. (a) : �e unknown liquid turns the colour of 
pH strip to green which indicate that it is a neutral 
liquid. �erefore, it must be water.
9. (b) : When HCl is added to zinc granules 
then H2 gas is evolved vigorously in beaker I but 
on addition of NaOH to zinc granules there will be 
no such evolution of gas in beaker II.

Zn + 2HCl  ZnCl2 + H2↑
10. (d) : Ethanoic acid solution being acidic in 
nature will change the colour of pH paper strip to 
reddish pink.

11. (d) : When granulated zinc is added to 
hydrochloric acid then, bubbles of H2 gas are 
evolved which is a colourless and odourless gas.

Zn + HCl  ZnCl2 + H2↑
12. (b) : When solid sodium bicarbonate 
(NaHCO3) was placed on a strip of pH paper, the 
colour of the strip does not change. It changes only 
with the aqueous solution of sodium bicarbonate.
13. (d) : Acetic acid or ethanoic acid will convert 
blue litmus solution to red. Ethanoic acid reacts 
with aqueous solution of sodium carbonate to give 
the brisk e�ervescence of CO2.
2CH3COOH + Na2CO3 2CH3COONa + CO2↑  
 + H2O
While ethanoic acid would not react with sodium 
chloride and lime water.
14. (d) : (III) is wrong because dissolution of 
NaOH is a exothermic process and the beaker 
become hot.
15. (a) : When zinc granules are added to 
hydrochloric acid zinc displaces hydrogen  
from acid rapidly and thus hydrogen gas is evolved.
 Zn + 2HCl  ZnCl2 + H2↑
On the other hand, when solid sodium  
carbonate is added to dilute HCl, CO2 gas evolves 
rapidly.
 Na2CO3 + 2HCl  2NaCl + CO2↑ + H2O
16. (b) : R is violet, i.e. higher pH (basic)
P is green, i.e. pH = 7 (neutral)
Q is red, i.e. pH is less than 7 (acidic)
Hence, the decreasing order of pH of the solution 
is R > P > Q.
17. (b) : �e gas evolved is tested properly such 
that delivery tube does not dip in the solution.
�us, the test tube (b) is in the correct position.

Zn + 2NaOH Na ZnO H2
sodium zincate

2 → + ↑2 ( )g
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0.5 Mark

1. A student strongly heats hydrated ferrous 
sulphate salt in a dry test tube. He would 
observe a

 (a) yellow residue
 (b) brown residue
 (c) light green residue
 (d) white residue.

(Delhi 2010)
2. When a cleaned iron nail is placed in copper 

sulphate solution, the colour of solution 
changes to

 (a) blue (b) red
 (c) pale violet (d) pale green.

(Foreign 2010)
1 Mark

3. Iron nails were dipped in an aqueous solution 
of copper sulphate. A�er about 30 minutes, it 
was observed that the colour of the solution 
changed from

 (a) colourless to light green
 (b) blue to light green
 (c) blue to colourless
 (d) green to blue. (AI 2011)

Performing and observing the following reactions and classifying them into :
(a) Combination reaction (b) Decomposition reaction
(c) Displacement reaction (d) Double displacement reaction
(i) Action of water on quick lime. (ii) Action of heat on ferrous sulphate crystals.
(iii) Iron nails kept in copper sulphate solution. (iv)  Reaction between sodium sulphate and 

barium chloride solutions.

Experiment 2

Detailed Solutions

1. (b) : A student strongly heats hydrated ferrous 
sulphate (FeSO4.7H2O) Salt, he observes a brown 
residue.

 
FeSO .7H O FeSO +7H O

2FeSO Fe O + SO
4 2 4 2

4 2 3
(Brown residue)

2

∆

∆

 →

 → ++ SO3

2. (d) : When an iron nail is dipped in copper 
sulphate solution, a brown coating of copper is 

formed on the surface of iron and the colour of 
solution changes from blue to pale green.
3. (b) : As iron (Fe) is more reactive than copper 
so Fe will replace Cu from its sulphate solution. So, 
the blue colour of CuSO4 will change to light green 
colour of FeSO4.

 CuSO Fe FeSO Cu4
Blue

4
Light green

+  → +
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1. On adding zinc granules to freshly prepared 
ferrous sulphate solution, a student observes 
that 

zinc

FeSO ( )4 aq

 (a) a dull brown coating
  is formed
 (b) a black coating is formed
 (c) a grayish coating is formed
 (d) no coating is formed.

(Foreign 2009)
2. When an aluminium strip is kept immersed 

in freshly prepared ferrous sulphate solution 
taken in a test tube, the change which is 
observed is 

 (a) the green solution slowly turns brown
 (b) the lower end of the test tube becomes 

slightly warm
 (c) a colourless gas with smell of burning 

sulphur is observed
 (d) light green solution changes to blue.
 (Delhi 2008)

1 Mark

3. �e colours of aqueous solutions of CuSO4 
and FeSO4 as observed in the laboratory are

 (a) pale green and light blue respectively
 (b) light blue and dark green respectively
 (c) dark blue and dark green respectively
 (d) dark blue and pale green respectively.

(Delhi 2012)
4. A student prepared an aqueous solution of 

CuSO4 in beaker X and an aqueous solution 
of FeSO4 in beaker Y. He then dropped some 
iron pieces in beaker X and some zinc pieces 
in beaker Y. A�er about 10 hours he observed 
that the solutions in X and Y respectively 
appear

 (a) blue and green
 (b) colourless and pale green
 (c) colourless and light blue
 (d) greenish and colourless. (Delhi 2012)
5. �e aqueous solutions of copper sulphate and 

zinc sulphate appear 
 (a) blue and green respectively
 (b) green and colourless respectively
 (c) blue and brown respectively
 (d) blue and colourless respectively.

(AI 2012)
6. Solutions of copper sulphate, iron sulphate 

and zinc sulphate are prepared and marked 
I, II and III respectively. Few pieces of 
aluminium are added to each solution. A�er 
some time a change will be observed in 

 (a) I and II (b) II and III
 (c) III and I (d) All the three.

(AI 2012)
7. Some crystals of ferrous sulphate were 

dissolved in distilled water. �e colour of the 
solution obtained was

 (a) dark green (b) pale green
 (c) light blue (d) dark blue.

(Foreign 2012)
8. A student puts one big iron screw each in four 

test tubes containing aqueous solutions of 
aluminium sulphate, copper sulphate, ferrous 
sulphate and zinc sulphate. A�er some time 
he observed a reddish brown coating only on 
the surface of the screw which was put in the 
solution of 

 (a) aluminium sulphate
 (b) copper sulphate
 (c) ferrous sulphate
 (d) zinc sulphate. (Foreign 2012)

Observing the action of Zn, Fe, Cu and Al metals on the following salt solutions :
(a) ZnSO4(aq) (b) FeSO4(aq)

(c) CuSO4(aq) (d) Al2 (SO4)3(aq)

Arranging Zn, Fe, Cu and Al (metals) in the decreasing order of reactivity based on the above result.

Experiment 3
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9. �e colour of an aqueous solution of zinc 
sulphate as observed in the laboratory is

 (a) green (b) yellow
 (c) blue (d) colourless.

(Delhi 2011)
10. To show that zinc is a more active metal than 

copper, the correct procedure is to
 (a) add dilute nitric acid on strips of both the 

metals
 (b) observe transmission of heat through 

strips of zinc and copper
 (c) prepare solution of zinc sulphate and 

hang strip of copper into it
 (d) prepare solution of copper sulphate and 

hang strip of zinc into it. (Delhi 2011)
11. A cleaned aluminium foil was placed in an 

aqueous solution of zinc sulphate. When 
the aluminium foil was taken out of the zinc 
sulphate solution a�er 15 minutes, its surface 
was found to be coated with a silvery grey 
deposit. From the above observation it can be 
concluded that

 (a) aluminium is more reactive than zinc
 (b) zinc is more reactive than aluminium
 (c) zinc and aluminium both are equally 

reactive
 (d) zinc and aluminium both are non-reactive.
 (AI 2011)
12. On adding a clean aluminium strip to an 

aqueous solution of copper sulphate, it is 
observed that the colour of the solution 
changes from 

 (a) blue to colourless (b) colourless to blue
 (c) blue to green (d) green to blue.

(Foreign 2011)
13. An aqueous solution of zinc sulphate was 

taken in four test tubes. Zinc, Iron, Copper 
and Aluminium pieces were dropped into 
separate test tubes as given below :

Zn Fe Cu Al
I II III IV

 A reaction will be observed in test tubes
 (a) I and II (b) I and III
 (c) II and III (d) only IV.

(Foreign 2011)

14. A student took four test tubes containing 
solution of di�erent colours marked I, II, 
III and IV as shown below. �e test tubes, 
containing copper sulphate solution and 
ferrous sulphate solution, could be the tubes

 

 (a) I and III (b) II and III
 (c) III and IV (d) II and IV.

(Delhi 2010)

15. A student took Cu, Al, Fe and Zn strips 
separately in four test tubes labelled I, II, III 
and IV. He added 10 mL of freshly prepared 
ferrous sulphate solution to each test tube as 
shown below :

 
Reddish
brown

Dark
grey

Silvery
grey white

I II III IV

Silvery

 Black residue would be obtained in test tubes
 (a) I and II (b) I and III
 (c) II and III (d) II and IV

(Foreign 2010)

16. A student takes Cu, Al, Fe and Zn strips, 
separately in four test tubes labelled as I, II, 
III and IV respectively. He adds 10 mL of 
freshly prepared ferrous sulphate solution to 
each test tube and observes the colour of the 
metal residue in each case. 
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 Cu

I II

Al Fe

III

Zn

IV

 He would observe a black residue in the test 
tube

 (a) (I) and (II)
 (b) (I) and (III)
 (c) (II) and (III)
 (d) (II) and (IV) (Delhi 2009)
17. A student took four test tubes I, II, III and 

IV containing aluminium sulphate, copper 
sulphate, ferrous sulphate and zinc sulphate 
solutions respectively. He placed an iron strip 
in each of them. He found a brown deposit 
formed in test tube

 

I II III IV

Al (SO )3( )aq2 4

CuSO4( )aq

FeSO4( )aq

ZnSO4( )aq

 (a) I (b) II
 (c) III (d) IV

(AI 2009)
18. Four students A, B, C and D noted the initial 

colour of the solutions in beaker I, II, III and 
IV. A�er inserting zinc rods in each solution 
and leaving it undisturbed for two hours, 
noted the colour of each solution again.

 

 

 �ey recorded their observations in the form 
of table given below :

Student Colour 
of the 

solution

I II III IV

A Initial Colour-
less

Colour-
less

Light 
green

Blue

Final Colour-
less

Colour-
less

Colour-
less

Colour-
less

B Initial Colour-
less

Light 
yellow

Light 
green

Blue

Final Colour-
less

Colour-
less

Light 
green

Colour-
less

C Initial Colour-
less

Colour-
less

Light 
green

Blue

Final Light 
blue

Colour-
less

Colour-
less

Light 
blue

D Initial Light 
green

Colour-
less

Light 
green

Blue

Final Colour-
less

Colour-
less

Dark 
green

Colour-
less

 Which student noted the colour change in all 
the four beakers correctly?

 (a) A (b) B
 (c) C (d) D (Delhi 2008)
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Detailed Solutions

1. (c) : A grayish coating is formed.
2. (b) : As aluminium is more reactive than iron 
so it will displace iron from its sulphate solution.
 2Al + 3FeSO4  Al2(SO4)3 + 3Fe
�e solution will become slightly warm.
3. (d) : �e colours of aqueous solution of CuSO4 
is dark blue while that of FeSO4 is pale green.
4. (d) : In beaker X, iron (Fe) is more reactive 
than copper (Cu) so iron will displace copper 
to form iron sulphate solution and thus the blue 
coloured solution turns into greenish solution.

 CuSO + Fe FeSO Cu4
Blue

4
Greenish

 → +

In beaker Y, zinc (Zn) is more reactive than iron 
(Fe). So, zinc will displace iron from its sulphate 
solution and thus pale green solution turns to 
colourless.
 FeSO + Zn ZnSO Fe4

Pale green
4

Colourless
 → +

5. (d) : Aqueous Solution of copper sulphate is 
blue in colour while that of zinc sulphate is colourless.
6. (d) : �e reactivity series follows the order as :
 Al > Zn > Fe > Cu
As aluminium is on the top in the reactivity series 
than copper, iron and zinc, hence it will displace all 
these metals from their sulphate solutions. �us, 
all solutions I, II and III will show the changes.
7. (b) : Aqueous solution of ferrous sulphate is 
pale green in colour.
8. (b) : �e reactivity series follows the order as
 Al > Zn > Fe > Cu
�us, iron will displace copper from its sulphate 
solution. Hence, test tube containing copper 
sulphate solution will show the change.
 CuSO4(aq) + Fe(s)  FeSO4(aq) + Cu

9. (d) : �e colour of aqueous solution of zinc 
sulphate as observed in laboratory is colourless.
10. (d) : To show that zinc is more reactive than 
copper we have to prepare a solution of copper 
sulphate and hang a strip of zinc into it. �e blue 
colour of copper sulphate will discharge a�er some 
time due to formation of colourless zinc sulphate.

 CuSO Zn ZnSO Cu
Blue Colourless

4 4+  → +

11. (a) : As aluminium is more reactive than zinc 
so aluminium will displace zinc from its sulphate 
solution.

 3ZnSO Al Al (SO Zn4
Colourless

2 4
Colourless

+  → +2 33)

12. (a) : We know that aluminium is more 
reactive than copper so, Al will displace copper 
from its salt solution. �e blue colour of CuSO4 
disappears and colourless Al2(SO4)3 is formed.

 3CuSO Al Al (SO 3Cu4
Blue

2 4
Colourless

+  → +2 3)

13. (d) : As aluminium is more reactive than zinc, 
so aluminium displaces zinc from zinc sulphate 
solution. �erefore, reaction will be observed in 
test tube IV.
14. (d) : Copper sulphate solution is blue in 
colour while the solution of ferrous sulphate is pale 
green in colour. �us, test tubes II and IV contain 
CuSO4 and FeSO4, respectively.
15. (d) : Reddish brown = Cu (I)
Dark grey = Fe (II); Silvery grey = Zn (III)
Silvery white = Al (IV)
Al and Zn will displace iron from FeSO4 to form 
black residue as these are more reactive than iron.
2Al(s) + 3FeSO4(aq)  Al2(SO4)3(aq) + 3Fe(s)
Zn(s) + FeSO4(aq)   ZnSO4(aq) + Fe(s)

16. (d) : Refer to answer 15.
17. (b)
18. (a) : Student A has recorded the correct 
observation. In I and II, no reaction takes place.
In III, green solution of FeSO4 will change to 
colourless ZnSO4

 Zn + FeSO ZnSO Fe
(green) (colourless)

4 4 → +

In IV, blue colour of CuSO4 will change to 
colourless solution

 Zn + CuSO ZnSO Cu
(blue) (colourless)

4 4 → +
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0.5 Mark

1. A student sets up the circuit, for studying 
the dependence of current (I) �owing, on 
the applied potential di�erence (V), in 
the manner shown. �e ammeter and the 
voltmeter, in his circuit, have been checked 
and found to be correct. On closing the key K, 
he observes a de�ection in the ammeter but 
no de�ection in the voltmeter. �is could be 
due to a loose connection or break in the wire

 
 (a) W1 or W2 (b) W3 or W4
 (c) W5 or W6 (d) W6 or W1

(Delhi 2010)
2. �e rest positions of the needles in a 

milliammeter and voltmeter not in use are as 
shown in �gure A. When a student uses these 
in his experiment, the readings of the current 
and the voltage in the experiment as shown in 
�gure B are 

 (a) 42 mA and 3.2 V (b) 42 mA and 4.0 V
 (c) 34 mA and 3.2 V (d) 34 mA and 4.0 V

 (Delhi 2008)

1 Mark

3. �ree students X, Y and Z, while performing 
an experiment to study the dependence of 
current on the potential di�erence across a 
resistor, connect the ammeter (A), the battery 
(B), the key (K) and the resistor (R) in series 
in the following three di�erent orders.

 X  B, K, R, A, B 
 Y  B, A, K, R, B
 Z  B, R, K, A, B
 Who has connected them in the correct 

order?
 (a) X (b) Y
 (c) Z (d) All of them

(Delhi 2010)
4. Out of the four given circuits for studying the 

dependence of the current on the potential 
di�erence across a resistor, the circuit that has 
been correctly drawn is

 (a) A (b) B
 (c) C (d) D

(Foreign 2010)
5. �e following ‘precautions’ were listed by 

a student in the experiment on study of 
‘dependence of current on potential di�erence’.

 (A) Use copper wires as thin as possible for 
making connections.

Studying the dependence of potential di�erence (V) across a resistor on the current (I) passing 
through it and determine its resistance. Also plotting a graph between V and I.

Experiment 4
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 (B) All the connections should be kept tight.
 (C) �e positive and negative terminals of 

the voltmeter and the ammeter should be 
correctly connected.

 (D) �e ‘zero error’ in the ammeter and the 
voltmeter should be noted and taken 
into consideration while recording the 
measurements.

 (E) �e key in the circuit, once plugged 
in, should not be taken out till all the 
observations have been completed.

 �e ‘precautions’ that need to be corrected 
and revised are 

 (a) A, C and E (b) C and E
 (c) B and E (d) A and E

(Delhi 2009)
6. To study the dependence of current (I) on 

the potential di�erence (V) across a resistor 
R, two students used the two set ups shown  
in �gure A and B respectively. �ey kept the 
contact point J in four di�erent positions, 
marked (1), (2), (3) and (4) in the two �gures.

A

+

–

V
+ –

R

J

(1) (3) (4)(2)

(A)

– – – –+ + + +

A

+

V
+ –

R

J
(1) (3) (4)(2)

(B)

–+

–

 For the two students, the ammeter and 
voltmeters readings will be maximum when 
the contact J is in the position

 (a)  (4) in both the set ups
 (b) (1) in both the set ups
 (c) (4) in set up A and (1) in set up B
 (d) (1) in set up A and (4) in set up B

(Delhi 2008)
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Detailed Solutions

1. (b) : Since the wires W3 and W4 are  
connected with voltmeter. �e student observes  
no de�ection in the voltmeter, this can be due to 
the loose connection or break in the wires W3 or 
W4.
2. (a) : �e rest position of the needle in a 
milliammeter shows a negative error of – 4 mA. 
�e rest position of the needle in the voltmeter 
shows a positive error of 0.4 V

 �e �nal reading of the voltmeter
  = 3.6 – 0.4 = 3.2 V.

 �e �nal reading of the ammeter
  = 38 + 4 = 42 mA
3. (d) : As given, 
all the circuit 
components (B, K, 
R, A) are connected 
in series, the order 
of connections made 
by all three students 
is correct because

A
+
–

B

+ –

K Key

R

V
+ –

the connection of ammeter can be at any position 
of the branch, as current remains constant in a 
branch in series connection.
4. (b)
5. (d) : �e precautions that should be taken in 
the experiment are
(1) �e thin copper wires should not be used for 
making connections as they increase the resistance 
of the circuit and burn out easily.
(2) �e key in the circuit should be closed only 
when the readings are taken.
6. (c) : In the set up (A), the contact point J 
should be at the point (4) so that the potential 
di�erence across the battery is added. So the 
maximum voltage in the voltmeter and maximum 
current in the ammeter will be found.
In the set up (B), the contact point J should be at 
the point (1), the e�ective resistance in the circuit 
will be R and current will �ow only through 
resistance R. So maximum current in the ammeter 
and maximum voltage in voltmeter will be found.
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1. A student has correctly set up the circuit 
for �nding the equivalent resistance of two 
resistors in parallel. Each terminal of each 
of the two resistors, in this circuit, would be 
connected to 

 (a) only one more components in the circuit
 (b) at least two more components in the 

circuit
 (c) at least three more components in the 

circuit
 (d) at least four more components in the 

circuit
(Foreign 2010)

2. In an experiment on �nding the equivalent 
resistance of two resistors, connected in 
series, a student connects the terminals of the 
voltmeter to

 (a) one terminal of each of the two 
resistors and these terminals are not 
interconnected

 (b) one terminal of each of the two 
resistors and these terminals are also 
interconnected

 (c) both the terminals of each of the two 
resistors

 (d) both the terminals of one resistor and 
one terminal of the other resistor

(Delhi 2009)
3. Students A and B connect the two resistors R1 

and R2 given to them in the manners shown 
in the �gure.

X Y

R2

a1
b1

R1

c1
d1

( )A

a2 b2
c2

X

Y
R2R1

d2

( )B

 and then insert them at X and Y into the 
measuring circuit shown below:

 

A

X Y

V

+ –
+

–
+ –

 We can then say that
 (a) Both the students will determine the 

equivalent resistance of the series 
combination of R1 and R2

 (b) Both the students will determine the 
equivalent resistance of the parallel 
combination of R1 and R2

 (c) Student A will determine the equivalent 
resistance of the series combination while 
student B will determine the equivalent 
resistance of the parallel combination of 
R1 and R2

 (d) Student A will determine the equivalent 
resistance of the parallel combination 
while student B will determine the 
equivalent resistance of the series 
combination of R1 and R2

(Delhi 2008)
4. In the experiment on �nding the equivalent 

resistance of two resistors connected in series, 
three students connected the ammeter in their 
circuits in three ways X, Y and Z shown here.

    

Determination of the equivalent resistance of two resistors when connected in series and 
parallel.

Experiment 5
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 Assuming their ammeters be ideal, the 
ammeters have been correctly connected in 

 (a) cases X and Y only
 (b) cases Y and Z only

(c) cases X and Z only
 (d) all the three cases (Delhi 2008)
5. In the experiment on �nding the equivalent 

resistance of two resistors connected in 
parallel, three students connected the 
voltmeter in their circuits in the three ways X, 
Y and Z as shown here.

  

 �e voltmeter has been correctly connected in
 (a) cases X and Y only
 (b) cases  Y and Z only
 (c) cases Z and X only
 (d) all the three cases (Delhi 2008)

1 Mark

6. �e values of resistances R1 and R2 marked on 
the coils are found to be correct. A student 
arranged the given resistors in the following 
manner.

 

 He then connects the terminals marked X 
and Y to the terminals marked X and Y in the 
circuit.

 
+

–

A

V

X Y

+

–

+ –

 �e average value of the ratio V/I in the 
observations recorded in the circuit would be 

 (a) 9  (b) 6 
 (c) 3  (d) 2 (Delhi 2010)
7. A student sets up her circuit, for �nding the 

equivalent resistance of a series combination 
of two given resistors R1 and R2 in the manner 
as shown. She did not obtain the correct 
results in her experiment because of a mistake 
in her circuit. �is mistake can be corrected 
by shi�ing the 

 

V
A

K

B

P Q

S

T

R1
+

–
+

–

–+
R2

 (a) voltmeter and connecting it across P  
and Q

 (b) ammeter and connecting it between  
K and T

 (c) voltmeter and connecting it across T and 
P with correct polarity 

 (d) ammeter and connecting it across P  
and Q (Foreign 2010)

8. For three circuits shown here, the same two 
resistors R1 and R2 have been connected in 
parallel in all the circuits but the voltmeter 
and the ammeter have been connected 
in three di�erent positions. �e relation 
between the three voltmeter and ammeter 
readings would be
+ –

= V1
V

A+ –
R2= I1

+ –

R1

R1
+ –A

= I2

R2
V+ –
= V2
+ –

R2

R1

V
=V3

= I3A
–

+ + –
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 (a) V1 = V2 = V3 and I1 = I2 = I3
 (b) V1  V2  V3 and I1 = I2 = I3
 (c) V1 = V2 = V3 and I1  I2  I3
 (d) V1  V2  V3 and I1  I2  I3 (Delhi 2009)
9. A student carries out the experiment for 

studying the dependence of current (I) 
�owing through a resistor system of R1 and 
R2 on the potential di�erence (V) applied to it 
in di�erent manners as shown.

 (A) 

R1 R2

d1a1 b1 c1

X Y

 (B) 

YR1 R2

X
d2

c2b2
a2

 (C) 

X

R2R1

a3
b3 c3

d3 Y

 He connects the terminal marked X and Y 
to the two free terminals in the circuit given 
below :

A

X Y

V

+ –
+

–
+ –

 �e average value of the ratio V/I of his 
observations, would then be equal

 (a) only in cases A and B
 (b) only in cases B and C
 (c) only in cases C and A
 (d) all the three cases

(Delhi 2008)
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1. (c) : �e circuit for �nding the equivalent 
resistance in the parallel combination of two 
resistors R1 and R2 is given as

�erefore the terminal of the equivalent resistance 
should be connected to at least three more 
components in the circuit.
2. (a) : When �nding the  equivalent resistance 
of the two resistors connected in series, then one of 
the terminal of the voltmeter should be connected 
to one terminal of each of the two resistors and 
these terminals can not be interconnected as 
shown.

R1 R2

V
+ –

A
+ –

+ –

3. (c) : Student A will connect the resistors R1 
and R2 in the following manner.

R1 R2

X Y
a1 b1 c1 d1

�is will be a series combination of resistors R1 
and R2. Student B will connect the resistors R1 and 
R2 in the following manner.

R1

R2

X Y

a2 b2

c2d2

�is will be a parallel combination of resistors R1 
and R2.
4. (a) : In the cases X and Y, the positive terminal 
of the ammeter and voltmeter is connected to 

positive pole of the battery. So the ammeter 
have been correctly connected. Also ammeter is 
connected in series and voltmeter is connected in 
parallel.
5. (d) : In all the three cases, the positive terminal 
of the battery is connected to the positive terminal 
of the voltmeter. �e voltmeter is connected in 
parallel, with two resistors.
6. (a) : �e given resistances are in series.

 Total resistance = R1 + R2 = 9 
From Ohm’s law,

 V = IR      R= 
V
I

 = 9 

where, I = current in ammeter, V = reading in 
voltmeter.
Hence, required result is 9 .
7. (c) : For series combination of R1 and R2, 
voltmeter should  be connected across P and T 
with correct polarity. �is will give the required 
potential drop across the combination of resistors.
8. (c) : In given three circuits, the two resistors 
R1 and R2 have been connected in parallel.

 �e readings in the voltmeters will be same in 
all the three circuits.
Hence, in all the three cases, V1 = V2 = V3 = V

But I1 = 
V
R2

, I2 = 
V
R1

, I3 = I1 + I2      I1  I2  I3

9. (b) : �e arrangements  B and C are in parallel 
combinations of resistors whereas arrangement A 
is in series combination. As the resistor does not 
have polarity, so when the arrangements B and C 
are connected to the free terminals in the given 
circuit, the voltage in voltmeter and current in 
ammeter will be same in both the cases. �erefore 

average value of the V
I

 would then be equal in 
cases B and C.

Detailed Solutions
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1. A student had drawn the diagram of stomata 
as shown below in a hurry. He could not be 
given full marks as he

 

Stoma

 (a) forgot to draw nuclei in guard cells and 
also to label the diagram

 (b) did not draw nuclei in guard cells and 
other cells

 (c) should have drawn nuclei and 
chloroplasts in guard cells and nuclei in 
all epidermal cells

 (d) did not label the stoma in its correct 
position. (Delhi 2010)

2. To prepare a good temporary mount of the 
Petunia leaf peel showing many stomata, the 
student has to get the peel from the

 (a) tip of the leaf
 (b) upper surface of the leaf
 (c) lower surface of the leaf
 (d) point of attachment of the leaf to its 

petiole. (AI 2009)
3. �e labelling for the slide of leaf peel  

showing stoma by the four students who 
made the diagram and tabulated the labels, is 
as follows:

IV

II
I

III

Student I II III IV

A Stomata Nucleus Epidermal
cell

Cell 
wall

B Nucleus Stoma Epidermal
cell

Cell 
wall

C Epidermal
cell

Stoma Nucleus Cell 
wall

D Cell
wall

Epidermal
cell

Nucleus Stoma

 �e student who made the correct labelling is 
 (a) Student A (b) Student B
 (c) Student C (d) Student D.

(Foreign 2009)
4. In the sketch of the stomatal apparatus given 

below:

 Which one of the following is missing?
 (a) Cell membranes of the cells
 (b) Cell walls of the cells
 (c) Nuclei in the guard cells
 (d) Chloroplasts in the guard cells

(Delhi 2008)

1 Mark

5. In the diagram of stomata shown below, the 
labelling of four students was tabulated by 
the teacher in the table given below. Whose 
labelling was correct?

 

IV

II
I

III

Preparing a temporary mount of a leaf peel to show stomata.

Experiment 6
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Student Nucleus Stoma Epidermal
cell

Cell 
wall

A IV III II I

B II IV I III

C I II III IV

D III I IV II

 (a) A (b) B
 (c) C (d) D

(Foreign 2010)
6. Four students A, B, C and D, make the records 

given below, for the parts marked X and Y in 
this diagram.

 

Student X Y
A Stoma Guard cell
B Guard cell Stoma
C Epidermal cell Stoma
D Stoma Epidermal cell

 �e correct record, out of these, is that of 
student

 (a) A (b) B
 (c) C (d) D. (Delhi 2009)
7. �e temporary mount of the leaf epidermal 

peel which looked pinkish red under the 
microscope was

 (a) stained in acetocarmine and mounted in 
glycerine 

 (b) stained in iodine and mounted in water
 (c) stained in safranin and mounted in 

glycerine 
 (d) stained in methylene blue and mounted 

in water. (Delhi 2008)

Detailed Solutions

1. (c)

2. (c) : �e number of stomata are greater on the 
lower surface of a Petunia leaf.

3. (b) : �e labelled diagram of leaf peel showing 
stomata is as follows : 

Cell wall

Stoma
Nucleus

Epidermal cell

4. (c)

5. (c) : Refer to answer 3.  

6. (a) : In the given diagram,

X is Stoma and Y is Guard cell.

Stoma

Guard cell

7. (c)
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0.5 Mark

1. In the experiment to show that CO2 is given 
out during respiration, the student uses

 (a) lime water
 (b) alcohol
 (c) KOH solution
 (d) iodine solution.

(Delhi 2009)

2. �e chemical required in the experiment 
to show that carbon dioxide gas is released 
during respiration is

 (a) potassium biacarbonate
 (b) potassium dichromate
 (c) potassium permanganate
 (d) potassium hydroxide.
 (AI 2009)

1 Mark

3. 

 In the experimental setup shown above,  
KOH solution has been kept in the �ask to

 (a) react with water to generate oxygen 
 (b) create a dry atmosphere for wet 

germinating seeds
 (c) absorb carbon dioxide so as to create a 

partial vacuum
 (d) remove impurities present in the air in 

the �ask.
 (Delhi 2010)

4. Bent glass tube

KOH
solution

Conical
�ask

Rise in
water level

WaterGerminating
seeds

 �e following precautions were listed for the 
experimental set-up shown above to prove 
that carbon dioxide gas is given out during 
respiration.

 A. �e stoppered �ask should be airtight.
 B. �e seeds should be immersed in water.
 C. �ere should be a regular supply of 

oxygen for respiration of seeds.
 D. �e germinating seeds should be moist.
 �e correct precautions are 
 (a) A and B (b) B and C
 (c) C and D (d) A and D.

(Foreign 2010)
5. In the following set up which shows that 

“Carbon dioxide is given out during 
respiration”, the KOH kept in the �ask

 
 (a) makes the air in the �ask alkaline
 (b) creates partial vacuum in the �ask
 (c) absorbs moisture present in the �ask
 (d) provides oxygen for respiration to the 

germinating seeds. (Foreign 2009)

Experimentally show that carbon dioxide is given out during respiration. 

Experiment 7
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6. Which one of the following is the correct 
set of three precautions for setting up the 
experiment to demonstrate that carbon 
dioxide is evolved during respiration?

 (a) Airtight set up; delivery tube dips in 
water in beaker; �ask has seeds which 
have just germinated

 (b) �read holding KOH test tube; airtight 
�ask; delivery tube above surface of water 
in the beaker

 (c) Germinated seeds under water in the 
�ask; experimental set up not airtight; 
delivery tube above water level

 (d) Delivery tube touching bottom of water; 

KOH test tube held by a thick wire; seeds 
covered by water (Delhi 2008)

7. Why is some KOH placed in small test tube 
in the �ask with germinating seeds in the 
experiment to demonstrate occurrence of 
respiration in germinating seeds?

 (a) To provide oxygen required by the seeds 
for respiration

 (b) To absorb carbon dioxide and create 
partial vacuum in the �ask

 (c) To absorb water from the seeds to make 
them dry

 (d) To make the air present in the �ask 
alkaline (Delhi 2008)
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Detailed Solutions

1. (c)

2. (d) : Potassium hydroxide (KOH) used in 
the carbon dioxide experiment absorbs carbon 
dioxide which is released during respiration by 
moist seeds.

3. (c) : KOH solution kept in the �ask absorbs 
carbon dioxide and create partial vacuum in  

the �ask. �e air present in bent tube moves  
into conical �ask and this pulls the water up in the 
tube.
4. (d)  
5. (b) : Refer to answer 3.
6. (a)
7. (b) : Refer to answer 3.
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1. A student mixed some acetic acid with water. 
He would have observed the solution formed 
as 

 (a) green and transparent
 (b) pink and opaque
 (c) yellow and transparent
 (d) colourless and transparent. (AI 2009)
2. On adding acetic acid to solid sodium 

hydrogen carbonate, a student observes the 
liberation of a 

 (a) greenish yellow gas with a pungent smell
 (b) colourless and odourless gas
 (c) yellow coloured, odourless gas
 (d) colourless gas with smell of rotten eggs.

(Foreign 2009)
3. Ethanoic acid was added to sodium 

bicarbonate solution and the gas evolved was 
tested with a burning splinter. �e following 
four observations were reported.

 (1) �e gas burns with the pop sound and 
the �ame gets extinguished.

 (2) �e gas does not burn but the splinter 
burns with a pop sound.

 (3) �e �ame extinguishes and the gas does 
not burn.

 (4) �e gas burns with a blue �ame and the 
splinter burns brightly.

 �e correct observation is reported in 
 (a) 1 (b) 2
 (c) 3 (d) 4 (Delhi 2008)
4. 2 mL of acetic acid was added in drops to 

5 mL of water and it was noticed that
 (a) the acid formed a separate layer on the 

top of water
 (b) water formed a separate layer on the top 

of the acid

 (c) a clear and homogeneous solution was 
formed

 (d) a pink and clear solution was formed.
(Delhi 2008)

1 Mark

5. When you add a few drops of acetic acid to 
a test-tube containing sodium bicarbonate 
powder, which one of the following is your 
observation?

 (a) No reaction takes place.
 (b) A colourless gas with pungent smell is 

released with brisk e�ervescence.
 (c) A brown coloured gas is released with 

brisk e�ervescence.
 (d) Formation of bubbles of a colourless and 

odourless gas. (AI 2017)
6. A student adds 2 mL of acetic acid to a test 

tube containing 2 mL of distilled water. He 
then shakes the test tube well and leaves it to 
settle for some time. A�er about 5 minutes he 
observes that in the test tube there is

 (a) a clear transparent colourless solution
 (b) a clear transparent pink solution
 (c) a precipitate settling at the bottom of the 

test tube
 (d) a layer of water over the layer of acetic 

acid. (Delhi 2015)
7. What do we observe on pouring acetic acid 

on red and blue litmus papers?
 (a) Red litmus remains red and blue litmus 

turns red.
 (b) Red litmus turns blue and blue litmus 

remains blue.
 (c) Red litmus turns blue and blue litmus 

turns red.
 (d) Red litmus becomes colourless and blue 

litmus remains blue. (AI 2015)

Study of the following properties of acetic acid (ethanoic acid) :
(i) Odour (ii) Solubility in water
(iii) E�ect on litmus (iv)  Reaction with sodium hydrogen 

carbonate

Experiment 8
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8. A student adds a few drops of ethanoic acid 
to test tubes X, Y and Z containing aqueous 
solutions of sodium chloride, sodium 
hydroxide and sodium carbonate respectively. 
If he now brings a burning splinter near the 
mouth of the test tubes immediately a�er 
adding the ethanoic acid in each one of them, 
in which of the test tube or test tubes the 
�ame gets extinguished?

 (a) X and Y (b) Y and Z
 (c) X and Z (d) only Z.

(Delhi 2014)
9. When you add about 2 mL of acetic acid to 

a test tube containing an equal amount of 
distilled water and leave the test tube to settle 
a�er shaking its contents, then a�er about 5 
minutes what will you observe in the test tube

 (a) a white precipitate settling at its bottom.
 (b) a clear colourless solution.
 (c) a layer of water over the layer of acetic 

acid, or
 (d) a layer of acetic acid over the layer of 

water. (Delhi 2014)
10. In an experiment to study the properties of 

ethanoic acid, a student takes about 3 mL 
of ethanoic acid in a dry test tube. He adds 
an equal amount of distilled water to it and 
shakes the test tube well. A�er some time he 
is likely to observe that

 (a) a colloid is formed in the test tube
 (b) the ethanoic acid dissolves readily in water
 (c) the solution becomes light orange
 (d) water �oats over the surface of ethanoic 

acid. (AI 2014)
11. A student takes about 2 mL ethanoic acid in 

a dry test tube and adds a pinch of sodium 
hydrogen carbonate to it. He reports the 
following observations :

 I. Immediately a colourless and odourless 
gas evolves with a brisk e�ervescence.

 II. �e gas turns lime water milky when 
passed through it.

 III. �e gas burns with an explosion when a 
burning splinter is brought near it.

 IV. �e gas extinguishes the burning splinter 
that is brought near it.

 �e correct observations are
 (a) I, II and III (b) II, III and IV
 (c) III, IV, and I (d) I, II and IV

(AI 2014)
12. A student takes a small quantity of sodium 

hydrogen carbonate powder in a dry test tube 
and pours 4-5 drops of ethanoic acid over 
it. What will he observe ? (Select the right 
option)

 (a) Evolution of a colourless gas with 
pungent smell.

 (b) Bubbles of a colourless and odourless 
gas.

 (c) Evolution of brown fumes along with a 
brisk e�ervescence.

 (d) Evolution of a colourless gas which 
burns with a pop sound when a burning 
splinter is brought near it. (Foreign 2014)

13. Four students P, Q, R and S studied the 
properties of ethanoic acid and reported their 
observations in the following table :

Student

Odour Miscibility with 
water

Like 
vinegar

Like 
rotten 

egg

Fully 
miscible

Partially 
miscible

P ü   ü
Q  ü  ü
R  ü ü 
S ü  ü 

 �e correctly reported observations are of
 (a) P (b) Q
 (c) R (d) S (Foreign 2014)
14. In an experiment to study the properties of 

acetic acid a student takes about 2 mL of 
acetic acid in a dry test tube. He adds about 
2 mL of water to it and shakes the test tube 
well. He is likely to observe that 

 (a) the acetic acid dissolves readily in water
 (b) the solution becomes light orange
 (c) water �oats over the surface of acetic acid
 (d) acetic acid �oats over the surface of water.

(Delhi 2013)
15. A student adds some water to 5 mL of 

ethanoic acid taken in a test tube and shakes 
it. He gets
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 (a) a clear solution
 (b) a milky solution
 (c) a layer of water over a layer of acid
 (d) a layer of acid over a layer of water.

(Delhi 2013 C)
16. When a student adds NaHCO3 to some 

ethanoic acid taken in a test tube,  he observes
 (a) no reaction taking place
 (b) a milky solution
 (c) e�ervescence of a gas
 (d) green coloured vapours. (Delhi 2013 C)
17. Which of the following observations is true 

about dilute solution of acetic acid?
 (a) It smells like vinegar and turns red litmus 

blue.
 (b) it smells like onion and turns blue litmus 

red.
 (c) It smells like orange and turns red litmus 

blue.
 (d) It smells like vinegar and turns blue 

litmus red. (Delhi 2012)
18. A student takes Na2CO3 powder in a test tube 

and pours some drops of acetic acid over it. 
He observes

 (a) no reaction in the test tube
 (b) colourless gas with pungent smell
 (c) bubbles of a colourless and odourless gas
 (d) white fumes with smell of vinegar.

(Delhi 2012)
19. A student adds 4 mL of acetic acid to a test 

tube containing 4 mL of distilled water. He 
then shakes the test tube and leaves it to settle. 
A�er about 10 minutes he observes

 (a) a layer of water over the layer of acetic acid
 (b) a layer of acetic acid over the layer of water
 (c) a precipitate settling at the bottom of the 

test tube
 (d) a clear colourless solution. (Delhi 2012)
20. On adding 2 mL acetic acid to 2 mL of water 

in a test tube, it was observed that
 (a) a clear and transparent solution is formed
 (b) a white precipitate is formed almost 

immediately
 (c) two separate layers were formed
 (d) a colourless and odourless gas is evolved.

(AI 2012)

21. On adding acetic acid to sodium hydrogen 
carbonate in a test tube, a student observes

 (a) no reaction
 (b) a colourless gas with pungent smell
 (c) bubbles of a colourless and odourless gas
 (d) a strong smell of vinegar. (AI 2012)
22. Which one of the following are the correct 

observations about acetic acid?
 (a) It turns blue litmus red and smells like 

vinegar.
 (b) It turns blue litmus red and smells like 

burning sulphur.
 (c) It turns red litmus blue and smells like 

vinegar.
 (d) It turns red litmus blue and has a fruity 

smell. (AI 2012)
23. Acetic acid smells like
 (a) an orange (b) an onion
 (c) lemon juice (d) vinegar.

(Foreign 2012, Delhi 2011)
24. In a litmus test, it is observed that an aqueous 

solution of acetic acid turns
 (a) blue litmus colourless
 (b) blue litmus red
 (c) red litmus blue
 (d) red litmus colourless. (Foreign 2012)
25. A student takes four test tubes marked A, B, 

C and D containing NaCl, Na2CO3, NaHCO3 
and NaOH respectively. He adds acetic acid 
to the test tubes one by one and every time 
he immediately brings a lighted match-
stick near to the mouth of the test tube. He 
observes that the match-stick extinguishes in 
the cases of 

 (a) A and B (b) B and C
 (c) C and D (d) D and A

(Foreign 2012)
26. Acetic acid solution turns
 (a) blue litmus red (b) red litmus blue
 (c) blue litmus colourless
 (d) red litmus colourless. (Delhi 2011)
27. On adding NaHCO3 to acetic acid, a gas is 

evolved which turns lime water milky due to 
the formation of

 (a) calcium bicarbonate
 (b) calcium hydroxide
 (c) calcium carbonate
 (d) calcium acetate. (Delhi 2011)
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28. Vapours of acetic acid smell
 (a) pungent like vinegar
 (b) sweet like rose
 (c) su�ocating like sulphur dioxide
 (d) odourless like water. (AI 2011)
29. Acetic acid reacts with solid sodium hydrogen 

carbonate
 (a) slowly forming no gas
 (b) vigorously with e�ervescence
 (c) slowly without e�ervescence
 (d) vigorously without gas formation.

(AI 2011)
30. A student added acetic acid to test tubes I, II, 

III and IV containing the labelled substances 
and then brought a burning splinter near the 
mouth of each test tube.

 
I II III IV

NaOH NaCl NaHCO3 Ca(OH)2

 �e splinter would be extinguished when 
brought near the mouth of test tube.

 (a) I (b) II
 (c) III (d) IV (AI 2011)
31. On shaking acetic acid with water
 (a) a colloidal solution is formed
 (b) a suspension is formed
 (c) a homogeneous mixture is formed
 (d) a heterogeneous mixture is formed.

(Foreign 2011)
32. A solid sodium bicarbonate is added to a 

dilute aqueous solution of ethanoic acid
 (a) brisk e�ervesence takes place and an 

odourless gas is evolved
 (b) brisk e�ervesence takes place and a 

pungent smelling gas is evolved
 (c) no e�ervescence occurs and no gas is 

evolved
 (d) brisk e�ervescence occurs and a gas is 

evolved which helps a glowing splinter to 
burn with a �ame. (Foreign 2011)

33. As observed in the school laboratory, acetic 
acid is 

 (a) blue in colour and has a fruity smell
 (b) colourless and smells like vinegar

 (c) colourless and has no odour.
 (d) colourless and smells like rotten eggs.

(Foreign 2011)
34. Four students added a small amount of 

ethanoic acid to sodium bicarbonate. �e 
gas evolved was tested for its behaviour with 
burning splinter and lime water.

 �ey reported their observations as given 
below

Student Gas 
evolved

Action of 
burning 
splinter

Action 
of lime 
water

A CO2 �e �ame 
of splinter 

extinguishes  
and gas does 

not burn.

Turned 
milky

B SO2 �e splinter 
burns 

brightly and 
the gas burns 

with a pop 
sound.

Turned 
green

C NO2 �e gas does 
not burn but 
the splinter 

burns with a 
hissing sound.

Turned 
black

D O2 �e gas burns 
with a yellow 

�ame and 
the splinter 

extinguishes.

Turned 
purple
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 �e correct observations have been reported 
by student

 (a) A (b) B
 (c) C (d) D (Delhi 2010)
35. Which of the following pairs of safety symbols 

are marked on the bottles of commercial 
acetic acid available in the laboratory?

I II

III IV
 (a) I (b) II
 (c) III (d) IV (Foreign 2010)
36. Four students observed the colour and odour 

of acetic acid and its reaction with sodium 
hydrogen carbonate. �ey tabulated their 
observations as given below.

Student Colour 
of acetic 

acid

Odour 
of acetic 

acid

Action with 
sodium 

hydrogen 
carbonate

A blue fruity gas evolves 
without 
bubbles

B colourless smell of 
vinegar

e�ervescence

C light 
green

odourless gas evolves 
without 
bubbles

D light 
brown

rotten 
egg

e�ervescence

 �e correct set of observations is that of  
student :

 (a) A (b) B
 (c) C (d) D (Delhi 2009)

2 Marks

37. A gas is liberated immediately with a brisk 
e�ervescence, when you add acetic acid to 
sodium hydrogen carbonate powder in a test 
tube. Name the gas and describe the test that 
con�rms the identity of the gas. (Delhi 2017)

38. What do you observe when you drop a few 
drops of acetic acid to a test tube containing

 (a) phenolphthalein
 (b) distilled water
 (c) universal indicator
 (d) sodium hydrogen carbonate powder?

(Delhi 2016)
39. A student adds a spoon full of powdered 

sodium hydrogen carbonate to a �ask 
containing ethanoic acid. List two main 
observations, he must note in his note book, 
about the reaction that takes place. Also write 
chemical equation for the reaction. (AI 2016)

40. A student is studying the properties of acetic 
acid in his school laboratory. List two physical 
and two chemical properties which he must 
observe and note in his record book.

(Foreign 2016)
41. List two observations which you make 

when you add a pinch of sodium hydrogen 
carbonate to acetic acid in a test tube. Write 
chemical equation for the reaction that 
occurs. (Delhi 2015)

42. When you add sodium hydrogen carbonate 
to acetic acid in a test tube, a gas liberates 
immediately with a brisk e�ervescence. Name 
this gas. Describe the method of testing this 
gas. (AI 2015)

43. A student is studying the properties of acetic 
acid. List two physical properties of acetic 
acid, he observes. What happens when he 
adds a pinch of sodium hydrogen carbonate 
to this acid? Write any two observations.

(Foreign 2015)
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1. (d) : Colourless and transparent solution will 
form.
2. (b) : Reaction of acetic acid with sodium 
hydrogen carbonate takes place with the evolution 
of bubbles of CO2 gas. CO2 is a colourless and 
odourless gas.
3. (c) : �e �ame extinguishes and the gas does 
not burn.
4. (c) : When acetic acid and water are mixed, a 
clear and homogenous solution was formed.
5. (d) : Refer to answer 2.
6. (a)
7. (a) : When we pour acetic acid on red litmus, 
it remains red but when it is poured on blue litmus, 
it turns red.
8. (d) : In test tube Z, sodium carbonate reacts 
with ethanoic acid, liberate CO2 gas, which can 
extinguish the burning splinter.
9. (b)   10. (b)
11. (d) : Ethanoic acid reacts with sodium 
bicarbonate to liberate carbon dioxide gas with 
e�ervescence.

NaHCO CH COOH CH COONa3
Sodium bicarbonate

3
Acetic acid

3
Sodiu

+ →
mm acetate

2H O + CO+ ↑2

�is CO2 gas liberated turns lime water milky and 
the gas extinguishes the burning splinter when 
brought near the mouth of the test tube. Carbon 
dioxide never burns with the explosion.
12. (b) : Bubbles of a colourless and odourless gas 
will be observed.
13. (d)  14. (a)  15. (a)
16. (c) : Refer to answer 11.
17. (d) : Dilute solution of acetic acid smells like 
vinegar and due to acidic in nature turns blue 
litmus red.
18. (c) : On addition of  Na2CO3 powder in a test 
tube with some drops of acetic acid then carbon 
dioxide gas is evolved with a brisk e�ervescence. 

CO2 gas is colourless and odourless.

CH COOH + Na CO CH COONa
CO H O

3 3

2

2 3

2

 →
+ ↑ +

19. (d)  20. (a)  21. (c)
22. (a)  23. (d)  24. (b)
25. (b) : Acetic acid reacts with NaHCO3 and 
Na2CO3 to give a colourless and odourless gas i.e., 
carbon dioxide (CO2).
CH3COOH + NaHCO3  CH3COO–Na+

+ CO2↑ + H2O 
2CH3COOH + Na2CO3  2CH3COO–Na+ 

+ CO2↑ + H2O 
�is CO2 gas extinguishes the lighted match-
stick. �us, student observes that the match-stick 
extinguishes in the cases of B and C.
26. (a)
27. (c) : When sodium hydrogen carbonate is 
added to acetic acid then carbon dioxide gas is 
evolved which turns lime water milky due to the 
formation of insoluble calcium carbonate.

Ca(OH) CO CaCO
(Lime water) (Milkiness)

calcium carbona

2 2 3+  → ↑

tte

2H O+

28. (a) : Vapours of acetic acid smells like vinegar.
29. (b) : Acetic acid reacts with solid sodium 
hydrogen carbonate to form carbon dioxide 
vigorously with a brisk e�ervescence.
30. (c) : Refer to answer 11.
31. (c)   32. (a)
33. (b) : Acetic acid is a colourless solution and 
smells like vinegar.
34. (a) : Student A has recorded the right 
observations. When sodium bicarbonate is added 
to ethanoic acid then it liberates carbon dioxide 
(CO2) gas.
When a burning splinter is brought near the  
test tube then it gets extinguished as CO2 is  
non-supporter of combustion.
CH3COOH + NaHCO3  CH3COONa 

+ CO2↑ + H2O

Detailed Solutions
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When this CO2 is passed through lime water then 
it turns milky due to the formation of insoluble 
calcium carbonate

Ca(OH) CO CaCO H O
Lime water

3
Milkiness

22 2+  → +

35. (c) : Acetic acid is corrosive and �ammable 
which is indicated by the symbol III.
36. (b) : Acetic acid is colourless and smells like 
vinegar. When acetic acid is added to sodium 
hydrogen carbonate, carbon dioxide gas is evolved 
with a brisk e�ervescence.
37. Carbon dioxide gas is liberated with a brisk 
e�ervescence when acetic acid is added to sodium 
hydrogen carbonate.
CH3COOH + NaHCO3 CH3COONa + CO2 + 
 H2O
�e gas is carbon dioxide which when passed 
through lime water turns it milky due to the 
formation of insoluble calcium carbonate.
Ca(OH)2 + CO2 CaCO3 ↓ + H2O
                      Calcium 
                          carbonate
                         (insoluble)

38. (a)    Acetic acid when added to phenolphthalein 
solution then there is no reaction and it remains 
colourless.
(b) Acetic acid gets dissolved in distilled water.
(c) Acetic acid turns the colour of universal 
indicator to orange.
(d) When acetic acid is added sodium hydrogen 
carbonate powder then there is evolution of 
colourless, odourless gas with a brisk e�ervescence.

CH COOH NaHCO CH COONa3
Acetic acid

3
Sodium 
bicarbonate

3
Sodi

+  →
uum 

acetate

2H O CO+ + ↑2
39. Refer to answer 11.
Student will observe the following changes :

 – there will be brisk e�ervescence of CO2 in the 
�ask of reaction mixture.

 – there will be evolution of colourless and 
odourless gas and some amount of heat will 
be released.

40. �e two physical properties are :
(i) it smells like vinegar.
(ii) it is a colourless liquid.
�e two chemical properties of acetic acid are :
(i) it turns blue litmus paper to red showing that 
it is acidic in nature.
(ii) it gives brisk e�ervescence when it reacts with 
sodium carbonate due to evolution of CO2 gas.
2CH3COOH + Na2CO3  2CH3COO–Na+ 

+ CO2 ↑ + H2O
41. Refer to answer 11.
42. Refer to answer 11.
43. Two physical properties of acetic acid are :
(i) it readily dissolves in water.
(ii) it smells like a vinegar.
When sodium hydrogen carbonate is added to this 
acid, carbon dioxide gas is released with the brisk 
e�ervescence. �e gas evolved is colourless and 
odourless.
CH3COOH + NaHCO3  CH3COONa 

+ CO2↑ + H2O
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1. A student took four test tubes P, Q, R and S 
and �lled about 8 mL of distilled water in 
each. A�er that he dissolved an equal amount 
of Na2SO4 in P, K2SO4 in Q, CaSO4 in R and 
MgSO4 in S. On adding an equal amount of 
soap solution and shaking each test tube well, 
a good amount of lather will be obtained in 
the test tubes.

 (a) P and Q (b) P and R
 (c) P, Q and S (d) Q, R and S.

(Delhi 2017)
2. A student requires hard water for an 

experiment in his laboratory which is not 
available in the neighbouring area. In the 
laboratory there are some salts, which when 
dissolved in distilled water can convert it into 
hard water. Select from the following groups 
of salts, a group, each salt of which when 
dissolved in distilled water will make it hard.

 (a) Sodium chloride, Potassium chloride
 (b) Sodium sulphate, Potassium sulphate
 (c) Sodium sulphate, Calcium sulphate
 (d) Calcium sulphate, Calcium chloride

(AI 2017)
3. While studying the saponi�cation reaction, 

what do you observe when you mix an equal 
amount of colourless vegetable oil and 20% 
aqueous solution of NaOH in a beaker?

 (a) �e colour of the mixture has become 
dark brown.

 (b) A brisk e�ervescence is taking place in 
the beaker.

 (c) �e outer surface of the beaker has 
become hot.

 (d) �e outer surface of the beaker has 
become cold. (AI 2017)

4. Which of the following sets of materials 
can be used for conducting a saponi�cation 
reaction for the preparation of soap?

 (a) Ca(OH)2 and neem oil
 (b) NaOH and neem oil
 (c) NaOH and mineral oil
 (d) Ca(OH)2 and mineral oil (Delhi 2016)
5. A student takes four test tubes marked 

P, Q, R and S of 25 mL capacity and �ll 
10 mL of distilled water in each. He dissolves 
one spoon full of four di�erent salts in each as 
–KCl in P, NaCl in Q, CaCl2 in R and MgCl2 
in S. He then adds about 2 mL of a sample of 
soap solution to each of the above test tubes. 
On shaking the contents of each of the test 
tubes, he is likely to observe a good amount of 
lather (foam) in the test tubes marked 

 (a) P and Q (b) R and S
 (c) P, Q and R (d) P, Q and S.

(Delhi 2016)
6. Consider the following comments about 

saponi�cation reactions:
 I. Heat is evolved in these reactions.
 II. For quick precipitation of soap, sodium 

chloride is added to the reaction mixture.
 III. Saponi�cation reactions are special kind 

of neutralisation reactions.
 IV. Soaps are basic salts of long chain fatty 

acids.
 �e correct comments are
 (a) I, II and III (b) II, III and IV
 (c) I, II and IV (d) Only I and IV.

(Delhi 2016)
7. A student puts a drop of reaction mixture of 

a saponi�cation reaction �rst on a blue litmus 
paper and then on a red litmus paper. He may 
observe that

 (a) there is no change in the blue litmus 
paper and the red litmus paper turns white

 (b) there is no change in the red litmus paper 
and the blue litmus paper turns red

 (c) there is no change in the blue litmus 
paper and the red litmus paper turns blue

 (d) no change in colour is observed in both 
the litmus papers. (AI 2016)

Study of the comparative cleaning capacity of a sample of soap in soft and hard water :

Experiment 9
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8. For preparing soap in the laboratory we 
require an oil and a base. Which of the 
following combinations of an oil and a base 
would be best suited for the preparation of 
soap?

 (a) Castor oil and calcium hydroxide.
 (b) Turpentine oil and sodium hydroxide.
 (c) Castor oil and sodium hydroxide.
 (d) Mustard oil and calcium hydroxide.

(AI 2016)
9. In the  neighbourhood of your school, hard 

water required for an experiment is not 
available. Select from the following groups 
of salts available in your school, a group each 
member of which, if dissolved in distilled 
water, will make it hard

 (a) Sodium chloride, calcium chloride
 (b) Potassium chloride, sodium chloride
 (c) Sodium chloride, magnesium chloride
 (d) Calcium chloride, magnesium chloride.

(AI 2016)
10. Consider the following oils.
 (I) Mobil oil (II) Castor oil
 (III) Turpentine oil (IV) Kerosene
 (V) Mustard oil (VI) Coconut oil
 Which of these can be used for preparation of 

soap?
 (a) I, II, III, VI (b) II, V, VI
 (c) II, III, V, VI (d) II, III, VI

(Foreign 2016)
11. �e chemical mostly used in the preparation 

of most of the soaps we use is 
 (a) sodium chloride
 (b) potassium hydroxide
 (c) sodium hydroxide
 (d) potassium chloride. (Foreign 2016)
12. A student is testing water to know which is 

best for cleansing purposes with soaps. He 
would �nd that the cleansing action of soap is 
best when he uses water obtained from 

 (a) rain (b) tap
 (c) hand pump (d) pond.

(Foreign 2016)
13. Hard water is not available for an experiment. 

Some salts are given below.
 I. Sodium chloride
 II. Sodium sulphate

 III. Calcium chloride
 IV. Calcium sulphate
 V. Potassium chloride
 VI. Magnesium sulphate
 Select from the following a group of these 

salts, each member of which may be dissolved 
in water to make it hard.

 (a) I, II, V (b) I, III, V
 (c) III, IV, VI (d) II, IV, VI
 (Delhi 2015, Delhi 2013)
14. A student prepared 20% sodium hydroxide 

solution in a beaker to study saponi�cation 
reaction. Some observations related to this 
are  given below :

 I. Sodium hydroxide solution turns red 
litmus blue.

 II. Sodium hydroxide readily dissolves in 
water.

 III. �e beaker containing solution appears 
cold when touched from outside.

 IV.  �e blue litmus paper turns red when 
dipped into the solution.

 �e correct observations are
 (a) I, II and IV (b) I, II and III
 (c) Only III and IV (d) Only I and II
 (Delhi 2015, Delhi 2013)
15. While preparing soap a small quantity 

of common salt is generally added to the 
reaction mixture of vegetable oil and sodium 
hydroxide. Which one of the following may 
be the purpose of adding common salt?

 (a) To reduce the basic nature of the soap.
 (b) To make the soap neutral.
 (c) To enhance the cleansing power of the 

soap.
 (d) To favour the precipitation of the soap.
 (AI 2015, Delhi 2014, Foreign 2014)
16. A student takes about 4 mL of distilled water 

in four test tubes marked P, Q, R and S. He 
then dissolves in each test tube an equal 
amount of one salt in one test tube, namely 
sodium sulphate in P, potassium sulphate 
in Q, calcium sulphate in R and magnesium 
sulphate in S. A�er that he adds an equal 
amount of soap solution in each test tube. 
On shaking each of these test tubes well, he 
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observes a good amount of lather (foam) in 
the test tubes marked

 (a) P and Q (b) Q and R
 (c) P, Q and S (d) P, R and S
 (AI 2015, Foreign 2014)
17. In order to study saponi�cation reaction 

we �rst prepare 20% solution of sodium 
hydroxide, if we record the temperature of this 
solution just a�er adding sodium hydroxide 
�akes to water and also test its nature using 
litmus, it may be concluded that the process 
of making this solution is

 (a) exothermic and the solution is alkaline
 (b) endothermic and the solution is alkaline
 (c) endothermic and the solution is acidic
 (d) exothermic and the solution is acidic.
 (Delhi 2014)
18. While studying saponi�cation reaction for the 

preparation of soap, the teacher suggested to 
a student to add a small quantity of common 
salt to the reaction mixture. �e function of 
common salt in this reaction is to

 (a) reduce the alkalinity of the soap
 (b) reduce the acidity of the soap
 (c) enhance the cleansing capacity of soap
 (d) favour precipitation of soap.
 (Delhi 2014)
19. A student takes about 6 mL of distilled water 

in each of the four test tubes P, Q, R and 
S, then dissolves an equal amount of four 
di�erent salts namely sodium chloride in P, 
potassium chloride in Q, calcium chloride 
in R and magnesium chloride in S. He then 
adds 10 drops of soap solution to each test 
tube and shake its contents. �e test tubes in 
which scum (insoluble substance) is formed 
with soap are

 (a) P and Q (b) Q and R
 (c) R and S (d) Q and S
 (Delhi 2014)
20. We need 20% aqueous solution of sodium 

hydroxide for the study of saponi�cation 
reaction. When we open the lid of the bottle 
containing solid sodium hydroxide we 
observe it in which form?

 (a) Colourless transparent beads
 (b) Small white beads
 (c) White pellets/�akes
 (d) Fine white powder (AI 2014)
21. While studying saponi�cation reaction, a 

student measures the temperature of the 
reaction mixture and also �nds its nature 
using blue/red litmus paper. On the basis 
of his observations the correct conclusion 
would be 

 (a) the reaction is exothermic and the 
reaction mixture is acidic

 (b) the reaction is endothermic and the 
reaction mixture is acidic

 (c) the reaction is endothermic and the 
reaction mixture is basic

 (d) the reaction is exothermic and the 
reaction mixture is basic. (AI 2014)

22. In a locality, hard water required for an 
experiment is not available. However, the 
following salts are available in the school 
laboratory :

 1. Sodium sulphate 2. Calcium sulphate
 3. Magnesium chloride
 4. Sodium chloride 5. Calcium chloride
 6. Potassium sulphate
 Which of the above salts may be dissolved in 

water to obtain hard water for the experiment?
 (a) 2, 3 and 5 (b) 1, 2 and 5
 (c) 1, 2, 4 and 6 (d) 3 and 5 only

(AI 2014)
23. Read the following statements :
 I. When a red litmus paper is dipped into 

a reaction mixture of a saponi�cation 
reaction, it turns blue and the reaction is 
exothermic.

 II. When a blue litmus paper is dipped into 
a reaction mixture of a saponi�cation 
reaction, its colour does not change and 
the reaction is exothermic.

 III. When a red litmus paper is dipped into 
a reaction mixture of a saponi�cation 
reaction, its colour does not change and 
the reaction is endothermic.

 IV. When a blue litmus paper is dipped into 
a reaction mixture of a saponi�cation 
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reaction, its colour does not change and 
the reaction is endothermic.

 Which of the above statements are correct?
 (a) I and II (b) II and III
 (c) III and IV (d) I and IV

(Delhi 2013)
24. Hard water required for an experiment is 

not available in a school laboratory. However 
following salts are available in the laboratory. 
Select the salts which may be dissolved in 
water to make it hard for the experiment.

 (1) Calcium sulphate (2) Sodium sulphate
 (3) Calcium chloride
 (4) Potassium sulphate
 (5) Sodium hydrogen carbonate
 (6) Magnesium chloride
 (a) 1, 2 and 4 (b) 1, 3 and 6
 (c) 3, 5 and 6 (d) 2, 4 and 5

(Delhi 2013)

25. Which of the following is not used for 
preparing soap in a school laboratory?

 (a) Castor oil (b) Coconut oil
 (c) Mineral oil (d) Cottonseed oil

(Delhi 2013 C)
26. Which of the following chemicals do you use 

for preparing soap in your laboratory?
 (a) Sodium hydroxide 
 (b) Magnesium hydroxide
 (c) Calcium hydroxide
 (d) Sodium carbonate (Delhi 2013 C)

2 Marks

27. Mention the essential material (chemicals) 
to prepare soap in the laboratory. Describe 
in brief the test of determining the nature 
(acidic/alkaline) of the reaction mixture of 
saponi�cation reaction. (AI 2017)
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Detailed Solutions

1. (a) : Test tube P contains Na2SO4 (Na+ ions)
                    Q contains K2SO4 (K+ions)
                    R contains CaSO4 (Ca2+ ions)
                    S contains MgSO4 (Mg2+ ions)
As soap does not give lather with solution contain 
Ca2+ and Mg2+ ions due to formation of insoluble 
calcium and magnesium salts of fatty acids. Hence, 
test tube R and S will not form lather while solution 
of test tube P and Q will form lather with soap.
2. (d) : Hard Water contains hydrogen 
carbonate, chloride and sulphate of calcium and 
magnesium. So, from the given option, (d) form 
hard water on adding to distilled water.
3. (c) : Saponi�cation reaction is an exothermic 
reaction (i.e., heat is released) thus during the 
reaction the outer surface of the beaker becomes 
hot.
4. (b) : Oils or fats when treated with sodium 
hydroxide solution gets converted into sodium salt 
of fatty acids (soaps) and glycerol. �is reaction for 
preparation of soap is called saponi�cation.
Mineral oil cannot be used in saponi�cation 
process as it does not form lather with soap.
5. (a) : Hard water contains hydrogen 
carbonates chlorides and sulphates of calcium and 
magnesium. �ese salts are soluble in water. When 
soap is added to hard water it reacts with these 
salts to form scum which is insoluble in water.
Magnesium + Sodium Magnesium + Sodium
      Chloride           Stearate Stearate (scum)    Chloride

Hence, test tube P and Q which are free from these 
salts will produce more foam as compared to test 
tubes R and S.
6. (c) : (I)  Mixing of an oil with sodium 
hydroxide solution is an exothermic reaction 
which is written as,
CH OCOR2 CH OH2

CHOCOR + 3NaOH CHOH + 3RCOONa

CH OCOR2 CH OH2
(Soap)

    Glycerol

Here, R stands for the alkyl group

(II) Sodium chloride helps in the precipitation of 
soap due to common-ion e�ect.
(III) Saponi�cation reactions are not neutralisation 
reaction because when the reaction gets completed 
there is slight sodium hydroxide present which 
turns red litmus paper to blue.
(IV) Soaps are basic salts of palmitic acid, stearic 
acid, oleic acid or long chain of fatty acids.
7. (c) : When a drop of reaction mixture of the 
saponi�cation reaction is put on the blue litmus 
paper then there will be no change in colour but 
when it is put on red litmus paper it turns blue 
which indicates the presence of little amount of 
sodium hydroxide.
8. (c) : Castor oil and sodium hydroxide 
will be best suited for the preparation of soap 
(saponi�cation) as this reaction occurs in presence 
of strong alkali with oils or fats.
Turpentine oil cannot be used in saponi�cation 
reaction as it is a distillation product that contains 
bulky organic molecules. So, it will not undergo 
saponi�cation reaction.
9. (d) : Hard water contains hydrogen 
carbonates, chlorides and sulphates of calcium and 
magnesium. �ese salts are soluble in water.
10. (b) : Castor oil, mustard oil and coconut oil is 
used for the preparation of soap while mobil oil, 
turpentine oil and kerosene can’t be used because 
they are bulky organic molecules with aromatic 
side chains.
11. (c) : Mostly sodium hydroxide is used in 
preparation of soaps because it is a strong alkali 
and easily hydrolyse oils and fatty acids.
12. (a) : Water from tap, ponds and hand pumps 
contain hydrogen carbonates, chlorides and 
sulphates of calcium and magnesium to various 
concentration. When soap is added to this water 
it reacts with these salts to form insoluble scum. 
On the other hand, rain water is free from such 
salts and hence best suited to observe the cleansing 
action of soap.
13. (c) : Refer to answer 9.
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14. (d)
15. (d) : Refer to answer 6.
16. (a) : Refer to answer 1.
17. (a)
18. (d) : Refer to answer 6.
19. (c)
20. (c) : Sodium hydroxide which is used in 
laboratory for making alkaline solution comes in 
the small white pellets.
21. (d) : Saponi�cation is an exothermic reaction 
i.e., heat is liberated during saponi�cation. When 
the reaction is complete then there is slight 
amount of NaOH still le� so the resulting solution 
is alkaline and turns red litmus paper to blue.
22. (a) : Hard water contains hydrogen 
carbonates, chlorides and sulphates of calcium 
and magnesium. �ese salt are soluble in water. 
�us, calcium sulphate, magnesium chloride and 

calcium chloride may be dissolved in water for 
getting hard water.
23. (a) : Saponi�cation is an exothermic reaction 
i.e., heat is liberated during saponi�cation. A red 
litmus paper is used to check the completion 
of saponi�cation reaction. Conversion of red 
litmus paper to blue shows the completion of 
saponi�cation reaction.
24. (b)
25. (c) : Mineral oil is not used for preparing 
soap because it does not form lather with soap.
26. (a)
27. Essential material required to prepare soap  
in laboratory are fatty acids (like palmitic acid, 
stearic acid), NaOH. To determine the nature of 
reaction mixture of saponi�cation, put a drop of 
mixture on red litmus paper, then it turns blue. 
Which indicates the alkaline nature of reaction 
mixture.
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1. A student was given the following ‘suggestions’ 
by his fellow students for performing the 
experiment on �nding the focal length of a 
convex lens

 (A) Select an object very far away from the 
laboratory window

 (B) Select a well illuminated object far, but 
not very far, from the laboratory window.

 (C) Keep all lights of the lab on
 (D) Place the lens between the object and the 

screen
 (E) Place the screen between the object and 

the lens
 (F) Obtain the sharpest image of the object 

on the screen
 He can perform the experiment better by 

following the suggestions
 (a) A, D, F (b) B, C, E
 (c) C, F, B (d) D, F, B

(Delhi 2010)
2. In the set-up shown below, a clear image of a 

distant object is obtained on the screen. �e 
focal length of the concave mirror is 

10 2 3 4 5 6 7 8 9 10 11 12 13

 (a) 11.4 cm (b) 9.4 cm
 (c) 9.8 cm (d) 9.9 cm

(Foreign 2010)
3. A student determines the focal length of a 

device X, by focussing the image of a far o� 
object on the screen positioned as shown in 
the �gure. �e device X is 

X

Screen

 (a) convex lens (b) concave lens
 (c) convex mirror (d) concave mirror

(Delhi 2009)
4. �e focal length of the concave mirror in the 

experimental set up shown below, equals

2 4 6 8 10 12 14 16 18

 (a) 10.3 cm (b) 11.0 cm
 (c) 11.7 cm (d) 12.2 cm

(Delhi 2008)
5. A student performs an experiment, on �nding 

the focal length Candle ( )C Lens ( )L Screen ( )S

 of a convex lens 
by keeping a 
lighted candle 
on one end of 
the laboratory 
table, a screen 

 on its other end and the lens between them as 
shown in the �gure. �e positions of the three 
are adjusted to get a sharp image of the candle 
�ame on the screen. If now the candle �ame 
were to be replaced by a distant lamp on a far 
away electric pole, the student would be able 
to get a sharp image of this distant lamp on 
the screen by moving

Determination of the focal length of :
(i)  Concave mirror (ii) Convex lens
by obtaining the image of a distant object.

Experiment 10
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 (a) the screen in the direction of the lens or 
the lens in the direction of the screen.

 (b) the screen in the direction of the lens or 
the lens away from the screen.

 (c) the screen away from the lens or the lens 
in the direction of the screen.

 (d) neither the screen nor the lens.
(Delhi 2008)

1 Mark

6. �ree students A, B and C focussed a distant 
building on a screen with the help of a 
concave mirror. To determine focal length 
of the concave mirror they measured the 
distances as given below :

 Student A : From mirror to the screen
 Student B : From building to the screen
 Student C : From building to the mirror
 Who measured the focal length correctly :
 (a) Only A (b) Only B
 (c) A and C (d) B and C

(Delhi 2017)
7. Study the given ray diagrams and select the 

correct statement from the following.

20 cm

X

Screen

25 cm

Y

Screen

 (a) Device X is a concave mirror and device 
Y is a convex lens, whose focal lengths are  
20 cm and 25 cm respectively.

 (b) Device X is a convex lens and device Y is 
a concave mirror, whose focal lengths are  
10 cm and 25 cm respectively.

 (c) Device X is a concave lens and device Y is 
a convex mirror, whose focal lengths are  
20 cm and 25 cm respectively.

 (d) Device X is a convex lens and device Y is 
a concave mirror, whose focal lengths are  
20 cm and 25 cm respectively.

(AI 2017)

8. A student obtained a sharp image of a 
candle �ame placed at the distant end of the 
laboratory table on a screen using a concave 
mirror to determine its focal length. �e 
teacher suggested him to focus a distant 
building about 1 km far from the laboratory, 
for getting more correct value of the focal 
length. In order to focus the distant building 
on the same screen the student should slightly 
move the

 (a) mirror away from the screen
 (b) screen away from the mirror
 (c) screen towards the mirror
 (d) screen towards the building

(Delhi 2016)
9. To determine the approximate focal length of 

the given convex lens by focussing a distant 
object (say, a sign board), you try to focus the 
image of the object on a screen. �e image 
you obtain on the screen is always

 (a) erect and laterally inverted
 (b) erect and diminished
 (c) inverted and diminished
 (d) virtual, inverted and diminished

(Delhi 2016)
10. A student determines the focal length of a 

device X by focusing the image of a distant 
object on a screen placed 20 cm from the 
device on the same side as the object. �e 
device X is

 (a) concave lens of focal length 10 cm
 (b) convex lens of focal length 20 cm
 (c) concave mirror of focal length 20 cm
 (d) convex mirror of focal length 20 cm

(Foreign 2016)
11. Study the following diagram and select the 

correct statement about the device X.

12 cm

S

X

 (a) Device X is a concave mirror of radius of 
curvature 12 cm.
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 (b) Device X is a concave mirror of focal 
length 6 cm.

 (c) Device X is a concave mirror of focal 
length 12 cm.

 (d) Device X is a convex mirror of focal 
length 12 cm. (Delhi 2015)

12. A student obtains a sharp image of the distant 
window (W) of the school laboratory on the 
screen (S) using the given concave mirror 
(M) to determine its focal length. Which of 
the following distances should he measure to 
get the focal length of the mirror?

 

W

S

M

M

S

W

 (a) MW (b) MS
 (c) SW (d) MW – MS

(AI 2015)
13. A student used a device (X) to obtain/focus 

the image of a well illuminated distant 
building on a screen as shown below in the 
diagram. Select the correct statement about 
the device (X).

X
S

8 cm
 (a) �is device is a concave lens of focal 

length 8 cm.
 (b) �is device is a convex mirror of focal 

length 8 cm.
 (c) �is device is a convex lens of focal length 

4 cm.
 (d) �is device is a convex lens of focal length 

8 cm. (AI 2015)
14. A student obtained the sharp image of a 

candle �ame placed at the farther end of 
laboratory table on a screen using a concave 

mirror. For getting better value of focal length 
of the mirror, the teacher suggested to him to 
focus the sun. What should the student do ?

 (a) Should move the mirror away from the 
screen.

 (b) Should move the mirror towards the 
screen.

 (c) Should move the mirror and screen both 
towards the sun.

 (d) Should move only the screen towards the 
sun. (Foreign 2015)

15. While determining the focal length of a 
convex lens, you try to focus the image of 
a distant object formed by the lens on the 
screen. �e image formed on the screen, as 
compared to the object, should be

 (a) erect and highly diminished
 (b) erect and enlarged
 (c) inverted and highly diminished
 (d) inverted and highly enlarged

(Foreign 2015)
16. A student has obtained a highly diminished 

image of the Sun on a screen using a convex 
lens. In order to determine the focal length of 
the lens, what should he measure?

 (a) Curvature of two surfaces of the lens
 (b) Aperture of the lens
 (c) Distance of the screen from the lens
 (d) Radius of curvature of two surfaces of the 

lens (Foreign 2014)
17. A student used a device X to obtain the image 

of a well illuminated distant building on a 
screen S as shown below in the diagram. Select 
the correct statement about the device X.

 
10 cm

S

X

 (a) �e device X is a convex lens of focal 
length 10 cm.

 (b) �e device X is a convex mirror of focal 
length 10 cm.
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 (c) �e device X is a concave mirror of focal 
length 10 cm.

 (d) �e device X is a convex mirror of radius 
of curvature 10 cm. (Foreign 2014)

18. A student focussed the Sun rays using an 
optical device ‘X’ on a screen S as shown.

X
S

20 cm

 From this it may be concluded that the device 
‘X’ is a (select the correct option)

 (a) Convex lens of focal length 10 cm
 (b) Convex lens of radius of curvature 20 cm
 (c) Convex lens of focal length 20 cm
 (d) Concave mirror of focal length 20 cm

(Foreign 2014)
19. To determine focal length of a concave 

mirror, a student obtains the image of a well 
lit distant object on a screen. To determine 
the focal length of the given concave mirror 
he needs to measure the distance between

 (a) mirror and the object
 (b) mirror and the screen
 (c) screen and the object
 (d) screen and the object and also mirror and 

the screen (Delhi 2012)
20. A student obtained a sharp image of the grills 

of a window on a screen using a concave 
mirror. His teacher remarked that for 
getting better results a well lit distant object 
(preferably the sun) should be focussed on 
the screen. What should be done for this 
purpose?

 (a) Move the screen slightly away from the 
mirror

 (b) Move the mirror slightly towards the 
screen

 (c) Move the screen and the mirror away 
from the object

 (d) Move the screen and the mirror towards 
the object (Delhi 2012)

21. To determine the focal length of a convex lens 
by obtaining a sharp image of a distant object, 
we generally follow the following steps which 
are not in proper sequence

 (A) Hold the lens between the object and the 
screen

 (B) Measure the distance between the lens 
and the screen

 (C) Select a well lit distant object
 (D) Place a screen opposite to the object on 

the lab table
 (E) Adjust the position of the lens to form a 

sharp image
 �e correct sequence of these steps is 
 (a) C, A, D, E, B (b) C, D, A, E, B
 (c) C, D, E, A, B (d) C, A, E, D, B

(Delhi 2012, AI 2011)
22. For �nding the focal length of a convex lens 

by obtaining the image of a distant object, one 
should use as the object

 (a) a well lit distant tree
 (b) window grill in the class room
 (c) any distant tree
 (d) a lighted candle kept at the other end of 

the table (Delhi 2011)
23. To �nd the focal length of a concave mirror, 

Rahul focusses a distant object with this 
mirror. �e chosen object should be

 (a) a tree (b) a building
 (c) a window (d) the sun

(Delhi 2011)
24. To �nd the focal length of a concave mirror, 

Sita should choose which one of the following 
set-ups?

 (a) A mirror holder and a screen holder.
 (b) A screen holder and a scale.
 (c) A mirror holder, a screen holder and a 

scale.
 (d) A screen, a mirror, holders for them and 

a scale. (AI 2011)
25. Dhoni obtained the image of a distant object 

on a screen by using a concave mirror. To 
�nd the focal length of the mirror, he should 
measure the distance between 

 (a) a mirror and the screen as well as between 
object and the screen
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 (b) mirror and the screen
 (c) object and the screen
 (d) object and the mirror (Foreign 2011)
26. Which of the following can be used to �nd 

the focal length of a convex lens?
 (a) Object at a distance of 10 cm for a lens of 

focal length 30 cm
 (b) Light from a laboratory window
 (c) Light from the sun
 (d) Light from a tree next to the window

(Foreign 2011)
27. Mohan, Sohan and Rahul separately 

measured the focal length of the same convex 
lens using the same distant tree as object. All 
of them measured the distance between the 

lens and the inverted image of the tree on the 
screen.

 Mohan obtained a sharp image on the screen 
and labelled the measured distance as f1.

 Sohan obtained a slightly smaller and 
somewhat blurred image on the screen. He 
labelled the measured distance as f2.

 Rahul obtained a magni�ed and blurred 
image on the screen. He labelled the measured 
distance as f3.

 �e three measured values of focal length are 
likely to be related as 

 (a) f1 < f2 and f1 = f3 (b) f1 < f2 and f1 < f3
 (c) f3 > f1 > f2 (d) f1 = f2 = f3

(Foreign 2011)
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1. (a) : To �nd the focal length of a convex lens, 
the object should be as far as possible for best 
estimation. So, suggestion A is required. Now, to 
focus the image on the screen, lens should be hold 
in between screen and object and results are best if 
the image obtained is sharp. Hence suggestions D 
and F are must. �erefore, one can �nd the focal 
length by �nally measuring the distance between 
lens and screen.
2. (c) : Position of mirror = 2 cm
 Position of screen = 11.8 cm

 Image distance = (11.8 – 2) cm = 9.8 cm
Hence, focal length of the concave mirror used is 
9.8 cm.
3. (d) : As the screen and the object are on same 
side and the device converges the rays coming 
from far-o� object on the screen. �erefore, device 
X is a concave mirror.
4. (b) : Position of screen = 3.4 cm
 Position of mirror = 14.4 cm
 Image distance = (14.4 – 3.4) cm = 11 cm

 Focal length of the concave mirror is 
approximately 11 cm.
5. (a) : As the object distance has been increased 
and the focal length of the lens is constant, hence 
the image distance is reduced, i.e., more close to 
the focus. So, to obtain the sharp image of a distant 
lamp, the screen should be moved towards the lens 
or the lens should be moved towards the screen.
6. (a) : Only student A has determined focal 
length of the concave mirror correctly as focal 
length is equal to the image distance from the 
mirror of a distant object.
7. (d) : As the image is formed on the other side 
of the device X and image is real and point sized.

 Device X is convex lens of focal length 20 cm.
As the image is formed on the same side of the 
device Y and image is real and point sized.

 Device Y is concave mirror of focal length 25 cm 
Hence, option (d) is correct.

8. (c) : As object move away from the mirror, 
the screen should be move towards the mirror to 
obtain a sharp image.
9. (c) : Convex lens is a converging lens. �e 
object placed beyond 2F or very far from the lens 
(i.e., in�nity), the image formed is real, inverted 
and diminished.
10. (c) : �e device is the concave mirror of focal 
length 20 cm.
11. (c) : Devics X is the concave mirror of focal 
length 12 cm.
12. (b) : He should measure distance between 
screen and the mirror, i.e., MS.
13. (d) : The image is formed on the other side 
of the device X, the image is real and point 
sized.

 �e device is a convex lens of focal length 8 cm.
14. (b) : To focus the sun, the distance between 
mirror and screen should be equal to the focal 
length of the mirror. But to focus the object 
placed at farther end of the table, the distance 
between mirror and screen is greater than its 
focal length.
So, the student should move the mirror towards 
the screen.
15. (c) : Refer to answer 9.
16. (c) : Student should measure distance 
between the lens and the screen to obtain the focal 
length of the lens.
17. (c) : Device X is a concave mirror of focal 
length 10 cm.
18. (c) : Refer to answer 13.
19. (b) : Refer to answer 12.
20. (b) : As object is far away from the mirror, the 
mirror should be move towards the screen to get a 
better image of a well lit distant object.
21. (b) : To �nd the focal length of a convex lens, 
we should follow the steps as stated below :

 – Select a well lit distant object (e.g., Sun).

Detailed Solutions
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 – Adjust the screen opposite the object on the 
lab table or we can use wall behind us as a 
screen.

 – Hold the lens between object and screen.
 – Try to focus the image on the screen by 

adjusting the position of lens.
 – Measure the distance between lens and screen. 

�is distance is equal to the focal length of the 
lens.

22. (a) : To �nd focal length of a lens, a well 
illuminated distant object (tree) is used.
23. (d) : To �nd focal length, a well lit distant 
object is necessary and Sun is the best object to 
focus for �nding the focal length of a concave 
mirror.

24. (d) : To obtain image of any object, one should 
have mirror, screen, their holders and a scale to 
measure all the distance.
25. (b)
26. (c) : To �nd focal length of a convex lens, 
light from the sun can be used.
27. (c) : Image obtained by Mohan is correct and 
gives the correct measure of focal length, i.e., f1. 
If the screen is placed at a distance > f1 then the 
image is blurred and magni�ed .

 f3 > f1
and if the screen is placed very close to the lens  
< f1, then image is smaller and blurred.

 f2 < f1.
Hence, f3 > f1 > f2.
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1. In the experiment on tracing the path of a ray 
of light passing through a rectangular glass 
slab, the correct setting of the protractor (D), 
for measuring the angle of incidence ( i), 
and the angle of emergence ( e), correspond, 
respectively, to diagrams is 

 K L

 M N

 (a) K and M (b) K and N
 (c) L and M (d) L and N

(Delhi 2010)
2. A student traces the path of a ray of light 

passing through a rectangular glass slab.

 (A)  (B) 

 (C)  (D) 

 For measuring the angle of incidence, he 
must position the protractor in the manner 
shown in �gure

 (a) A (b) B
 (c) C (d) D

(Delhi 2009)
3. A student performs the experiment on 

tracing the path of a ray of light passing 
through a rectangular glass slab for di�erent 
angles of incidence. He measures the angle of 
incidence i, angle of refraction r and angle 
of emergence e for all his observations. He 
would �nd that in all cases

 (a) i is more than r but (nearly) equal  
to e

 (b) i is less than r but (nearly) equal to e
 (c) i is more than e but (nearly) equal 

to r
 (d) i is less than e but(nearly) equal to r

(Delhi 2008)

1 Mark

4. �e correct sequencing of angle of incidence, 
angle of emergence, angle of refraction and 
lateral displacement shown in the following 
diagram by digits 1, 2, 3 and 4 is

31

4

2

 (a) 2, 4, 1, 3 (b) 2, 1, 4, 3
 (c) 1, 2, 4, 3 (d) 2, 1, 3, 4

(Delhi 2017)
5. A student very cautiously traces the path of a 

ray through a glass slab for di�erent values of 

Tracing the path of a ray of light passing through a rectangular glass slab for di�erent angles 
of incidence. Measure the angle of incidence, angle of refraction, angle of emergence and 
interpret the result.

Experiment 11
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the angle of incidence ( i). He then measures 
the corresponding values of the angle of 
refraction ( r) and the angle of emergence 
( e) for every value of the angle of incidence. 
On analysing these measurements of angles, 
his conclusion would be 

 (a) i > r > e (b) i = e > r
 (c) i < r < e (d) i = e < r

(AI 2017)
6. Select from the following the best 

experimental set-up for tracing the path of 
a ray of light passing through a rectangular 
glass slab.

P Q

R S

 (a) P (b) Q
 (c) R (d) S

(Delhi 2016)
7. A student has traced the path of a ray of light 

passing through a glass slab as follows. If you 
are asked to label 1, 2, 3 and 4, the correct 
sequencing of labelling i, e, r and lateral 
displacement respectively is 

1

2

3 4

 (a) 2, 1, 3, 4 (b) 1, 2, 3, 4
 (c) 1, 3, 2, 4 (d) 1, 3, 4, 2

(Foreign 2016)
8. Four students P, Q, R and S traced the path 

of a ray of light passing through a glass slab 
for an angle of incidence 40° and measured 
the angle of refraction. �e values as 
measured by them were 18°, 22°, 25° and 30° 

respectively. �e student who has performed 
the experiment methodically is 

 (a) P (b) Q
 (c) R (d) S

(Delhi 2015)
9. A student traces the path of a ray of light 

through a rectangular glass slab for the 
di�erent values of angle of incidence. He 
observes all possible precautions at each 
step of the experiment. At the end of the 
experiment, on analysing the measurements, 
which of the following conclusions is he likely 
to draw?

 (a) i = e < r (b) i < e < r
 (c) i < e > r (d) i = e > r

(AI 2015)
10. Which of the following is the best 

experimental set-up out of the four shown 
for tracing the path of a ray of light passing 
through a rectangular glass slab?

 (a)  (b) 

 (c)  (d) 

(Foreign 2015)
11. A�er tracing the path of a ray of light passing 

through a rectangular glass slab for four 
di�erent values of the angle of incidence, a 
student reported his observations in tabular 
form as given below:

S. No. i r e
I 30° 19° 29°
II 40° 28° 40°
III 50° 35° 51°
IV 60° 40° 59°

 Out of the four the best observation is 
 (a) I (b) II
 (c) III (d) IV

(Foreign 2014)
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12. A student traces the path of a ray of white light 
passing through a rectangular glass slab and 
marks the angles of incidence ( i), refraction 
( r) and emergence ( e) as shown. Which 
angle or angles has he not marked correctly?

i

r

e

 (a) i only (b) i and r
 (c) i and e (d) r and e

(Delhi 2012)
13. While tracing the path of a ray of light passing 

through a rectangular glass slab, a student 
tabulated his observations as given below : 

S. No. i r e
I 60° 40° 61°
II 50° 36° 51°
III 40° 28° 39°
IV 30° 20° 31°

 �e best observation is
 (a) I (b) II
 (c) III (d) IV (Delhi 2012)
14. Four students A, B, C and D traced the paths 

of incident ray and the emergent ray by �xing 
pins P and Q for incident ray and pins R and 
S for emergent ray for a ray of light passing 
through a glass slab.

 �e correct emergent ray was traced by the 
student

 (a) A (b) B
 (c) C (d) D

(Delhi 2011)
15. Rahim recorded the following sets of 

observations while tracing the path of a ray of 
light passing through a rectangular glass slab 
for di�erent angles of incidence. 

S.No. Angle of 
incidence

Angle of 
refraction

Angle of 
emergence

I 45° 41° 45°
II 40° 38° 38°
III 45° 41° 40°
IV 41° 45° 41°

 �e correct observation is recorded at serial 
number

 (a) I (b) II
 (c) III (d) IV

(Delhi 2011)
16. In these diagrams, the angle of refraction r 

has been correctly marked in which diagram?

r

r

I II

r

r

III IV

 (a) I (b) II
 (c) III (d) IV (AI 2011)
17. For a ray of light passing through a glass 

slab the lateral displacement was correctly 
measured as 

A B

P

Q

C
D

R

 (a) AB (b) PQ
 (c) CD (d) PR (AI 2011)
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18. �e best set-up of pins for the incident ray 
to trace the path of a ray of light passing  
through a rectangular glass slab is represented 
in the �gure. 

I II III IV

 (a) I (b) II
 (c) III (d) IV

(Foreign 2011)
19. While tracing the path of a ray of light 

passing through a rectangular glass slab, the 
four students I, II, III and IV arrived at the 

following di�erent conclusions.
 Student I : Angle of incidence > Angle of 

emergence.
 Student  II : Angle of refraction > Angle of 

emergence.
 Student III : Emergent ray is parallel to 

refracted ray.
 Student IV : Emergent ray is parallel to 

incident ray.
 �e correct conclusion has been drawn by the 

student 
 (a) I (b) II
 (c) III (d) IV
 (Foreign 2011)
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Detailed Solutions

1. (a) : K represents angle of incidence and M 
represents angle of emergence.
2. (b) : Position shown in �gure (B) is most 
appropriate.
3. (a) : For rectangular slab,

i = e and i > r
4. (b) : 

Correct sequence is 2, 1, 4, 3.
5. (b) : Refer to answer 3.
6. (d) : Position shown in �gure S is best as to 
trace the path of ray light passing through a glass 
slab. Pins should be placed at least 1 cm apart and 
also ray of light should be incident such that the 
emergent ray stays in the frame.
7. (c) : Refer to answer 4.
Correct sequence is 1, 3, 2, 4.
8. (c) : Experiment performed by student R is 
correct.
As    1.5 (glass)

 sin i =  sin r    sin r = 
sin 40°

µ
 = 0.428

 r  25°
9. (d) : Refer to answer 3.
10. (b) : Among the given set-ups, option (b) will 
give us required results.
11. (b) : Since light is passing from air to glass 
and then to air, hence incident angle is equal to 
emergent angle.

And, 
sin
sin

i
r

 = , where  = 1.5 for glass.

�erefore, the best observation is II.
12. (c) : i and e are marked incorrectly as 
angle of incidence is the angle between incident 
ray and the normal and angle of emergence is the 
angle between emergent ray and the normal.
13. (d) : For refraction through glass slab,  = 1.5 
and i = e

i r e µ = sin
sin

i
r

I 60° 40° 61° 1.35
II 50° 36° 51° 1.30
III 40° 28° 39° 1.37
IV 30° 20° 31° 1.46

Result obtained in observation IV is close to the 
actual scenario.
14. (b)
15. (a) : For glass slab,
 i = e >  r

Note that µ = sin
sin

i
r

, where  = 1.5 for glass slab.

In given case,
  1.07 which does not corresponds to the glass 

slab. So, there is a mistake in the value of r. It 
must be about 30°.
16. (d) : Angle of refraction is the angle made by 
refracted ray with the normal.
17. (c) : CD represents the lateral displacement 
as the lateral displacement is the measure which 
represents the shi� between emergent ray and the 
extended incident ray.
18. (b) : Set-up II is appropriate.
19. (d) : Correct conclusion has been drawn by 
student IV as in case of rectangular glass slab
 i = e and i > r
Also, incident ray when extended is parallel to the 
emergent ray.
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1. �e four pictures of the microscope 
given below show the manner in which a 
microscope should be handled. �e picture 
that shows the correct way of using the coarse 
adjustment while viewing through the high 
power objective is :

 A B

 C D

 (a) A (b) B
 (c) C (d) D 

(Delhi 2010)

2. A chain of yeast cells forms because
 (a) yeast cells do not separate a�er budding 
 (b) daughter cells are unable to survive 

without parent cells
 (c) buds reproduce as soon as they are 

formed
 (d) daughter cells stick together with the 

help of mucus.
(Foreign 2010)

3. �e given slides A and B were identi�ed by 
four students I, II, III and IV as stated below:

A B

Slide A Slide B
I. Binary �ssion in 

Amoeba
Daughter cells of 
Amoeba

II. Budding in yeast Buds of yeast

III. Binary �ssion in 
Amoeba

Buds of yeast

IV. Budding in yeast Daughter cells in 
Amoeba

 Of the above mentioned identi�cations of 
slides A and B, which one is correct?

 (a) I (b) II
 (c) III (d) IV

(Delhi 2008)

1 Mark

4. Identify the �gures showing the process of 
budding in yeast.

I II III IV

 (a) I, II and III (b) II, III and IV
 (c) I, II and IV (d) III, IV and I

(Delhi 2014)

5. A student has to focus his compound 
microscope to observe a prepared slide 
showing di�erent stages of binary �ssion in 
Amoeba. �e steps he is likely to follow are 
listed below in a haphazard manner.

 I. Adjust the diaphragm and the mirror of 
the microscope so that su�cient light 
may enter to illuminate the slide.

 II. Fix the slide on the stage carefully.
 III. Adjust the microscope to high power and 

focus.
 IV. Adjust the microscope to low power and 

focus.

Studying (a) binary �ssion in Amoeba, and (b) budding in yeast with the help of prepared slides.

Experiment 12
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 �e correct sequence of the above steps to 
observe the slide under the microscope is 

 (a) I, II, IV, III (b) II, I, IV, III
 (c) II, IV, I, III (d) I, IV, II, III

(AI 2014)
6. When you study a slide showing di�erent 

stages of budding in yeast, you observe the 
following stages:

 I.  �e bud may get separated from the 
parent body and develop into a new 
individual.

 II. �e body of the bud develops and gives 
rise to another baby bud.

 III. A bud comes out in any direction from 
the body of the parent cell.

 IV. �us they may form a colony.
 �e proper sequence of the above stages is 
 (a) II, I, III, IV (b) II, III, I, IV
 (c) III, II, I, IV (d) III, I, II, IV

(AI 2014)
7. Study the following statements about the 

process of budding in yeast.
 I. A bud arises from a particular region of a 

parent body.
 II. �e parent cell divides into two daughter 

cells, here the parental identity is lost.
 III. Before detaching from the parent body, a 

bud may form another bud.
 IV. A bud when detaches from the parent 

body, grows into a new individual.
 Select the correct statements :
 (a) I, II and III (b) II, III and IV
 (c) I, III and IV (d) I, II and IV

(Foreign 2014, Delhi 2013)
8. A�er observing various slides showing 

di�erent stages of binary �ssion in Amoeba, 
a student draws the following diagrams. 
However, these diagrams may not be in 
proper sequence.

 I II

 III IV V
 Identify the correct sequence of the above stages.
 (a) III, II, I, V, IV (b) III, V, II, I, IV
 (c) III, I, II, V, IV (d) III, II, V, I, IV

(Foreign 2014)
9. Following are the sketches drawn by four 

students P, Q, R and S. Which one of them 
does not illustrate budding in yeast?

 P Q R S

 (a) P (b) Q
 (c) R (d) S

(Delhi 2013)
10. A student has to observe a permanent slide 

of binary �ssion in Amoeba. Find the correct 
sequence of steps given below for focussing 
the object under a microscope.

 (A) Place the slide on the stage, look through 
the eye-piece and adjust the mirror to get 
proper illumination.

 (B) Focus the slide sharp using �ne 
adjustment screw.

 (C) Look through the eye-piece and raise the 
objective lens using coarse adjustment 
screw till the object is focussed.

 (D) Look through the eye-piece and move 
the slide till the object is visible.

 (a) D, C, B, A (b) A, B, D, C
 (c) A, D, C, B (d) A, C, D, B

(Delhi 2012)
11. A�er viewing di�erent slides, a student draws 

following diagrams. Select the one which 
depicts binary �ssion in Amoeba.

 A B C D
 (a) A (b) B
 (c) C (d) D

(Delhi 2012)
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12. A�er observing the prepared slides of binary 
�ssion in Amoeba and budding in yeast 
following observations were reported:

 (A) Single cells of Amoeba and yeast were 
undergoing binary �ssion and budding 
respectively.

 (B) Cytokinesis was observed in the yeast cell 
only.

 (C) Elongated nucleus was dividing to form 
two daughter nuclei in Amoeba.

 (D) A chain of buds were observed due to 
reproduction in Amoeba.

 �e correct observation (s) is/are:
 (a) A and C (b) B only
 (c) C andD (d) D, A and C.

(Delhi 2012)
13. A student a�er viewing a prepared slide 

illustrates the budding in yeast in the 
following order which is not correct:

 A B C D E

 �e correct order should be :
 (a) B, C, D, E, A (b) B, E, D, C, A
 (c) B, D, E, C, A (d) B, D, C, E, A

(Delhi 2012)
14. Following diagrams were drawn by di�erent 

students on having seen prepared slides of 
budding in yeast.

I II III IV V
 Correct diagrams are: 
 (a) I, II, III (b) II, III, IV
 (c) III, IV, V (d) I, IV, V.

(AI 2012)
15. In which of the following �gures is budding 

not shown?

I II III IV

 (a) I (b) II
 (c) III (d) IV

(AI 2012)

16. �e following �gures illustrate binary �ssion 
in Amoeba in an incorrect sequences.

I II

III IV

 �e correct sequence is 
 (a) III, II, IV, I (b) III, IV, II, I
 (c) II, III, IV, I (d) IV, III, II, I.

(AI 2012)
17. From the following diagrams, select the 

correct ones showing stages of binary �ssion 
in Amoeba:

I II

III
IV V

 (a) I, II, III (b) IV, II, III
 (c) V, II, III (d) IV, I, III

(AI 2012)
18. A�er observing a slide, a student draws the 

following diagrams for di�erent stages of 
binary �ssion in Amoeba which are not given 
in a correct sequence here.

I II

 III IV
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 �e correct sequence of these diagrams 
should be :

 (a) III, IV, I, II (b) IV, III, I, II
 (c) III, I, IV, II (d) IV, I, III, II.

(Foreign 2012)
19. A student draws the following diagram 

a�er observing a prepared slide under a 
microscope. �is illustrates

 
 (a) bud formation in yeast
 (b) formation of daughter cells in yeast
 (c) binary �ssion in Amoeba
 (d) pseudopodia formation in Amoeba.

(Foreign 2012)
20. A prepared slide of budding in yeast was 

shown to the students of a class. Di�erent 
students made di�erent sketches on the basis 
of their memory. Out of these, four diagrams 
are shown below:

I II III IV  
�e correct diagram (s) is/are :

 (a) I (b) II
 (c) I and IV (d) II and III.

(Foreign 2012)
21. A yeast cell in which budding occurs was seen 

to have 
 (a) one bud cell 
 (b) two bud cell
 (c) three bud cell 
 (d) a chain of bud cells.

(Delhi 2011)
22. A student was given two permanent slides, 

one of binary �ssion in Amoeba and other 
of budding in yeast. He was asked to identify 
any one di�erence in the nucleus of the two. 
One such di�erence, he identi�ed correctly 
was :

 (a) Presence of one nucleus in Amoeba, two 
in yeast cell and one in bud.

 (b) Presence of two nuclei in centrally 
constricted Amoeba, one in yeast cell and 
one in its bud.

 (c) Presence of two distant nuclei in Amoeba, 
one in yeast cell and two in bud.

 (d) Presence of a single nucleus each in 
Amoeba, yeast cell and its attached bud.

 (Delhi 2011)
23. Binary �ssion is observed in which one of the 

following �gures?

A B

C D

 (a) A (b) B
 (c) C (d) D 

(Delhi 2011)
24. �e shape of yeast cell is 
 (a) only spherical
 (b) only oval
 (c) irregular 
 (d) both oval and spherical.

(AI 2011)
25. �e steps involved in observing a slide under 

a microscope are given below. �ey are not in 
proper sequence.

 I. Focus the object under high power of the 
microscope.

 II. Place the slide on the stage of the 
microscope.

 III. Arrange the mirror to re�ect maximum 
light to the slide.

 IV. Focus the object under low power of the 
microscope.

 �e proper sequence of steps is 
 (a) II, III, IV, I 
 (b) I, II, III, IV
 (c) IV, III, II, I 
 (d) III,  I, II, IV.

(AI 2011)
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26. �e given �gure illustrates binary �ssion in 
Amoeba in improper order. 

 I II III IV

 �e correct order is :
 (a) III, IV, II, I (b) IV, III,  II, I
 (c) II, III,  IV,  I (d) I, III, IV, II.

(AI 2011)
27. A slide shows a cell and another similar cell of 

smaller size attached to the tip of the �rst cell. 
�is slide could be of 

 (a) two buds of yeast
 (b) yeast with a bud
 (c) Amoeba with bud
 (d) two daughter cells of Amoeba.

(Foreign 2011)
28. �e process represented in the given diagram 

is :

 
 (a) formation of bud taking place in Amoeba
 (b) formation of daughter cells in Amoeba
 (c) identical gametes being formed in 

Amoeba
 (d) formation of spores in Amoeba.

(Foreign 2011)
29. �e budding in yeast is illustrated by the 

following diagram:

 I II III IV

 (a) I (b) II
 (c) III (d) IV

(Foreign 2011)
30.

 
 �e �gures above are drawn from slides 

showing reproduction in yeast and Amoeba. 

�e correct description of the �gure is :
 (a) Amoeba undergoing binary �ssion is at a 

stage when nucleus is elongating, while 
yeast has undergone budding

 (b) Yeast is undergoing binary �ssion and 
daughter nuclei have already formed, 
while a newly formed daughter Amoeba 
is undergoing growth

 (c) �e nucleus of a parent Amoeba is 
undergoing division to pass into its bud 
while yeast has already divided into two 
daughter cells

 (d) Amoeba is undergoing cytokinesis and 
yeast is undergoing budding

(Delhi 2010)
31. Four stages of binary �ssion in Amoeba are 

shown below. �e stage at which nuclear 
�ssion and cytokinesis are observed is, stage

 I II III IV
 (a) I (b) II
 (c) III (d) IV

(Delhi 2009)
32. �e two diagrams given below, aim to show 

the sequence of events for the binary �ssion 
in Amoeba and budding in yeast.

 Binary �ssion in Amoeba

 I II III IV

 Buding in yeast

 V VI VII

 �e correct sequence of events in the two 
diagrams respectively are 

 (a) (I, II, III, IV) and (V, VI, VII)
 (b) (IV, III, II, I) and (VII, VI, V)
 (c) (II, III, I, IV) and (VI, V, VII)
 (d) (III, I, II, IV) and (VI, VII, V)

(AI 2009)
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33. Out of the given diagrams, the correctly 
labelled diagram showing budding in yeast is

 

Nuclear fragment
Nucleus

Nucleus of bud
Nucleus of yeast

Nucleus of mother cell
Nucleus of daughter cell

I

II

III

IV

Nucleolus of bud
Nucleolus of yeast

 (a) I (b) II
 (c) III (d) IV

(Foreign 2009)

2 Marks

34. Name the type of asexual reproduction in 
which two individuals are formed from a 
single parent and the parental identity is lost. 
Write the �rst step from where such a type of 
reproduction begins. Draw �rst two stages of 
this reproduction.

(Delhi 2017)
35. Draw in sequence (showing the four stages), 

the process of binary �ssion in Amoeba.
(AI 2017)

36. Draw a labelled diagram to show that 
particular stage of binary �ssion in Amoeba 
in which its nucleus elongates and divides 
into two and a constriction appears in its cell 
membrane.       (Delhi 2016)

37. A student is observing a permanent slide 
showing sequentially the di�erent stages of 
asexual reproduction taking place in yeast. 
Name this process and draw diagrams, of 
what he observes, in a proper sequence.

(AI 2016)
38. In which asexual reproduction two 

individuals are formed from a single parent 
and the parental identity is lost? Draw the 
initial and the �nal stages of this type of 
reproduction to justify your answer. Write the 
event with which this process starts.

(Foreign 2016)
39. Name the type of asexual reproduction in 

which two individuals are formed from a 
single parent and the parental identity is lost. 
Draw the initial and the �nal stages of this 
type of reproduction. State the event with 
which this reproduction starts.

(Delhi 2015)
40. Students were asked to observe the permanent 

slides showing di�erent stages of budding in 
yeast under high power of a microscope.

 (a) Which adjustment screw (coarse/�ne) 
were you asked to move to focus the 
slides?

 (b) Draw three diagrams in correct sequence 
showing budding in yeast.

(AI 2015)
41. A student is viewing under a microscope a 

permanent slide showing various stages of 
asexual reproduction by budding in yeast. 
Draw diagrams of what he sees (in sequence).

(Foreign 2015)
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Detailed Solutions

1. (b)   2. (a) 3. (a)
4. (c) : In the process of budding, a small 
outgrowth (bud) arises from the parent body. 
Nucleus divides to form two daughter nuclei, 
of which one passes into the bud. �e bud 
now detaches from the parent body and grows 
independently as a new individual or may remain 
attached to parent body, forming chain of cells.
5. (b)
6. (c) : Refer to answer 4.
7. (c)
8. (d) : Amoeba reproduces by binary �ssion in 
which the parent organism splits to form two new 
organisms. When Amoeba cell has reached its 
maximum size of growth, then �rst the nucleus 
of Amoeba lengthens and divides into two parts. 
A�er that the cytoplasm of Amoeba divides into 
two parts one part around each nucleus. In this 
way, one parent Amoeba divides to form two 
smaller amoebae (called daughter amoebae).
Hence the correct sequence is – III, II, V,I and IV 
and correct option is (d).
9. (c)   10. (c)
11. (c) : �e diagram (c) depicts binary �ssion in 
Amoeba, because during binary �ssion in Amoeba, 
�rstly nucleus lengthens and then divides into two 
parts. A�er that the cytoplasm of Amoeba divides 
into two equal parts, one part around each nucleus 
and gives rise  to two new organisms.
12. (a)   13. (d)
14. (d) : Budding is an asexual method of 
reproduction in which a small part of the body of 
the parent organism grows out as a ‘bud’ which 
then detaches and becomes a new organism.
�e correct diagrams are I, IV and V and hence 
the correct option is (d).
15. (a) : Refer to answer 4. 
16. (a) : Refer to answer 8. 
17. (c) : Refer to answer 8. 
18. (a) : Refer to answer 8.  
19. (c) : Refer to answer 8.

20. (c)   21. (d) 22. (b)
23. (c) : Binary �ssion is the division of a cell into 
two daughter cells.
24. (d)   25. (a)
26. (c) : Refer to answer 8.
27. (b)
28. (b) : �e given �gure represents binary �ssion 
in Amoeba.
29. (b)
30. (a) : �e given �gures represent the process of 
binary �ssion in Amoeba and budding in yeast.
31. (b)   32. (c) 33. (b)
34. Binary �ssion is the type of asexual 
reproduction in which two individuals are formed 
from a single parent and the parental identity is 
lost. �is type of reproduction begins with the 
division of parent cell when the nucleus starts 
dividing into two equal parts. �e �rst two stages 
of this reproduction are as follows:

Parent cell

Nucleus
Cytoplasm

Nucleus
lengthens

Nucleus divides
into two parts

Stage 1 Stage 2

35. �e stages of binary �ssion in Amoeba in 
sequence are as follows.

Fully
grown
Amoeba Nucleus

Cytoplasm

Nucleus
lengthens

(a) Parent cell (b)

Nucleus divides
into two

(c)

Two smaller
amoebae
produced

(e) Two daughter cells

Cytoplasm
divides

(d)

36. Refer to answer 34. 
37. �e process observed by the student is 
budding in yeast. It can be illustrated as follows :

os
bi

nc
bs

e.c
om



340  CBSE Champion Science Class 10

Yeast cell

38. Binary �ssion is the type of asexual 
reproduction where two individuals are formed 
from a single parent and parental identity is 
lost. �e unicellular organisms like, Amoeba, 
Paramecium, etc., reproduce through binary 
�ssion. �is process starts with karyokinesis.
When the Amoeba cell grows fully and reaches its 
maximum size, then �rst the nucleus of Amoeba 
lengthens and divides into two parts. 

Fully
grown
Amoeba Nucleus

Cytoplasm

Nucleus
lengthens

(a) Parent cell (b)

Nucleus divides
into two parts

(c)  

Two smaller
amoebae
produced

(e) Two daughter cells

Cytoplasm
divides

(d)

39. Refer to answer 38.
40. (a) Coarse adjustment screw is used to focus 
the slides. 

(b)

 

Parent cell

I II III IV

41. Refer to answer 40 (b).
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1. In the following diagram the correctly marked 
angles are 

A

i

e
r

D

 (a) A and e (b) i, A and D
 (c) A, r and e (d) A, r and D

(Delhi 2017)
2. Study the following ray diagram.

 
 In this diagram, the angle of incidence, the 

angle of emergence and the angle of deviation 
respectively have been represented by

 (a) y, p, z (b) x, q, z
 (c) p, y, z (d) p, z, y (AI 2017)
3. Study the following �gure in which a student 

has marked the angle of incidence ( i), angle 
of refraction ( r), angle of emergence ( e), 
angle of prism ( A) and the angle of deviation 
( D). �e correctly marked angles are 

D

A

e

i

r

 (a) A and i
 (b) A, i and r
 (c) A, i, e and D
 (d) A, i, r and D (Delhi 2016)

4. In an experiment to trace the path of a ray 
of light through a triangular glass prism, a 
student would observe that the emergent ray

 (a) is parallel to the incident ray
 (b) is along the same direction of incident 

ray
 (c) gets deviated and bends towards the 

thinner part of the prism
 (d) gets deviated and bends towards the 

thicker part (base) of the prism.
(AI 2016)

5. A�er tracing the path of a ray of light through 
a glass prism, a student marked the angle of 
incidence ( i), angle of refraction ( r), angle 
of emergence ( e) and the angle of deviation 
( D) as shown in the diagram. �e correctly 
marked angles are 

 
 (a) i and r (b) i and e
 (c) i, e and D (d) i, r and e

(Delhi 2015, Delhi 2013 C)
6. A student traces the path of a ray of light 

through a triangular glass prism for di�erent 
values of angle of incidence. On analysing 
the ray diagrams, which one of the following 
conclusions is he likely to draw?

 (a) �e emergent ray is parallel to the 
incident ray.

 (b) �e emergent ray bends at an angle to the 
direction of the incident ray.

 (c) �e emergent ray and the refracted ray 
are at right angles to each other.

 (d) �e emergent ray is perpendicular to the 
incident ray. (AI 2015, Foreign 2014)

Tracing the path of the rays of light through a glass prism.

Experiment 13
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7. In which of the following four diagrams is the 
correct path of a ray of light passing through 
a glass prism shown?

 (a) 

 (b) 

 (c) 

 (d) 

(Foreign 2015)

8. Consider the following traces of the path of 
a ray of light passing through a glass prism. 

Identify the diagram which shows the correct 
path of a ray of light.

 I II

 III IV

 (a) I (b) II
 (c) III (d)  IV

(Foreign 2014, Delhi 2013)
9. You are tracing the path of a ray of light 

passing through a glass prism. �e ideal 
angles of incidence would be between

 (a) 10° and 20° (b) 20° and 30°
 (c) 35° and 60° (d) 55° and 70°

(Delhi 2013 C)
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Detailed Solutions

1. (a) : Correct �gure :
A

i

D

r
e

 Correctly marked angles are A and e. 
2. (c) : Angle of incidence is the angle made 
by incident ray with the normal, so p is the angle 
of incidence. Angle of emergence is the angle  
between emergent ray and the normal, i.e., y 
and the angle of deviation is the angle between 
extended incident and emergent ray, so z is the 
angle of deviation.
3. (a) : Refer to answer 1.
Correctly marked angles are A and i.
4. (d) : �e emergent ray gets deviated and 
bends towards the thicker part (base) of the prism.

5. (b) : Refer to answer 1.
i and e are correctly marked.

6. (b) : �e peculiar shape of the prism makes 
the emergent ray bend at an angle to the direction 
of the incident ray.
7. (a) : When a ray of light enters the glass prism, 
the ray bends towards the normal as glass > air 

 i > r 

When light is incident on second surface, the ray 
bends away from the normal as air > glass 
i.e., e > r
8. (c) : Refer to answer 7.
9. (c) : �e angles of incidence should be 
between 35° to 60° to trace the path of ray passing 
through a glass prism.

os
bi

nc
bs

e.c
om



1 Mark

1. If you focus the image of a distant 
object, whose shape is given below, 
on a screen using a convex lens, the

 shape of the image of this object on the screen 
would be

 (a)  (b) 

 (c)  (d) 

(Delhi 2017)
2. A student obtains a blurred image of a distant 

object on a screen using a convex lens. To 
obtain a distinct image on the screen, he 
should move the lens

 (a) away from the screen
 (b) towards the screen
 (c) to a position very far away from the screen
 (d) either towards or away from the screen 

depending upon the position of the 
object (AI 2017)

3. A teacher sets up the stand carrying a convex 
lens of focal length 15 cm at 42.7 cm mark on 
the optical bench. He asks four students A, B, 
C and D to suggest the position of screen on 
the optical bench so that a distinct image of 
a distant tree is obtained almost immediately 
on it. �e positions suggested by the students 
were as

 A. 12.7 cm B. 29.7 cm
 C. 57.7 cm D. 72.7 cm
 �e correct positions of the screen was 

suggested by
 (a) A (b) B (c) C (d) D

(Foreign 2016)
4. A student has obtained a point image of a 

distant object using the given convex lens. 
To �nd the focal length of the lens he should 
measure the distance between the

 (a) lens and the object only
 (b) lens and the screen only
 (c) object and the image only
 (d) lens and the object and also between the 

object and the image (Delhi 2015)
5. A student was given a convex lens of focal 

length 12 cm by his teacher to perform the 
experiment, ‘‘To �nd the image distance 
for various object distances in case of given 
convex lens.’’ He performed the experiment 
methodically observing all possible 
precautions and noted down his observations 
in tabular form as given below.
S. No. Object distance 

(cm)
Image distance 

(cm)
1 60 15
2 48 16
3 36 21
4 24 24
5 18 36
6 16 48

 While checking, the teacher remarked that 
in one of the observations the image distance 
has not been recorded carefully. Identify the 
serial number of that observation.

 (a) 2 (b) 3 (c) 4 (d) 6
(Delhi, Foreign 2014)

6. By using a convex lens, a student obtained a 
sharp image of his class-room window grill 
on a screen. In which direction should he 
move the lens to focus a distant tree instead 
of the grill?

 (a) Towards the screen
 (b) Away from the screen
 (c) Very far away from the screen
 (d) Behind the screen (AI 2011)

2 Marks

7. A student places a candle �ame at a distance 
of about 60 cm from a convex lens of focal 

Finding the image distance for varying object distances in case of a convex lens and drawing 
corresponding ray diagrams to show the nature of image formed.

Experiment 14
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length 10 cm and focuses the image of the 
�ame on a screen. A�er that he gradually 
moves the �ame towards the lens and each 
time focuses the image on the screen.

 (i) In which direction - towards or away 
from the lens, does he move the screen to 
focus the image?

 (ii) How does the size of the image change?
 (iii) How does the intensity of the image 

change as the �ame moves towards the 
lens?

 (iv) Approximately for what distance between 
the �ame and the lens, the image formed 
on the screen is inverted and of the same 
size? (Delhi 2017)

8. A student focuses the image of a candle �ame, 
placed at about 2 m from a convex lens of a 
focal length 10 cm on a screen. A�er that he 
moves gradually the �ame towards the lens 
and each time focuses its image on the screen

 (i) In which direction does he move the lens 
to focus the �ame on the screen?

 (ii) What happens to the size of the image of 
the �ame formed on the screen?

 (iii) What di�erence is seen in the intensity 
(brightness) of the image of the �ame on 
the screen?

 (iv) What is seen on the screen when the 
�ame is very close (at about 5 cm) to the 
lens? (AI 2017)

9. A student focuses the image of a well 
illuminated distant object on a screen using 
a convex lens. A�er that he gradually moves 
the object towards the lens and each time 
focuses its image on the screen by adjusting 
the lens.

 (i) In which direction-towards the screen or 
away from the screen, does he move the 
lens?

 (ii) What happens to the size of the image-
does it decrease or increase?

 (iii) What happens to the image on the screen 
when he moves the object very close to 
the lens? (Delhi 2016)

10. To �nd the image distance for varying object 
distances in case of a convex lens of focal 
length 15 cm, a student obtains on a screen 
a sharp image of a bright object by placing 

it at 20 cm distance from the lens. A�er that 
he gradually moves the object away from the 
lens and each time focuses the image on the 
screen.

 (i) In which direction-towards or away from 
the lens does he move the screen to focus 
the object?

 (ii) How does the size of image change?
 (iii) Approximately at what distance does he 

obtain the image of magni�cation –1?
 (iv) How does the intensity of image change 

as the object moves farther and farther 
away from the lens? (Foreign 2016)

11. To �nd the image-distance for varying object 
distances in case of a convex lens, a student 
obtains on a screen a sharp image of a bright 
object placed very far from the lens. A�er that 
he gradually moves the object towards the 
lens and each time focuses its image on the 
screen.

 (i) In which direction towards or away from 
the lens, does he move the screen to focus 
the object?

 (ii) What happens to the size of image does it 
increase or decrease?

 (iii) What happens when he moves the object 
very close to the lens? (Delhi 2015)

12. A 4 cm tall object is placed on the principal 
axis of a convex lens. �e distance of the 
object from the centre of the lens is 12 cm 
and its sharp image is formed at a distance of  
24 cm from it on a screen on the other side 
of the lens. If the object is now moved a little 
away from the lens, in which way (towards 
the lens or away from the lens) will he have 
to move the screen to get a sharp image of the 
object on it again? How will the magni�cation 
of the image a�ected? (AI 2015)

13. A student places a 8.0 cm tall object 
perpendicular to the principal axis of a convex 
lens of focal length 20 cm. �e distance of the 
object from the lens is 30 cm. He obtains a 
sharp image of the object on a screen placed 
on the other side of the lens. What will 
be the nature (inverted, erect, magni�ed, 
diminished) of the image he obtains on a 
screen? Draw ray diagram to justify your 
answer. (Foreign 2015)
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1. (b) : Convex lens forms real and inverted 
image of the objects.

2. (d) : �e image of a distant object is formed 
near the focus of the lens, hence the lens should 
move either away or towards the screen to focus 
the image.
3. (c) : Focal length = 15 cm
 Lens position = 42.7 cm
�e image of the distant object (in�nity) is formed 
at the focus.

 Image position = (42.7 + 15) cm = 57.7 cm
4. (b) : In case of distant object,
image distance from lens = focal length of the lens.
5. (b) : For a convex lens :

 
1 1 1
v u f

− =

From observation 4, f = 
24
2

12= cm

Given value of focal length = 12 cm
 Observation 4 is correct.

Let us solve for observation 3.
For u = – 36 cm, f = + 12 cm, v = ?

 
1 1

36
1

12v
+ =

 
1 1

12
1

36
1

18v
= − =

 v = 18 cm
 Observation 3 is incorrect.

6. (a) : As we increase object distance from lens, 
image distance decreases. Hence he should move 
lens towards the screen.
7. u = – 60 cm, f = 10 cm
(i) As student moves the �ame (i.e., object) 
towards the lens, the object distance is decreasing. 
As a result the image will move away from the 
lens. So, to focus the image, the student should 
gradually move the screen away from the lens.

(ii) Magni�cation, m v
u

=

If u decreases and v increases, then m increases.
Hence, size of image increases as we move object 
towards the lens.
(iii) �ere is no e�ect on the intensity of focused 
image. If the screen is kept �xed and the object is 
moved towards the lens then the image formed is 
blurred and of small size or we can say that it is of 
reduced intensity.
(iv) To obtain the image of same size, the object 
(�ame) must be placed at 2f.

 u = 2f = 2 × 10 = 20 cm from lens.

8. (i) Refer to answer 7 (i).
(ii) Refer to answer 7 (ii).
(iii) Refer to answer 7 (iii).
(iv) u = 5 cm < f (10 cm)

 �e image will disappear from screen.
As the object is placed between optical centre 
and focus, the image formed is virtual and erect. 
Virtual images can not be formed on screen.

9. (i) Refer to answer 7 (i).
(ii) Refer to answer 7 (ii).
(iii) Refer to answer 8 (iv).

10. f = 15 cm, u = – 20 cm
(i) As the object is moving away from lens, the 
object distance is increasing.

 Image distance decreases.
Hence, the screen should be moved towards the 
lens to focus the image.
(ii) �e size of image reduces as the object moves 
away from lens.
(iii) To obtain magni�cation – 1, the object must 
be placed at 2f from lens.

 u = 2 × 15 cm = 30 cm from lens.
As m = – 1

 |v| = |u| = 30 cm from lens (on the other side)
(iv) �e intensity of image does not change as we 
move the object in either direction. �e intensity 
of focused image is same.

Detailed Solutions
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But if the screen is kept �xed and object is moved 
away from lens, the image formed is blurred and 
magni�ed and of reduced intensity.
11. (i) Refer to answer 7 (i).
(ii) Refer to answer 7 (ii).
(iii) Refer to answer 8 (iv).
12. h = 4 cm, u = – 12 cm, v = 24 cm

 m v
u

m= =
−

= − =24
12

2 2or | |

If object is moved away from the lens, the screen 
should be moved towards the lens. As we move 
object away from lens, magni�cation is less than 2.
13. h = 8.0 cm, f = +20 cm, u = – 30 cm

As, 
1 1 1
v u f

− =

 
1 1 1 1

20
1

30
3 2
60

1
60v f u

= + = − = − =

 v = + 60 cm

 
m v

u
= =

−
= −60

30
2

Image is real, inverted and magni�ed

A

B

M

O

F12F1

F2 2F2

N

B′

A′

60 cm

20 cm

30 cm
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1. A student while observing an embryo of a 
gram seed listed various parts of the embryo 
as listed below :

 Testa, Micropyle, Cotyledon, Tegmen, 
Plumule, Radicle.

 On examining the list the teacher commented 
that only three parts are correct. Select these 
correct parts.

 (a) Cotyledon, Testa, Plumule
 (b) Cotyledon, Plumule, Radicle
 (c) Cotyledon, Tegmen, Radicle
 (d) Cotyledon, Micropyle, Plumule

(Delhi 2017)
2. To perform an experiment to identify the 

di�erent parts of an embryo of a dicot seed, 
�rst of all you require a dicot seed. Select 
dicot seeds from the following group

 Wheat, Gram, Maize, Pea, Barley, Ground-
nut

 (a) Wheat, Gram and Pea
 (b) Gram, Pea and Groundnut
 (c) Maize, Pea and Barley
 (d) Gram, Maize and Groundnut

(AI 2017)
3. A student has to perform the experiment 

“To identify the di�erent parts of an embryo 
of a dicot seed”. Select from the following an 
appropriate group of seeds.

 (a) Pea, gram, wheat
 (b) Red kidney bean, maize, gram
 (c) Maize, wheat, red kidney bean
 (d) Red kidney bean, pea, gram

(Delhi 2016)
4. A student while observing an embryo of a pea 

seed in the laboratory listed various parts of 
the embryo as given below:

 Testa, Tegmen, Radicle, Plumule, Micropyle, 
Cotyledon

 On examining the list the teacher remarked 
that only three parts are correct. Select three 
correct parts from the above list :

 (a) Testa, Radicle, Cotyledon
 (b) Tegmen, Radicle, Micropyle
 (c) Cotyledon, Plumule, Testa
 (d) Radicle, Cotyledon, Plumule

(AI 2016)
5. �e students of a class were asked by the 

teacher to study the di�erent parts of an 
embryo of an angiosperm. Given below are 
the essential steps for the experiment.

 A. Soak the seeds in plain water and keep 
them overnight.

 B. Cut open the soaked seed and observe its 
di�erent parts.

 C. Take some healthy seeds in a petri-dish.
 D. Drain the excess water, cover the seeds 

with a wet cotton cloth and leave them as 
it is for a day.

 �e correct sequence of these steps is 
 (a) C, A, D, B (b) C, D, A, B
 (c) A, C, D, B (d) A, C, B, D.

(Foreign 2016)
6. A student identi�ed various parts of an 

embryo of a gram seed and listed them as 
given below:

 I. Testa 
II. Plumule

 III. Radicle 
IV. Cotyledon

 V. Tegmen
 Out of these the actual parts of the embryo 

are 

Identi�cation of the di�erent parts of an embryo of a dicot seed (Pea, gram or red kidney bean).

Experiment 15
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 (a) I, II, III (b) II, III, IV
 (c) III, IV, V (d) II, IV, V

(Delhi 2015)
7. A student was asked to observe and identify 

the various parts of an embryo of a red kidney 
bean. He identi�ed the parts and listed them 
as under

 I. Tegmen 
II. Testa

 III. Cotyledon 
IV. Radicle

 V. Plumule
 �e correctly identi�ed parts among these are 
 (a) I, II and III 

(b) II, III and IV
 (c) III, IV and V 

(d) I, II, IV and V
(AI 2015)

8. A student is asked to study the di�erent parts 
of an embryo of pea seeds. Given below are 
the essential steps for the experiment:

 I Soak the pea seeds in plain water and 
keep them overnight.

 II Cut open the soaked seed and observe its 
di�erent parts.

 III Take some pea seeds in a petri dish.
 IV Drain the excess water. Cover the seeds 

with a wet cotton cloth and leave them as 
it is for a day.

 �e correct, sequence of these steps is
 (a) III, I, IV, II
 (b) III, IV, I, II
 (c) III, I, II, IV
 (d) III, II, I, IV.

(Foreign 2015)
9. You are asked by your teacher to study the 

di�erent parts of an embryo of a gram seed. 
Given below are the steps to be followed for 
the experiment.

 I. Soak the gram seeds in plain water and 
keep them overnight.

 II. Cut open the soaked seed and observe its 
di�erent parts.

 III. Take some dry gram seeds in a petri dish.
 IV. Drain the excess water.
 V. Cover the soaked seeds with a wet cotton 

cloth and leave them for a day.
 �e correct sequence of these steps is 
 (a) III, I, V, IV, II
 (b) III, I, II, IV, V
 (c) III, IV, V, I, II
 (d) III, I, IV, V, II.
 (Delhi 2014)
10. In the following diagram showing the 

structure of embryo of a dicot seed, what are 
the parts marked I, II and III sequentially?

 (a) Plumule, Cotyledon, Radicle
 (b) Plumule, Radicle, Cotyledon
 (c) Cotyledon, Plumule, Radicle
 (d) Radicle, Plumule, Cotyledon

(AI 2014)
11. A student observed an embryo of a red kidney 

bean and identi�ed four parts in it as
 I. Cotyledon II. Plumule
 III. Radicle IV. Tegmen 
 �e correctly identi�ed parts are
 (a) I, II and III
 (b) II, III and IV
 (c) I, III and IV
 (d) I, II and IV

(Foreign 2014)
12. A student will be able to see the embryo of a 

gram seed when the dry gram seed is 
 (a) soaked in strong salt solution
 (b) kept as it is
 (c) soaked in plain water overnight
 (d) soaked in oil. (Delhi 2013 C)
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Detailed Solutions

1. (b) : �e given �gure shows the embryo of 
gram seed.

2. (b) : Wheat, maize, barley have only one 
cotyledon and are monocot seeds. Gram, pea  
and groundnut seeds can be divided into two 
halves, i.e., they have two cotyledons and are dicot 
seeds.
3. (d) : Red kidney bean, pea and gram are 
all dicots, so student performing experiment  

“To identify the di�erent parts of an embryo of 
dicot seed” should select the seeds of option (d), 
while wheat and maize are monocots.
4. (d) : Structure of dicot seed contains plumule, 
radicle and cotyledon.
5. (a)
6. (b) : Refer to answer 1.
7. (c) : Refer to answer 4.
8. (a)   9. (d)
10. (a) : I – Plumule
 II – Cotyledon 
 III – Radicle
11. (a) :  �e correctly identi�ed parts which 
are present in an embryo of red kidney bean are 
cotyledon, plumule and radicle.
12. (c)
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Section - A
1. Why does carbon become stable a�er sharing 

four electrons? What type of bond is formed 
by sharing of electrons?

2. Name any two non-renewable resources.
3. An element X is placed in the 3rd period and 

2nd group of the Modern Periodic Table.
(a) Write electronic con�guration of the 

element X.
(b) Write the balanced equation of the 

reaction when this element burns in the 
presence of air.

4. When iron rod is kept dipped in copper 
sulphate solution for sometime, a brown 
coating is formed on the iron rod. What 
change will be observed in the colour of 
the solution? Also write the reactions 
involved.

5. State the expression for lateral magni�cation 
of a concave mirror in terms of object distance 
and image distance.

6. (i)  Write the chemical formula of each of the 
following :
(a) Plaster of Paris (b)   Gypsum

(ii) How can plaster of Paris be converted 
into gypsum?

(iii) List any one use of plaster of Paris.

7. Write chemical equations for the reaction of 
ethanoic acid with
(i)  sodium carbonate (ii) potassium
(iii)  soda lime.

OR
 A compound X has molecular formula, 

C3H6. One mole of X reacts with one mole of 
bromine to yield a compound Y. Deduce the 
structures of X and Y.

8. (a)  What prevents the entry of food into 
trachea while swallowing?

(b) Why rate of breathing is faster in aquatic 
animals as compared to terrestrial 
animals?

9. (a) Why does menstruation occur?
(b) Why some plants are propagated only by 

vegetative methods?
OR

 How is the sex of the o�spring determined in 
the zygote? Explain.

10. What is �ssion? What are the di�erent types 
of �ssion? Explain them with the help of 
diagrams.

11. When does an electric short-circuit occur?
12. If electrical energy costs ` 3 per unit, what is 

the total cost of leaving 4 light bulb, rated at 
100 W each, switched on for 8 hours?

Time Allowed : 3 hours Maximum Marks : 80

GENERAL INSTRUCTIONS

(i) �e question paper comprises two sections, A and B. You are to attempt both the sections.
(ii) All questions are compulsory. However, an internal choice will be provided in two questions of 3 marks 

each and one question of 5 marks.
(iii) Question numbers 1 to 2 in Section A are one-mark questions. �ese are to be answered in one word or  

in one sentence.
(iv)  Question numbers 3 to 5 in Section A are two-marks questions. �ese are to be answered in about  

30 words each.
(v)  Question numbers 6 to 15 in Section A are three-marks questions. �ese are to be answered in about  

50 words each.
(vi)  Question numbers 16 to 21 in Section A are �ve-marks questions. �ese are to be answered in about  

70 words each.
(vii) Question numbers 22 to 27 in Section B are two-marks questions based on practical skills. �ese are to 

be answered in brief.

Time Allowed : 3 hours Maximum Marks : 80

Practice Paper - 1 (Solved)
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13. Draw the pattern of magnetic �eld lines 
of a current carrying solenoid. What does 
the pattern of �eld lines inside the solenoid 
indicate? Write one application of magnetic 
�eld of current carrying solenoid.

14. Explain why :
(i) It is di�cult to burn a piece of wood fresh 

from a tree.
(ii) Pouring dry sand over the �re 

extinguishes it.
(iii) It is di�cult to use hydrogen as a source 

of energy.
(iv) Charcoal is considered a better fuel than 

wood.
15. Nitin went to Goa on a holiday recently with 

his family. �ere were lots of tourists in the 
beach. �e beach was very dirty with plastic, 
paper, waste food, mineral water bottle, etc., 
thrown here and there. Nitin thought that 
something should be done to save the beach.

 (a) What values are shown by Nitin?
(b) What can Nitin do to save the beach from 

becoming a dumping group?
(c) How can government help in keeping the 

beach clean?
16. (a)  State the chemical properties on which 

the following uses of baking soda are 
based :

 (i) as an antacid
 (ii) as a soda-acid �re extinguisher
 (iii)  to make bread or cake so� and 

spongy.
(b) How washing soda is obtained from 

baking soda? Write balanced chemical 
equation.

17. �e elements of the third period of the 
Periodic Table are given below :

Group 1 2 13 14 15 16 17
Period (3) Na Mg Al Si P S Cl

(a) Which atom is bigger, Na or Mg? Why?
(b) Identify the most (i) metallic and  

(ii) non-metallic element in Period 3.
(c) Which is more non-metallic, S or Cl?
(d) Which has higher atomic mass, Al or Cl? 
Give reasons for your choice.

18. (a)  State the relation between object 
distance, image distance and focal length 
of a spherical mirror.

(b) A concave mirror of focal length 15 cm 
form an image of an object kept at a 
distance of 10 cm from the mirror. Find 
the position, nature and size of the image 
formed by it.

(c) Draw a ray diagram to show the image 
formed by a concave mirror when an 
object is placed between pole and focus 
of the mirror.

OR
 What do you mean by linear magni�cation 

produced by mirrors? �e power of a lens is 
+2.5 D. What kind of lens is it and what is its 
focal length?

 Draw a ray diagram of an image when an 
object is placed on the principal axis of a 
convex lens between focus and optical centre.

19. (a) De�ne electromagnetic induction.
(b) Two coils P and S are wound over the 

same iron core. Coil P is connected to 
battery and key and the coil S is connected 
to galvanometer. Write your observations 
when :

G

1 2 3 4 5 6 7

(  ).
+

K

Coil-P Coil-S

(i) Current in the coil P is started by closing 
the key.

(ii) Current continues to �ow in coil P.
(iii) Current in coil P is stopped by removing 

the key.
Explain the reason for such observation.

20. (a) Draw a diagram of human ‘alimentary 
canal’ and label oesophagus, liver, gall 
bladder and duodenum on this diagram.

(b) What is the function of liver in the 
human body?

21. (a)  Explain human male reproductive system 
with the help of a diagram.
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Detailed Solutions

(b) ‘Regeneration cannot be regarded as 
reproduction’. Why?

Section - B
22. A solution ‘X’ gives orange colour when a 

drop of universal indicator is added to it. On 
the other hand, another solution ‘Y’ gives 
bluish-green colour when a drop of universal 
indicator is added to it.

 What are the types of solutions ‘X’ and ‘Y’ and 
what type of pH would they have?

23. What would you observe when you put 
some aluminium pieces in copper sulphate 
solution?

24. Four students connect 4 cells of 1.5 V each to 
get a battery of voltage 6 V. Draw all possible 
arrangements of cells.

25. When light from free space bends towards 
normal, on hitting a surface, then what 
should be its refractive index ( )? Is it  > 1, 

 < 1 or  = 
1
2

? Justify your answer.

26. List the various steps of observing a slide 
under the microscope.

27. Di�erentiate between binary �ssion and 
multiple �ssion.

1. Carbon attains nearest noble gas con�guration 
by sharing its four valence electrons with itself or 
with other atoms. �e bond formed is a covalent 
bond.
2. Coal and petroleum.
3. �e element present in the 3rd period and  
2nd group of the Modern Periodic Table  is 
magnesium. �us, X is Mg.
(a) Electronic con�guration of Mg : 2, 8, 2
(b)     2Mg   +     O2      2MgO
 Magnesium        Oxygen               Magnesium oxide

4. When iron rod is kept dipped in copper 
sulphate solution, the blue colour of solution 
changes to light green and a reddish brown coating 
gets deposited on the iron nail.
  Fe(s)  +    CuSO4(aq)  FeSO4(aq)    +      Cu(s)
  Iron            Copper sulphate            Ferrous sulphate       Copper (brown 
           (Blue)                       (Light green)         coating on iron)

5. m
h
h

v
u

= = − = −2

1

image distance
object distance

6. (i) (a) CaSO4
1
2

H2O

(b) CaSO4 2H2O
(ii) On mixing plaster of Paris with water, gypsum 
is formed.

CaSO4
1
2

H2O + 1
1
2

H2O  CaSO4 2H2O

  Plaster of Paris      Gypsum

(iii) For supporting fractured bones.

7. (i)  2CH3COOH + Na2CO3 
2CH3COONa + CO2↑ + H2O

       Sodium ethanoate

(ii) 2CH3COOH + 2K  2CH3COOK + H2↑
   Potassium ethanoate
(iii) CH3COOH + NaOH  CH3COONa + H2O

 CH3COONa + NaOH CaO  CH4 + Na2CO3
      Methane

OR
One mole of X (C3H6) adds one mole of Br2, thus, 
X contains one double bond.

 Structure of X  :  H C CC H

H

H

HH

 (Propene)

H C CC H + Br2

H

H

HH

 

  (X)

H C CC H

H

HBrBr
1, 2-Dibromopropane (Y)

HH
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8. (a) Epiglottis covers the opening of wind pipe 
during swallowing.
(b) Rate of breathing is faster in aquatic animals 
as compared to terrestrial animals, because the 
amount of dissolved O2 in water is less as compared 
to the air in atmosphere.
9. (a) Menstruation is bleeding from the uterus 
of human females at an interval of about 28/29 
days. Since the ovary releases one egg every 
month, the uterus also prepares itself every month 
to receive a fertilised egg. �us, its lining becomes 
thick and spongy. �is would be required for 
nourishing the embryo if fertilisation had taken 
place. However, in the absence of fertilisation, 
this lining is not needed any longer. So, the lining 
slowly breaks and comes out through the vagina as 
blood and mucous. �us, menstruation occurs to 
discard the uterine lining and unfertilised ovum in 
the absence of fertilisation.
(b) �e plants which are propagated only by 
vegetative methods either have lost the ability to 
produce viable seeds or do not produce seeds at 
all.

OR
In humans, sex is determined by a pair of 
heteromorphic chromosomes called sex 
chromosomes. If a sperm (male gamete) carrying 
X chromosome fertilises an egg or ovum (female 
gamete) carrying X chromosome, then the 
o�spring will be a girl (female). �is is because 
the o�spring will have XX combination of sex 
chromosomes. If a sperm carrying Y chromosome 
fertilises an egg which has X chromosome, then 
the o�spring will be a boy (male). �is is because 
the o�spring will have XY combination of sex 
chromosomes. Sex of the child (o�spring) is 
determined by the type of sperm that fuses with 
ovum at the time of fertilisation. �erefore, there is 
50% chance of a male child being born and a 50% 
chance of a female child being born.
10. Fission is a type of asexual reproduction 
occurring in some unicellular organisms, e.g., 
diatoms, protozoans and bacteria. 
(i) Binary �ssion : It is of two types is the division 
of one cell into two similar or identical cells. In this 
method, the nucleus �rst divides amitotically into 

two, followed by the division of the cytoplasm and 
two daughter cells are produced.

Parent
Amoeba

Nucleus

Binary �ssion in Amoeba

Daughter
cells

(ii) In multiple �ssion, many individuals are 
formed from a single individual. �e nucleus of 
the cell divides repeatedly, producing many nuclei. 
Each nucleus is surrounded by a small amount of 
cytoplasm and many daughter cells are produced.

Nucleus

Many daughter
cells produced
by multiple
�ssion Daughter cells

released

Cytoplasm

Cell

Cyst
(Protective wall)

Multiple Fission in Plasmodium
11. Electric short-circuit occurs when the live 
wire and the neutral wire come in direct contact. 
�is occurs when
(i) the insulation of wires is damaged or
(ii) there is a fault in the electric appliance.
12. Total power of light bulbs = 4 × 100 = 400 W 
                         = 0.4 kW
Now, energy = power × time = (0.4 kW) × 8 hrs

 energy = 3.2 kWh = 3.2 unit
Now, cost of 1 unit is = ` 3

 Cost of 3.2 unit is = 3 × 3.2 = ` 9.6
13. �e pattern of magnetic �eld has been shown 
here.

+

NS
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�e pattern of magnetic �eld lines inside the 
solenoid indicates that the magnetic �eld lines are 
parallel straight lines along the  length of solenoid. 
It shows that the magnetic �eld inside the solenoid 
is a uniform magnetic �eld. 
Magnetic �eld of a current carrying solenoid is 
used to produce an electromagnet.
14. (i) It is because a piece of fresh wood is 
not dry and therefore it is to be heated at high 
temperature before it catches �re, that is why it is 
di�cult to burn.
(ii) It cuts o� the supply of air (oxygen) which is 
required for combustion to take place.
(iii) Hydrogen is highly combustible and burns 
with an explosion, therefore, it is di�cult to store 
and transport. 
(iv) Charcoal has higher calori�c value than wood 
and produces less smoke than wood.
15. (a)  �e values shown by Nitin are love and 
care for the environment.
(b)  (i)  Nitin can make few banners requesting 
tourists to keep the beach clean and put it in 
di�erent locations of the beach. 
(ii) He can also mobilise a few volunteer from 
local people to start a cleanliness drive on the 
beach. 
(c) (i) �e government can enforce strict laws to 
prevent people from throwing items on the beach. 
(ii) Garbage bins should be placed at proper 
distances for easy waste disposal. 
(iii) Plastics should not be allowed on the beach. 
(iv) �ere should be proper assigned place for 
eating food at the beach.
16. (a) (i) Being alkaline baking soda neutralises 
excess acid present in the stomach and thus, it is 
used as an antacid. 
(ii) It liberates CO2 on reaction with H2SO4. 
Liberated CO2 surrounds the combustible 
substances and cuts o� the supply of air and the 
�re gets extinguished.
(iii) It liberates CO2 on heating causing the bread 
or cake to rise and thus, makes bread or cake so� 
and spongy. 
(b) Baking soda on heating gives sodium 
carbonate. �e recrystallisation of sodium 
carbonate gives washing soda.
2NaHCO3 Heat Na2CO3 + CO2 + H2O
Na2CO3 + 10H2O  Na2CO3 10H2O
   Washing soda

17. (a) Na is bigger than Mg because on moving 
from le� to right in a period, the atomic number of 
elements increases which means that the number 
of protons and electrons in the atom increases. �e 
extra electrons being added to the same shell. 
Due to this increased nuclear charge, the electrons 
are attracted closer to the nucleus and thus, the 
atomic size decreases across a period.
(b) (i)  Most metallic element is Na. 
On moving from le� to right in a period the 
nuclear charge increases thus, the valence electrons 
are pulled in more strongly by the nucleus and it 
becomes more and more di�cult for the atoms 
to lose electrons so tendency of atoms to lose 
electrons (i.e., metallic character) decreases on 
moving from le� to right in a period. 
(ii) Most non-metallic element is Cl.
Due to increased nuclear charge, it becomes easier 
for the atoms to gain electrons across a period. So, 
the tendency to gain electrons (i.e., non-metallic 
character) increases on moving from le� to right 
in a period. 
(c) Cl is more non-metallic than S because on 
moving from le� to right in a period nuclear 
charge increases so, the tendency to gain electrons 
(i.e., non-metallic character) increases.
(d) Cl has higher atomic mass than Al. On moving 
from le� to right in a period, atomic number 
increases, thus, atomic mass increases.
18. (a) �e relation between object distance, 
image distance and focal length of a spherical 
mirror is given by 

 

1 1 1
f u v

= +

where, f = focal length of spherical mirror
 v = image distance
 u  = object distance
�is relation is called mirror equation.
(b) For a concave mirror, 
Given : f = –15 cm, u = –10 cm, v = ?, m = ?
From mirror equation

 
1 1 1
f u v

= +

 1 1 1 1
15

1
10

1
15

1
10v f u

= − =
−

−
−

=
−

+
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  =
− +

= + = +
10 15
150

5
150

1
30

 v = + 30 cm

Also, Magni�cation, m
v
u

= − = −
+
−

=
30
10

3

Hence, the image is formed at a distance of  
30 cm behind the mirror.
Nature of image : Virtual, erect.
Size of image : Magni�ed, i.e., thrice the size of 
object.
(c) Position of object : Between pole and focus 

O

OR
Linear magni�cation : It is expressed as the ratio of 
the height of the image to the height of the object. 
It is usually represented by the letter m.
(i) �e lens will be convex lens (converging lens)
 P = +2.5 D,

 f = 1 1
2 5

100 10
25P

= = ×
. m

 = +40 cm

(ii) When an object is placed between focus and 
optical centre of the convex lens then the image 
will be virtual, magni�ed and erect.

2F1B′ F1
C1

B

A

A′

O F2 2F2
C2

M

N

19. (a) Electromagnetic induction : �e process 
by which a change in magnetic �eld in a conductor 
induces a current in another conductor.
(b) (i) �ere is de�ection in galvanometer 

connected with coils, due to induced current.
(ii) De�ection becomes zero.
(iii) De�ection in galvanometer is in opposite 

direction.
Reason :
(i) E.M. induction takes place because �eld is 

changing.

(ii) Since current becomes stationary, no change 
in �eld takes place. So no electromagnetic 
induction takes place.

(iii) E.M. induction takes place but induced 
current is in opposite direction.

20. (a) :  �e labelled diagram of human 
alimentary canal is as follows:

Oesophagus

Pancreas

Liver
Gall bladder

(b) Liver is the largest gland of the body that 
secretes bile juice. Bile juice neutralises acidity 
of food coming from stomach and provides 
alkaline medium and helps in digestion of 
fats in small intestine by bringing about fat 
emulsification (conversion of large fat droplets 
into smaller ones) making it easier for enzymes 
to act and digest them. Pancreas is a soft, 
lobulated greyish-pink gland which has both 
endocrine and exocrine parts. Cells of exocrine 
part secrete pancreatic juice which contains 
enzymes like pancreatic amylase, trypsin and 
lipase that help in digestion of starch, proteins 
and fats, respectively. The cells of endocrine part 
secrete hormones glucagon and insulin that take 
part in glucose metabolism.
21. (a) Human male reproductive system consists 
of testes, scrotum, vas deferens, urethra and penis.
(i) Testes : �e human male possesses two testes, 
which are the primary reproductive organs, lying 
outside the abdominal cavity. �e two testes are 
the male gonads, which are the sites where male 
gametes, i.e., sperms, are made. �e testes also 
produce the male sex hormone-testosterone. 
�e testes of man produce sperms from puberty 
onwards, throughout his life.
(ii) Scrotum: �e scrotum is a pouch of skin that 
hangs between the legs. It is divided internally into 
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right and le� scrotal sacs by a muscular partition. 
�e two testes lie in respective scrotal sacs. �e 
scrotum acts as a thermoregulator and provides an 
optimal temperature for the formation of sperms. 
�e sperms develop at a temperature 1–3°C lower 
than the normal body temperature.

Ureter

Urinary bladder

Prostate
gland

Urethra
Penis

Scrotum
Testis

Vas deferens

Seminal vesicle

Cowper’s gland

Vas deferens

Fig.: Human male reproductive system (side view)(iii) Vas deferens : �is is a straight tube, about 40 
cm long, which carries the sperms to the seminal 
vesicles. �e sperms are stored temporarily in 
the seminal vesicle, where mucus and a watery 
alkaline �uid containing the sugar-fructose, mix 
with the sperms.
(iv) Urethra: It is about 20 cm long tube that 
arises from the urinary bladder to carry urine. It 
runs through the penis and opens to the outside 
through male genital pore. �e contents of two 
seminal vesicles, and sperms from vas deferens 
also join the urethra. �us urethra carries urine 
from the bladder, as well as sperms from the, vasa 
deferentia, through the penis.
(e) Penis: Penis is a long and thick muscular 
organ made up of mostly erectile tissue. At the 
time of sexual excitement, the erectile tissue gets 
�lled with blood causing the penis to become 
erect. It is inserted into the vagina of the female 
where sperms are ejaculated for the purpose of 
reproduction.
(b) In regeneration, an organism is cut or broken 
up into many pieces and these pieces then grow 
into separate individuals. In nature, most of the 
organisms would not normally depend on being 
cut up to be able to reproduce. On the other hand, 
they would like to survive themselves as well as 
reproduce new individuals.
22. Acidic solution gives reddish-orange colour 
with universal indicator whereas basic solution 
gives bluish-green colour. pH is a number which 

indicates acidic or basic nature of a solution.
Solution ‘X’ is acidic in nature, i.e., pH < 7.
Solution ‘Y’ is basic in nature, i.e., pH > 7.
23. Copper sulphate solution is blue in colour. 
When we put some aluminium pieces in copper 
sulphate solution, blue colour disappears and 
solution becomes colourless. Reddish brown 
deposits are also seen on aluminium pieces. �e 
chemical reaction involved is :
 2Al + 3CuSO4  3Cu + Al2(SO4)3
   Light grey    Blue Reddish   Colourless
   brown

24. 
1.5V 15.V 1.5V 1.5V

 

25. When light going from rarer medium to a 
denser medium, it bends towards normal, and in 
going from a denser to a rarer medium, it bends 
away from the normal.
Hence, when light from free space bends towards 
normal, on hitting surface, refractive index of 
denser medium is always greater than refractive 
index of rarer medium i.e.,  > 1 .
26. �e various steps of observing a slide under 
microscope are as follows :
(i) Take a clean prepared slide and clip it on the 
stage.
(ii) Look in the microscope and adjust the mirror 
to illuminate the slide.
(iii) Move the coarse adjustment screw of 
microscope to focus the slide (object) under low 
power.
(iv) Move the nosepiece and adjust the high power 
of objective lens.
(v) Focus the slide (object) at high power by using 
�ne adjustment screw.
27. �e di�erences between binary �ssion and 
multiple �ssion are as follows :

Binary �ssion Multiple �ssion
One parent cell divides 
into two equal sized 
daughter individuals.
Examples : Amoeba 
and Paramecium.

Parent cell divides into 
several equal sized 
daughter individuals.
Example : Plasmodium.
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Section - A
1. What is the cause of dispersion?
2. What type of image is formed :

(a) in a plane mirror, and
(b) on a cinema screen?

3. Name the following :
(a) a metal, which is preserved in kerosene.
(b) a lustrous coloured non-metal.
(c) a metal, which can melt if you keep it on 

your plam.
(d) a metal, which is a poor conductor of 

heat.
4. What is a good fuel?
5. Why a food chain has only few trophic levels?
6. What focal length should the reading 

spectacles have for a person whose least 
distance of distinct vision is 75 cm?

7. �e following current-time graphs from two 
di�erent sources are given.

 Time (second)

Cu
rr

en
t (

am
p)

     
Time (seconds)

0.010 0.02 0.03

Cu
rr

en
t (

am
p)

                 (a)                                  (b)
(i) Name the type of current in two �gures.

Time Allowed : 3 hours Maximum Marks : 80

GENERAL INSTRUCTIONS

(i) �e question paper comprises two sections, A and B. You are to attempt both the sections.
(ii) All questions are compulsory. However, an internal choice will be provided in two questions of 3 marks 

each and one question of 5 marks.
(iii) Question numbers 1 to 2 in Section A are one-mark questions. �ese are to be answered in one word or  

in one sentence.
(iv)  Question numbers 3 to 5 in Section A are two-marks questions. �ese are to be answered in about  

30 words each.
(v)  Question numbers 6 to 15 in Section A are three-marks questions. �ese are to be answered in about  

50 words each.
(vi)  Question numbers 16 to 21 in Section A are �ve-marks questions. �ese are to be answered in about  

70 words each.
(vii) Question numbers 22 to 27 in Section B are two-marks questions based on practical skills. �ese are to 

be answered in brief.

Time Allowed : 3 hours Maximum Marks : 80

Practice Paper - 2 (Solved)

(ii) Identify any one source for each type of 
these currents.

(iii) What is the frequency of current in �gure 
(b) in India?

(iv) Use the above graphs to write two 
di�erences between the current in both 
the cases.

OR
 For the circuit shown in �gure what is the 

value of,
(i) current through 6  resistor?
(ii) potential di�erence across 12  resistor?
(iii) current in the circuit?

4 V

6 � 3 �

12 � 3 �

8. Find the size, nature and position of image 
formed when an object of size 1 cm is placed 
at a distance of 15 cm from a concave mirror 
of focal length 10 cm.

9. What is tooth enamel chemically? State the 
condition when it starts corroding. What 
happens when food particles le� in the mouth 
a�er eating degrade? Why do doctors suggest 
use of tooth powder/toothpaste to prevent 
tooth decay?
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10. (a)  What is meant by periodicity in 
properties of elements with reference to 
the periodic table?

(b) Why do all the elements of the same 
group have similar properties?

(c) How will the tendency to gain electrons 
change as we go from le� to right across a 
period? Why?

11. Seema likes sugar apple which is a 
multipurpose, all rounder fruit. It can be 
used by athletes. �e powder of its seeds 
is an e�ective pesticide in agriculture and 
horticulture and also used to remove head 
lice. Its leaves have anti-diabetic properties. 
�e alcoholic extract of its leaves and 
stems can treat tumours. �is extract is an 
antidepressant. Fruits are sweet and increase 
the haemoglobin, cooling and act as sedative. 
Seeds are insecticides. Its roots are powerful 
purgatives and used in dysentry.
(a) Why is sugar apple used by athletes?
(b) Why should we use it as a pesticides and 

insecticides instead of chemicals?
(c) What values are possessed by Seema who 

uses this multipurpose fruit instead of 
junk food?

12. Dams are constructed on the river for 
multipurpose use. Give its advantages and 
disadvantages.

13. What changes are noticed on sexual maturity 
of human beings?

14. All “Homo sapiens” have originated from 
a common ancestor and yet they show 
tremendous variation in size, colour and 
appearance. Explain in brief.

15. (i)  Which hormone is released into the 
blood when its sugar level rises? 

(ii) Name the organ which produces this 
hormone. 

(iii) What is its e�ect on blood sugar level? 
(iv) Name one digestive enzyme that this 

organ secretes. 
(v) Give the function of this enzyme.

OR
(i) What are plant hormones? Give one 

example of a plant hormone that 
promotes growth.

(ii) Name the parts labelled A, B and C in 
the  given diagram. Write one function of 
each part.

16. Explain the meaning of the word 
‘electromagnetic’ and ‘induction’ in the term 
electromagnetic induction. On what factors 
does the value of induced current produced 
in a circuit depend? Name and state the rule 
used for determination of direction of induced 
current. State on practical application of this 
phenomenon in everyday life.

17. What is short sightedness or myopia? What 
causes myopia? How is myopia corrected?

18. (a) Write one equation each for 
decomposition reaction when energy is 
supplied in the form of :

 (i) heat (ii) light
(b) Account for the following :
 (i) Paint is applied on iron articles.
 (ii) Oil and fat containing food items are 

�ushed with nitrogen.
 (iii) When an iron nail is kept in copper 

sulphate solution, blue colour of the 
solution fades and iron nail becomes 
brownish.

OR
 What happens when zinc granules are treated 

with dilute solutions of H2SO4, HCl, CuSO4, 
NaCl and NaOH. Also write the chemical 
equations, if reaction occurs.

19. (a)  What is homologous series of 
compounds? List any two characteristics 
of homolo-gous series.

(b) (i)    What would be observed on adding 
5% solution of alkaline potassium 
permanganate drop by drop to some 
warm ethanol taken in a test tube?

 (ii)   Write the name of the compound 
formed during the chemical reaction.
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1. Dispersion of white light into seven colours 
occurs because the lights of di�erent colours bend 
through di�erent angles while passing through a 
glass prism.
2. (a) Virtual image, and (b) real image.
3. (a) Sodium is preserved in kerosene.
(b) Iodine is lustrous coloured non-metal.
(c) Gallium
(d) Lead
4. A good fuel is one which:
(i) has high calori�c value, i.e., produces large 

amount of heat on burning completely in air 
or oxygen,

(ii) produces less smoke on burning,
(iii) has low cost and is easily available,
(iv) has an ignition temperature that is well above 

the normal temperature.
5. In a food chain, about 90% of the energy 
available within a trophic level is lost during its 
transfer from one to next trophic level. So, the 
amount of energy available goes on decreasing 

with each trophic level. �erefore, a food chain can 
support only 3-5 trophic levels.  
6. �e distance of normal vision is 25 cm. But for 
the person the distance of distinct vision is 75 cm.

O

25 cm

Lens

Eye

75 cm

I

 We take, u = –25 cm, v = –75 cm
Using lens formula :

 

1 1 1
f v u

= −

 

1 1
75

1
25

1 3
75

2
75f

=
−

−
−

=
− +

=

 f = +75
2

 cm  f = +37.5 cm

(+) ve focal length means convex lens.

(c) How would you distinguish experi-
mentally between an alcohol and a 
carboxylic acid on the basis of a chemical 
property?

20. Describe transport of the following materials 
in plants :
(i) Water (ii) Minerals (iii) Food

21. (a) What is pollination? Mention in brief its 
two types.

(b) List in tabular form di�erences between 
self pollination and cross pollination.

Section - B
22. A students performs an experiment to study 

the magnetic e�ect of current around a 
current carrying straight conductor. If he 
interchange the terminals of the battery, then 
the direction of magnetic �eld will change or 
not? If yes, then justify you answer.

23. �ree students measured the focal length of 
a convex lens using parallel rays from distant 

object. All of them measured the distance 
between the lens and the inverted image on 
the screen. Student A saw a sharp image on 
the screen and labelled the distance as f1. 
Student B saw a slightly larger blurred image 
on the screen and labelled the distance as 
f2. Student C saw a slightly smaller blurred 
image on the screen and labelled the distance 
as f3. What is the relation between the three 
measurements?

24. When a strip of zinc metal is put in iron 
sulphate solution, the green colour of iron  
sulphate fades gradually. Why?

25. Hydrochloric acid is a strong acid while acetic 
acid is a weak acid. Why?

26. During respiration experiment, why is 
potassium hydroxide placed in a small test 
tube with �ask containing germinating seeds?

27. Mention di�erent steps in germination of 
seed in correct order.

Detailed Solutions

os
bi

nc
bs

e.c
om



11Practice Paper - 2

7. (i) Figure (a) gives direct current (D.C.) 
or constant current. Figure (b) gives alternating 
current (A.C.)
(ii) �e source of direct current is electrochemical 
cell. �e source of alternating current is A.C. 
generator.
(iii) In �gure (b) T= 0.02 s

 Frequency, f = 
1 1

0 02T
=

.
 = 50 Hz.

(iv)
Alternating Current Direct Current

• In alternating 
current (A.C.), the 
direction of current 
reverses a�er every 
half cycle.

• In direct current 
(D. C.), the 
direction of 
current remains 
same.

• Magnitude of 
current changes 
continuously.

• Magnitude of 
current remains 
constant.

OR
�e equivalent circuit diagram of the given circuit 
is shown in the �gure.

�e equivalent resistance of the circuit is 

 
1 1

9
1

15
5 3
45

8
45

45
8R

R= + =
+

= =or Ω

Current in the circuit,

 I = =
4

45
8

32
45

V
A

Ω
 ...(i)

 I I1 2
32
45

+ = A

or 9I1 = 15I2

or I I I I1 2
5
3

5
3

32
45

= ∴ + =2 2

or 8
3

32
45

4
15

I I2 2or A= =

and A A A1I = −



 = −



 =32

45
4

15
32 12

45
4
9

(i) Current through 6  is 
4
9

 A.

(ii) Potential di�erence across 12 

 = ×



 = =4

15
12

16
5

3 2V V V.

(iii) Current in the circuit is,

 I = =
32
45

0 71A A.

8. Object distance, u = – 15 cm
Focal length, f = – 10 cm
Object size, h = 1 cm
Image distance, v = ?
Image size, h  = ?
Position of image : 

From mirror formula, 1 1 1
u v f

+ =

We have, 1 1 1
v f u

= −

Putting values, we get 
1 1

10
1
15v

=
−

−
−

 
− − −

= −
3 2

30
1

30
( )

 v = – 30 cm
�e image is formed at a distance 30 cm on the 
side of the object. Negative sign indicates that 
object and image are on the same side.
Nature of image : �e image is in front of the 
mirror, its nature is real and inverted.
Size of image : From the expression for 

magni�cation, m = h
h

v
u

′
= −

We have h  = – h × 
v
u

Putting values, we get h  = – 1 × 
−
−

30
15

 = – 2

Image size, h  = – 2 cm
�e image formed has size 2 cm and negative sign 
means inverted and real.
9. Tooth enamel is calcium phosphate. It starts 
corroding when acid starts forming in the mouth. 
�e food particles le� in the mouth form acids 
which cause tooth decay. Toothpaste and tooth 
powder are basic in nature and neutralise the acid 
formed in the mouth which prevents tooth decay.
10. (a) Periodicity in properties of elements with 
reference to the periodic table means that the 
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elements having similar properties are repeated 
a�er certain intervals on the basis of which the 
elements are arranged in the tabular form.
(b) All the elements of the same group have 
similar properties because they have same number 
of valence electrons.
(c) On moving from le� to right in a period, the 
tendency of atoms to gain electrons increases because 
the nuclear charge (positive charge on nucleus) 
increases due to gradual increase in the number of 
protons so, it becomes easier for the atoms to gain 
electrons.
11. (a) It is used by athletes as it is a high energy 
producing fruit.
(b) Chemical pesticides are non-biodegradable 
whereas natural pesticides are biodegradable.
(c) Seema has good, healthy eating habits and 
utilises each and every part of fruit.
12. Advantages of dams:
(i) �e water stored in the dams is used for 
irrigation by constructing canals which carry 
water to the �elds. �e Indira Gandhi Canal 
carries water from Bhakra dam, Punjab to villages 
in Haryana, Rajasthan, etc., where it has brought 
greenery and added life to the soil.
(ii) �e water in dams is continuously available 
for the people in vicinity to make use of it a�er 
puri�cation.
(iii) �e water of dam is also used in producing 
electricity. �e water that falls from dam from a 
certain height gains kinetic energy and rotates 
turbines to generate electricity. Hence, this way it 
helps in production of hydroelectricity.
Disadvantages of dams:
(i) Social Problems: Due to dam’s construction 
large number of human settlements are submerged 
in water, many people become homeless. 
Government must provide adequate compensation 
for the rehabilitation of these people which is not 
being done.
(ii) Ecological problems: Lots of deforestation 
take place for the construction of dams, which 
leads to loss of biodiversity. 
(iii) Economic problems: For the construction of 
dam large funds are required, government invests 
lot of money in its construction but the bene�ts or 
the output is not equivalent.

13. Various changes take place in human body at 
the time of sexual maturity or puberty.
(i) Changes in boys:
• Enlargement of penis and scrotum.
• Broadening of the shoulders and increased 

muscle development.
• Enlargement of larynx and thickening of vocal 

cords producing deepening of the voice.
• Growth of pubic hair and extra hair on the face, 

in the armpits and on the chest.
(ii) Changes in girls:
• Growth of breasts and external genitalia (vulva).
• Growth of pubic hair and extra hair in the armpits.
• Hair on beard, moustache and chest are lacking.
• Broadening of pelvis.
• Initiation of menstruation and ovulation.
14. All humans have originated from a common 
ancestors yet they show tremendous variation 
in size, colour, etc., due to sexual reprodution. 
In sexual reproduction greater variations are 
generated because of :
(i) Exchange of DNA segments during crossing 
over in gamete formation.
(ii) Union of traits from two di�erent parents 
during fertilisation.
Variations get accumulated or discarded as a 
combined e�ect of environmental factors and 
reproduction process. �is selection or rejection 
of variations forms the basis for evolution.
15. (i) Insulin hormone is released into the 
blood when sugar level rises.
(ii) Insulin hormone is produced by β-cells of 
Islets of Langerhans of pancreas.
(iii) Insulin decreases blood sugar level as it 
converts excess of sugar (glucose) into glycogen.
(iv) Pancreas also acts as digestive gland and 
secretes enzyme -amylase.
(v) -amylase helps in digestion of carbohydrates 
as it converts starch to maltose.

OR
(i) �e chemical substances produced by plants 
for the coordination of various plant activities are 
called plant hormones. Auxin is a plant hormone 
that promotes growth.
(ii) A - Pons: It regulates respiration.
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B - Medulla: It controls involuntary action.
C - Cerebellum: It controls posture and balance of 
the body.
16. �e word “electromagnetic” in the term 
electromagnetic induction means that an electric 
potential di�erence (or electric current) is being 
produced in a coil due to change in the magnetic 
�eld. �e word “induction” means that the current 
has been induced.
It is not a cause of supply of current by some 
external source like cell or battery. �e current has 
been induced (developed) in the coil itself due to 
change in magnetic �eld.
�e value of induced current produced in a circuit 
depends on the following factors:
(i) number of turns in given coil/circuit.
(ii) area of each turn in given coil.
(iii) rate of change of magnetic �eld.
On combining these three factors, we can say that 
induced current in a circuit is proportional to the 
“time rate of change of magnetic �ux of that circuit”.
�e rule states that we stretch the thumb, fore�nger 
and middle �nger of right hand so that they are 
perpendicular to each other. If the fore�nger 
indicates the direction of the magnetic �eld and 
the thumb shows that direction of motion of 
conductor, then the middle �nger will show the 
direction of the induced current.

Magnetic �eld

Current
induced in
conductor

Movement of
conductor Motion

Field

Induced
current

Electrical generator is the most important practical 
application of the phenomenon of electromagnetic 
induction.
17. Myopia is the defect of the eye vision due to 
which a person can see the near objects clearly, but 
he can not see the far objects clearly.
Myopia is caused
– due to the elongation of the eye ball.
– due to decrease in the focal length of the eye 
lens. �e eye lens becomes more convergent.

Myopia can be corrected by using a concave lens 
of suitable focal length in the spectacles of such a 
person.

18. (a) (i) CaCO3(s)  CaO(s) + CO2(g)

(ii) 2AgBr 
Sunlight

 2Ag + Br2

(b) (i) Paint is applied on iron articles to protect 
the iron articles from corrosion. When iron 
articles are exposed to moist air, corrosion takes 
place. When the surface is covered with paint, it is 
not exposed to moist air.
(ii) Oil and fat containing food items are �ushed 
with nitrogen to prevent rancidity. In the absence 
of oxygen, food items will not get rancid.
(iii) Since iron is more reactive than copper, it 
displaces copper from copper sulphate solution 
and the blue colour of solution fades. Due to 
the deposition of copper on iron nail, iron nail 
becomes brownish.

OR
When zinc reacts with dilute H2SO4, it forms zinc 
sulphate and hydrogen gas.
 Z n (s) +  H 2 S O 4(dil)  Z nS O 4(aq)   +   H 2(g)
 Z i nc                       Z i nc  s ul pha t e  H ydr oge n
When zinc reacts with dil. HCl, it forms zinc 
chloride and hydrogen gas.
 Z n (s) +  2H C l (dil)  Z nC l 2(aq)  +  H 2(g)
          Zinc chloride
When zinc reacts with copper sulphate, the blue 
colour of solution changes to colourless.
 Z n (s) +  C uS O 4(aq)   Z nS O 4(aq)  +  C u (s)
 Z i nc        C oppe r  s ul pha t e         Z i nc  s ul pha t e     C oppe r
    ( B l ue  s ol ut i on)  ( C ol our l e s s )         ( R e ddi s h  

                              br ow n)
Zinc does not react with NaCl solution.
 Z n +  N a C l (aq)   N o r e a c t i o n
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Zinc reacts with hot NaOH solution to form 
sodium zincate and hydrogen gas.
 Z n (s) +  2N a O H (aq) 

heat  N a 2Z nO 2(aq)  +  H 2(g)
            S odi um  z i nc a t e

19. (a) A family of organic compounds having 
the same functional group, similar chemical 
properties in which the successive members di�er 
in their molecular formula by –CH2 group is called 
homologous series.
Characteristics :
(1) All the members of homologous series have 

similar chemical properties.
(2) Any two consecutive members di�er in their 

molecular formula by a –CH2 group.
(b) (i) �e pink colour of potassium permanganate 

is discharged.
 (ii) Ethanoic acid is formed.

  CH3CH2OH 
alk. KMnO4  CH3COOH

        Ethanol             Ethanoic acid
(c) When sodium carbonate is added to alcohol, 
no reaction occurs.
But when sodium carbonate is added to carboxylic 
acid, carbon dioxide gas is produced which turns 
freshly prepared lime water milky.
20. (i) Transport of water in plants : Land 
plants absorb water from the soil. �e main water 
absorbing organs are root hairs present in young 
roots. �e water enters into root hair cells actively 
due to water potential di�erence between cell sap 
and soil solution and passively due to  transpiration 
pull which leads to water absorption. From root 
hair the water molecules move through the cells 
of cortex, endodermis and pericycle to the xylem 
tracheids and vessels. From the xylem the water 
passes through stem, petiole, vein and veinlets, 
enters into the mesophyll cells of leaves, from there 
it is di�used out through stomata.
(ii) Transport of minerals in plants: Minerals are 
absorbed by the root hairs from where it passes 
from cell to cell by osmosis through epidermis, 
root cortex, endodermis and reach the root xylem. 
Xylem vessel of root are connected to xylem vessel 
of the stem, so root enters the stem. Xylem vessel 
of stem branch into leaves from where it enters 
petiole, and each of its part.

(iii) Transport of food in plants : In plants, the 
food material is synthesised in leaves and then 
translocated to non-green parts through living 
cells of phloem. �e food is translocated in all 
directions through  the sieve tubes of phloem. In 
dilute aqueous solution.
21. (a) �e process of transfer of pollen grains 
from the anther of a �ower to the stigma of the same 
�ower or another �ower is known as pollination. 
Pollination may be of two major types–self 
pollination and cross pollination. 
�e transfer of pollen grains from the anther to the 
stigma of the same �ower, or to the stigma of another 
�ower of the same plant is known as self pollination. 
�e transfer of pollen grains from the anther of 
a �ower of one plant to the stigma of a �ower of 
another plant of the same species is called cross 
pollination.
(b) Di�erences between self pollination and cross 
pollination are:

Character Self  
pollination

Cross 
pollination

Occurrence Occurs within 
a �ower of 
between two 
�owers of the 
same plant.

Occurs 
between two 
�owers of two 
di�erent plants 
of the same 
species.

Agent of 
pollination

No external 
agent of 
pollination 
required 
(usually).

External 
agents such as 
wind, water, 
insects and 
birds required.

Production 
of pollen 
grains

Produced in 
small numbers, 
thus, no wastage 
of pollen grains 
occurs.

Produced in 
large numbers 
(usually), thus, 
wastage of 
pollen grains 
occurs.

Appearance 
of �owers

Flowers are 
not attractive 
(usually).

Flowrs are 
attractive 
with coloured 
petals.

Fragrance 
and nectar

Flowers do 
not (usually) 
produce scent or 
nectar.

Flowers 
generally 
produces scent 
and nectar.
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Nature of 
o�springs 
produced

O�springs 
produced have 

genetic makeup 
identical to the 

parent plant, 
purity of race 

maintained, no 
variation occurs.

O�springs 
produced 

may di�er 
in genetic 

make-up, and 
variations 

occur.

22. On interchanging the terminals of the 
battery, the direction of current �ow is reversed. 
On reversing the direction of current �ow, the 
direction of magnetic �eld should be reversed.
23. A sharp image is formed at focus. A slightly 
blurred larger image is formed beyond the focus 
and a slightly blurred smaller image is formed 
before the focus.
�erefore, f3 < f1 < f2.
24. When a strip of zinc metal is placed in iron 
sulphate solution, zinc being more reactive 
displaces iron from iron sulphate solution and 

thus, green colour of iron sulphate fades gradually 
and colourless solution of zinc sulphate is formed.
25. In aqueous solution, hydrochloric acid ionises 
completely to give more H+ ions and therefore, 
hydrochloric acid is a strong acid. Whereas, in 
aqueous solution, acetic acid ionises partially to 
give less H+ ions and therefore, it is a weak acid.
26. KOH, placed in the test tube with �ask 
containing germinating seeds, absorbs carbon 
dioxide produced by them and create partial 
vacuum in the �ask. Due to this, water rises in 
the delivery tube proving that carbon dioxide is 
released during respiration. 
27. Di�erent steps is germination of seed are: 
(i) Absorption of water by seeds.
(ii) Rupture of seed coat.
(iii) Emergence of radicle.
(iv) Emergence of plumule.
(v) Development of radicle into root.
(vi) Development of plumule into shoot.
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OR
 Why do the leaves of ‘Touch me not’ plant 

(Mimosa pudica) droop down when touched? 
Name the phenomenon involved in such a 
response.

9. Based on the group valency of elements, 
state the formula for the following giving 
justi�cation for each :
(i) oxides of group 1 elements
(ii) halides of the elements of group 13 and
(iii) compounds formed when an element 

of group 2 combines with an element of 
group 16.

OR
 Write the formula of the product formed when 

the element A (atomic number 19) combines 
with the element B (atomic number 17). Draw 
its electronic dot structure. What is the nature 
of the bond formed?

10. State the reason why carbon neither forms C4+ 
cations nor C4– anions, but forms covalent 
compounds. Also state reasons to explain 
why covalent compounds 
(i) are bad conductors of electricity?
(ii) have low melting and boiling points?

11. A team of eye specialists visited a village 
and examined number of villages for any 
vision defects. �ey observed that many 

Section - A

1. List two traditional system of water 
harvesting.

2. How does the tendency to lose electrons will 
change across a period?

3. Name the peculiar/speci�c chemical property 
exclusive in case of saturated hydrocarbons 
and unsaturated hydrocarbons.

4. Two thin lenses of focal lengths +10 cm and 
–5 cm are kept in contact. What is the focal 
length and power of the combination?

5. What is an oxidation reaction? Give an 
example of oxidation reaction. Is oxidation 
an exothermic or an endothermic reaction?

6. (i)  Name any two sexually transmitted 
diseases (STDs). How do these infectious 
diseases spread from one person to 
another? Give two symptoms of STDs.

(ii) Explain why fertilisation is possible if 
copulation takes place during the middle 
of menstrual cycle.

7. We do not clean ponds or lakes, but an 
aquarium needs to be cleaned. Why?

8. Compare hormonal and nervous mechanism 
for control and coordination.

Time Allowed : 3 hours Maximum Marks : 80

GENERAL INSTRUCTIONS

(i) �e question paper comprises two sections, A and B. You are to attempt both the sections.
(ii) All questions are compulsory. However, an internal choice will be provided in two questions of 3 marks 

each and one question of 5 marks.
(iii) Question numbers 1 to 2 in Section A are one-mark questions. �ese are to be answered in one word or  

in one sentence.
(iv)  Question numbers 3 to 5 in Section A are two-marks questions. �ese are to be answered in about  

30 words each.
(v)  Question numbers 6 to 15 in Section A are three-marks questions. �ese are to be answered in about  

50 words each.
(vi)  Question numbers 16 to 21 in Section A are �ve-marks questions. �ese are to be answered in about  

70 words each.
(vii) Question numbers 22 to 27 in Section B are two-marks questions based on practical skills. �ese are to 

be answered in brief.

Time Allowed : 3 hours Maximum Marks : 80
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villagers su�ered from di�erent defects of 
vision. �ey le� and came back a�er a month 
with required medicines and equipment for 
treatment. �e eye treatment camp continued 
for one week. �e doctors as well as villagers 
were extremely happy a�er the event.

 Answer the following questions based on the 
above information :
(i) Which values made the doctors happy? 

Name any two actions on your part as 
an individual which you can take to 
get similar kind of happiness in other 
everyday life situations.

(ii) Assuming yourself to be a doctor in this 
event, suggest one more help or action 
related to eye defects to help the villagers 
further.

12. A spherical mirror produces an image of 
magni�cation –1, when an object is placed on 
the principal axis of the mirror at a distance 
of 40 cm from its pole.
(a) Identify the nature of image.
(b) Identify the nature of spherical mirror.
(c) Find the distance between the object and 

its image.
(d) How will the nature of the image change, 

if the object is shi�ed 10 cm towards the 
mirror? Draw a ray diagram to justify 
your answer.

13. In the given �gure, a 2 cm high object is 
placed at a distance of 16 cm from a convex 
lens. �e focal length of the lens is 12 cm. 

Object

2 cm

16 cm
12 cm

F

O

 Find the
(a) position of the image
(b) size of the image
(c) nature of the image

14. Give some di�erences between conventional 
sources of energy and non-conventional 
sources of energy.

15. How is the sex of a newborn determined in 
humans?

16. Give the steps involved in the extraction of 
metals of low and medium reactivity from 
their respective sulphide ores.

17. A substance ‘S’ is used as a building material 
and is insoluble in water. When it reacts with 
dil H2SO4, it produces a gas ‘X’ which turns 
lime water milky. When the liberated gas ‘X’ 
is passed in excess, the milkiness disappears. 
Write the name and chemical formula of ‘S’ 
and its reaction with dil HCl. Name the acid 
and base from which the substance ‘S’ is made.

18. De�ne the term absolute refractive index. 
�e absolute refractive index of diamond is 
2.42. What is the meaning of this statement? 
Refractive indices of media A, B, C and D are 
given below :

Media Refractive index
A 1.33
B 1.44
C 1.52
D 1.65

 In which of these four media is the speed of 
light (i) minimum and (ii) maximum? Find 
the refractive index of medium C with respect 
to medium B.

19. Draw a labelled diagram of an electric motor. 
Explain its principle and working. What is the 
function of a split-ring in an electric motor?

OR
 Explain the following :

(a) Why is tungsten used exclusively for 
�lament of electric lamps?

(b) Why are the conductors of electric 
heating devices, such as bread toasters 
and electric iron made of an alloy rather 
than a pure metal?

(c) Why is series arrangements not used for 
domestic circuit?

(d) How does the resistance of a wire vary 
with its area of cross section?

(e) How many joules are there in one 
kilo  watt hour?

20. (a) How does transpiration help in upward 
movement of water from root to leaves?

(b) Name the two stages in photosynthesis 
and write di�erences between them.
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21. (a)  How do primary sex organs and 
secondary sex organs di�er from each 
other?

(b) In most of mammals, testes lie in the 
scrotal sacs outside the abdomen. Why?

Section - B
22. Two students perform experiments on series 

and parallel combinations of two given 
resistors R1 and R2 and plot the following V-I 
graphs.

Series

SeriesParallelV

VI

I

Parallel

 Which of the graphs is (are) correctly labelled 
in terms of the words “series” and “parallel”? 
Justify your answer.

23. When a ray of light passes through a glass 
slab how many times does it change its path 
and why?

24. What will happen when blue litmus is dipped 
in acetic acid and why? What will be colour of 
pH paper in acetic acid?

25. Al container is not used for storing solution 
of CuSO4, though we may boil conc. HNO3 
in it, why?

26. Write correct sequence of four steps of 
method for the preparation of temporary 
mount of a stained leaf peel.

27. Draw labelled structure of embryo of red 
kidney bean.

1. Kulhs and khadins.
2. �e tendency to lose electrons will decrease 
across a period as the e�ective nuclear charge 
acting on the valence electrons increases.
3. Saturated hydrocarbons show substitution 
reactions in which hydrogen atom gets substituted 
by other elements or atoms. Unsaturated 
hydrocarbons show addition reactions, in which 
atom or group of atoms gets added across the 
double bond or triple bond of the compound.
4. Here f1 = +10 cm, f2 = –5 cm

 Focal length of the combination of lenses is 
given by

 

1 1 1

1 2f f f
= +

 
1 1

10
1
5

1
10

1
5f

= +
−

= −

 1 1 2
10f

=
−  = −

1
10

 f = –10 cm
Power of combination,

 P = 1 100
f f( ) ( )in m in cm

=  = −
100
10

D = – 10 D

5. Oxidation reaction is the reaction which 
involves addition of oxygen or removal of 
hydrogen. For example,
 2Cu  +  O2             2CuO
 Copper    Oxygen      Copper (II) oxide

Oxidation is an exothermic reaction.
6. (i) �e two sexually transmitted diseases 
(STDs) are gonorrhoea and syphilis. �ese 
infectious diseases spread from one person to 
another by sexual contact with an infected person. 
Two symptoms of STDs are burning sensation at 
urination and urethral discharge and chancre on 
genitals . 
(ii) Since ovulation, i.e., the release of ovum 
occurs on the 14th day of menstrual cycle, i.e., in 
its middle. �erefore, at this time chances are more 
for the sperms to fertilise the egg or ovum.
7. A pond is a natural ecosystem features like 
continuous water supply, recycling of nutrients, 
presence of decomposer organisms are present 
in it. �erefore, it does not require regular 
cleaning. On the other hand aquarium is a man-
made ecosystem.  It is incomplete and features of 
natural ecosystem is absent in it. It requires regular 
cleaning as decomposer organisms are absent in it.

Detailed Solutions
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8. �e di�erences between hormonal and 
nervous coordination mechanism are given in the 
following table:

Hormonal
coordination

Nervous 
coordination

(i) It is brought about 
by hormones 
secreted by 
endocrine glands.

 It is brought about 
by a network of 
nerves.

(ii) Hormones e�ect  
di�erent parts of 
the body.

 Nerves sent 
messages in form of 
electrical impulse to 
di�erent parts of the 
body.

(iii) Every function 
is controlled and 
coordinated by 
special hormone.

Nerves and central 
nervous system 
control and 
coordinate di�erent 
functions.

(iv) Increase and 
decrease of 
hormone quantity 
a�ect target 
organs and its 
physiological 
activity.

�ere is no such 
mechanism in this.

(v) It responses are 
usually slow and 
its e�ects are 
generally more 
prolonged.

 Its responses are 
immediate and its 
e�ects are short 
lived.

OR
Movements in ‘Touch me not’ plant occur in 
response to touch. In such movements, plant cells 
swell or shrink due to changing in the amount of 
water in them (turgor changes) resulting in folding 
up and drooping of leaves. �is phenomenon is 
called thigmonasty.
9. (i) Valency of group 1 elements = 1
Valency of oxygen = 2
Oxides of group 1 elements :

 

Element
 A2O

A

1

O

2Valency

Formula of the oxides of group 1 is A2O, where A 
is the group 1 element and O is oxygen.
(ii) Valency of group 13 elements = 3
Valency of halogens = 1
Halides of group 13 elements :

 

Element
 AX3

A

3

X

1Valency
Formula of the halides of group 13 is AX3, where A 
is the group 13 element and X is halogen.
(iii) Valency of group 2 elements = 2
Valency of group 16 elements = 2
Compounds of group 2 and group 16 elements :

 

Element
 AB

A

2

B

2Valency
Formula of the compounds formed between  
group 2 and group 16 elements is AB, where A is 
the group 2 element and B is the group 16 element.

OR
 1 9 A :  2, 8, 8, 1 ; 1 7 B :  2, 8, 7
�e compound formed will be AB or KCl. �e 
compound is ionic in nature.
 K – 1e–  K+

 Cl + 1e–  Cl–

 K+ + Cl–  KCl

 K  +   Cl K+ [  Cl  ] or K Cl+ –

10. Carbon has four electrons in its outermost 
shell and it needs to gain or lose four electrons to 
attain noble gas con�guration.
(a) It is not possible to gain four electrons forming 
C4– anion. Because it is di�cult for the nucleus 
with six protons to hold on to ten electrons.
(b) It is not possible to lose four electrons forming 
C4+ cation. Because it requires a large amount of 
energy to remove four electrons leaving behind 
a carbon cation with six protons in its nucleus 
holding on to just two electrons.
�erefore, carbon atom overcomes this problem 
by sharing its valence electrons with other atoms 
of carbon or with atoms of other elements.
(i) Covalent compounds are bad conductors of 
electricity due to absence of free electrons.
(ii) �e intermolecular forces of attraction in 
covalent compounds are weak. �us, their melting 
and boiling points are quite low.
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11. (i) Empathy, service to others, concern for 
fellow beings.
Adopting a needy individual or group and 
contributing towards their free education.
Spreading awareness about health care. 
(ii) Follow-up; check-up; awareness about eyecare, 
free distribution of required spectacles, etc.
12. Given m = – 1, u = – 40 cm

m
v

u
v

=
−

⇒ − =
−
−

1
40

 v = – 40 cm

1 1 1 1
40

1
40

2
40

1
20f u v

= + =
−

− =
−

=
−

f = – 20 cm

–40 cm

P

A

B

A′

B′ F

M

N

–20 cm

C

(a) Nature of image : real, inverted and same size 
as the object.
(b) Concave mirror
(c) �e distance between the object and its image 
is zero.
(d) 

Image will be formed beyond C. It will be larger 
in size.
13. (a) Object is on the le� of O.

 u = –16 cm  
and f = +12 cm ( It is convex lens)
Using lens formula,

 
1 1 1
v u f

− =   
1 1

16
1

12v
−

−






=

 
1 1

12
1

16
4 3
48

1
48v

= − =
−

=

 v = + 48 cm
v is positive means that image is at 48 cm to the 
right of O. 

(b) Magni�cation for lens is

 m
h
h

v
u

= =
′

Here v = +48 cm, u = –16 cm, h = 2 cm

 
h′
2

48
16

3=
−

= −     h  = – 6 cm

  Image is inverted and 6 cm in size.
(c) To �nd nature of the image, we �nd the 
magni�cation m.
If m is negative then image is real.
If m is positive then image is virtual.

Here m
v
u

= =
−
48
16

   m = – 3

 Image is real and inverted.
14. 

Conventional sources 
of energy

Non-conventional 
sources of energy

1.  Energy sources 
which are being 
used traditionally 
for many years and 
going to deplete 
over a period of 
time are called 
conventional 
sources of energy.

1.  Energy sources 
which will not 
deplete and are 
scarcely used by 
the population 
are called non-
conventional 
sources of energy.

2.  Usually they are 
non renewable 
sources of energy.

2.  Usually they are 
renewable sources 
of energy.

3.  Examples of 
conventional 
sources of energy 
are :

(a) Fossil fuels
(b) �ermal power
   plant
(c)  Hydro power 

plant

3.  Examples of 
non-conventional 
sources of energy 
are :

(a) Solar energy
(b)  Energy from the sea
(c) Geothermal
   energy
(d) Nuclear energy

4.  Most of the 
conventional 
sources of 
energy cause 
environmental 
pollution.

4.  Most of the non-
conventional 
sources of energy 
do not cause 
environmental 
pollution.
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15. Sex in human beings is genetically determined 
at the time of birth. Females have XX sex 
chromosomes and produces similar type of 
gametes containing X-chromosome. Males have 
XY chromosome and produce two type of sperms. 
Half of the sperms contain X chromosomes and 
half contains Y. Sex of the child is determined by 
type of sperm that fuses with ovum at the time of 
fertilisation. When X containing sperm fertilises 
the ovum, female o�spring is produced and if 
Y containing sperm fertilises the ovum, male 
o�spring is produced.
16. Sulphide ores of low reactivity

 

O2Heat

heat with metal sulphide

Electrolytic re�ning/Distillation

Metal oxide

Metal

Pure Metal
Metal sulphide like HgS reacts with O2 to form 
mercuric oxide and sulphur dioxide. Mercuric 
oxide on further heating is reduced to Hg(l) which 
can be re�ned by distillation.
 2HgS + 3O2 H e a t  2HgO + 2SO2

 2HgO(s) H e a t  2Hg(l) + O2(g)

Similarly, copper glance undergoes following 
reactions :
   2Cu2S(s)  + 3O2(g) H e a t  2Cu2O(s)  +  2SO2(g)
Copper glance Oxygen        Copper oxide  Sulphur dioxide

2Cu2O(s) + Cu2S(s) H e a t  6Cu(s) + SO2(g)
        Copper
Copper is re�ned by electrolytic re�ning.

Sulphide ores of medium reactivity
RoastingO2

Reduction with reducing agent

Electrolytic re�ning

Metal oxide

Metal

Pure metal
Sulphide ore of Zn, on roasting (in presence of O2) 
gives metal oxide which on reduction with suitable 
reducing agent gives metal which is re�ned by 
electrolytic re�ning.

 2ZnS + 3O2  2ZnO + 2SO2

 ZnO + C  Zn + CO

17. �e substance S is calcium carbonate which 
is insoluble in water and liberates CO2(X) gas 
with dil. H2SO4. When gas X is passed through 
lime water, it turns milky due to the formation of 
CaCO3(s). When the gas is passed in excess, the 
milkiness disappears because of the formation of 
soluble calcium bicarbonate.
Compound S : calcium carbonate, CaCO3
Reactions involved :
CaCO3 + dil. H2SO4  CaSO4 + CO2 ↑+ H2O
CO2 + Ca(OH)2  CaCO3(s) + H2O
  Lime water     Insoluble
          (Milkiness)
CaCO3(s) + CO2 + H2O  Ca(HCO3)2(aq)
      (Excess) Calcium hydrogen
       carbonate
     (soluble in water)
Reaction of CaCO3 with dil. HCl :
CaCO3 + 2HCl  CaCl2 + H2O + CO2
CaCO3 is a salt of H2CO3, acid and Ca(OH)2, base.
18. �e ratio of speed of light in vacuum to 
the speed of light in medium is called absolute 
refractive index.
�e absolute refractive index of diamond is 2.42. It 

means that the speed of light in diamond is 
1

2 42.
 

times the speed of light in vacuum.
As the refractive index increases, speed of the light 
decreases in the medium.
(i) �e refractive index of medium D (1.65) is 
maximum. So the speed of light in medium D is 
minimum.
(ii) �e refractive index of medium A (1.33) is 
minimum. So the speed of light in medium A is 
maximum.
 BnC = ? [Refractive index of medium C with 
 respect to medium B]

 nB = 
Speed of light in vacuum

Speed of light in medium B

 1.44 = v
vB

  vB = 
v

1 44.
 ...(i)

 nC = 
Speed of light in vacuum

Speed of light in medium C

 1.52 = v
vc

  vC = 
v

1 52.
 ...(ii)
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 BnC = 
Speed of light in medium 
Speed of light in medium 

B
C

 BnC = 
v
v

B

C
  BnC = 

v

v
1 44

1 52

.

.

 (from (i) and (ii))

 BnC = v
v1 44

1 52 152
144.

.× = = 1.055 = 1.06

19. An electric motor is a rotating device that 
converts electrical energy to mechanical energy. 
It is based on the principle that when a current 
carrying coil is placed in a magnetic �eld it 
experiences a force. 

Split rings ( and )P Q

A

B C

D

Q

Axle

Brushes

( and )X Y

S

N

X

Y

( )·K+

P

An electric motor, as shown in �gure, consists 
of a rectangular coil ABCD of insulated copper 
wire. �e coil is placed between the two poles of 
a magnetic �eld such that the arm AB and CD are 
perpendicular to the direction of the magnetic 
�eld. �e ends of the coil are connected to the 
two halves P and Q of a split ring. �e inner sides 
of these halves are insulated and attached to an 
axle. �e external conducting edges of P and Q 
touch two conducting stationary brushes X and Y, 
respectively, as shown in the �gure.
Current in the coil ABCD enters from the source 
battery through conducting brush X and �ows 
back to the battery through brush Y. Current 
in arm AB and CD of the coil are in opposite 
direction. On applying Fleming’s le� hand rule 
for the direction of force on a current-carrying 
conductor in a magnetic �eld, we �nd that the 
force acting on arm AB pushes it downwards while 
the force acting on arm CD pushes it upwards. 
�us the coil and the axle O, mounted free to 
turn about an axis, rotate anti-clockwise. At half 
rotation, Q makes contact with the brush X and 

P with brush Y. �erefore, the current in the coil 
gets reversed and �ows along the path DCBA. A 
device that reverses the direction of �ow of current 
through a circuit is called a commutator. In electric 
motors, the split ring acts as a commutator. �e 
reversal of current also reverses the direction of 
force acting on the two arms AB and CD. �us the 
arm AB of the coil that was earlier pushed down is 
now pushed up and the arm CD previously pushed 
up is now pushed down. �erefore the coil and the 
axle rotate half a turn more in the same direction. 
�e reversing of the current is repeated at each half 
rotation, giving rise to a continuous rotation of the 
coil and to the axle.

OR
(a) Tungsten has a high melting point (3422°C). 
It does not melt at high temperatures. It retains as 
much of heat generated, so that it becomes very 
hot and emits light.
(b) Conductors of electric heating devices are 
made up of alloys because alloys do not oxidise 
readily at high temperature, unlike metals. Also 
alloys have a greater resistivity as compared to 
their constituent pure metals.
(c) Series arrangement is not used for domestic 
circuit because if one component of the circuit 
fails none of the other components will work. 
Also electric components need currents of widely 
di�erent values to operate properly. But in a series 
circuit, the current is constant for all electric 
components.
(d) Resistance is inversely proportional to the 
area of cross-section of the wire. �us, if the wire 
is thick, then resistance is less. If the wire is thin, 
then resistance is large.
(e) �e commercial unit of electrical energy is 
kilowatt hour.
 1 kilowatt hour = 1 kW × 1h
  = 103 W × 3600 s = 3.6 × 106 Ws
or 1 kW h = 3.6 × 106 J
20. (a) Water, �lled in the xylem tracheids and 
vessels, forms a continuous unbroken column due 
to forces of adhesion (sticking to the surface) and 
cohesion (attraction between similar molecules). 
Evaporation of water from cells of the leaf creates 
suction force, which pulls this water column 
upward. �is force is called transpiration pull 
which helps in upward movement of water from 
roots to leaves.
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(b) Two stages of photosynthesis are light reaction 
and dark reaction. �e di�erences between light 
reactions and dark reactions are as follows:

Light reactions Dark reactions
(i) It occurs over 

thylakoids.
It occurs in 
matrix of 
chloroplasts.

(ii) �e phase is 
dependent on light.

�e phase does 
not require light.

(iiii) Temperature has 
little e�ect over it.

It is in�uenced 
by temperature.

(iv) It produces 
NADPH and 
ATP (assimilatory 
power).

It consumes 
NADPH and 
ATP.

(v) Oxygen is evolved. Glucose is the 
end product.

21. (a) Primary sex organs are gonads (testes in 
male and ovaries in female) that form gametes 
and secrete sex hormones (testosterone in male 
and estrogens in female), whereas secondary sex 
organs include organs that help is conduction of 
gametes (e.g., epididymis, vas deferens and urethra 
in male; and oviducts, uterus and vagina in female) 
which conduct the gametes and do not secrete sex 
hormones.
(b) Formation of sperms require temperature 
lower than the normal body temperature. A high 
body temperature may kill the spermatogenic 
tissue of the testes so these are extra-abdominal. 
�e scrotal sacs act as thermoregulators and keep 
the testicular temperature about 1-2°C lower 
than the normal body temperature for normal 
spermatogenesis.
22. Both the graphs are correctly labelled.

We know that resistance R = 
V
I

 = slope of V-I 

graph = 
1

slope of graphI V−

In series combination, total resistance Rs = R1 + R2. 
�us Rs > R1 or R2
In parallel combination, total resistance

Rp = R R
R R

1 2

1 2+
. �us, Rp < R1 or R2

�us, for V-I graph, slope is more for series 
combination.
Similarly, for I-V graph, slope is more for parallel 
combination.
23. �e ray of light bends twice. First time when it 
enters from air to the glass slab, it bends towards the 
normal, i.e., from rarer medium to denser medium. 
Second time, when the ray moves out from the glass 
slab to air, it bends away from the normal, i.e., it 
moves from denser medium to rarer medium.
24. Blue litmus turns red in acidic solution. �us, 
acetic acid turns blue litmus red. pH paper will 
show light reddish orange colour as acetic acid is a 
weak acid.
25. Al is more reactive than Cu. It will reduce 
Cu2+ ion to metallic Cu and itself will oxidise to 
Al3+ ion. �us, it displaces copper from its salt 
solution (CuSO4) :
 2Al   +  3CuSO4     Al2(SO4)3  +  3Cu
Aluminium      Copper  Aluminium   Copper
           sulphate sulphate
As a result, the container will develop holes. Nitric 
acid renders aluminium passive by forming a layer 
of Al2O3 which prevents continued action of the 
acid.
26. (i) Pull out a thin peel from the lower surface 
of the leaf.
(ii) Stain the peel in safranin and remove the extra 
stain by washing with water.
(iii) Place a drop of glycerine on the slide and place 
the stained peel on the glycerine.
(iv) Cover the peel with a cover slip and observe 
under a microscope.
27. �e labelled structure of embryo of red kidney 
bean is :

Plumule with 
rudimentary leaves

Radicle

Cotyledons
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Section - A
1. State one di�erence between conventional 

and non-conventional sources of energy.
2. What is the di�erence between a base and an 

alkali?
3. Explain with a reason whether the �eld will 

be stronger at the centre of current carrying 
loop or near the circumference of the loop?

4. Why is respiration considered an exothermic 
reaction? Explain.

5. How would you distinguish between baking 
soda and washing soda by heating?

6. Name the two hormones secreted by pancreas. 
Write one function of each hormone named.

7. Draw a labelled diagram of the longitudinal 
section of a �ower.

8. An organic compound ‘X’ which is also called 
antifreeze mixture has the molecular formula 
C2H6O. ‘X’ on oxidation gives a compound 
‘Y’ which gives e�ervescence with baking 
soda solution. What can X and Y be? Write 
their structural formulae.

OR
 A compound X is formed by the reaction of 

a carboxylic acid C2H4O2 and an alcohol in 
presence of a few drops of H2SO4. �e alcohol 
on oxidation with alkaline KMnO4 followed 

by acidi�cation gives the same carboxylic 
acid as used in this reaction. Give the 
names and structures of (a) carboxylic acid,  
(b) alcohol and (c) the compound X. Also 
write the reaction.

9. Arrangement of elements given below shows 
a part of the Periodic Table.
H He
Li Be B C N O F Ne
Na Mg Al Si P S Cl Ar
Using this table explain,
(i) why Li and Na are considered as active 

metals?
(ii) why atomic size of Mg is less than that of 

Na?
(iii) why �uorine is more reactive than 

chlorine?
10. What is hypermetropia (far-sightedness)? List 

two causes for this defect. State in brief how 
this defect can be corrected by using a lens.

11. Nikhil and Neha went to a remote village in 
Kerala to meet their grandmother. �ey were 
surprised to see a biogas plant in Mr. Nair’s 
house in the neighbourhood. �ere were 
plenty of livestock’s and the household used 
cooking gas from the plant. Also their farms 
had rich vegetation. �ey contacted sarpanch 
of the village and convinced him to set up a 
biogas plant for village community.

Time Allowed : 3 hours Maximum Marks : 80

GENERAL INSTRUCTIONS

(i) �e question paper comprises two sections, A and B. You are to attempt both the sections.
(ii) All questions are compulsory. However, an internal choice will be provided in two questions of 3 marks 

each and one question of 5 marks.
(iii) Question numbers 1 to 2 in Section A are one-mark questions. �ese are to be answered in one word or  

in one sentence.
(iv)  Question numbers 3 to 5 in Section A are two-marks questions. �ese are to be answered in about  

30 words each.
(v)  Question numbers 6 to 15 in Section A are three-marks questions. �ese are to be answered in about  

50 words each.
(vi)  Question numbers 16 to 21 in Section A are �ve-marks questions. �ese are to be answered in about  

70 words each.
(vii) Question numbers 22 to 27 in Section B are two-marks questions based on practical skills. �ese are to 

be answered in brief.

Time Allowed : 3 hours Maximum Marks : 80
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(a) Mention the values displayed by  
Mr. Nair, Nikhil and Neha.

(b) Explain the possible arguments given 
by Nikhil and Neha to the sarpanch 
to convince him to set up community 
biogas plant.

12. An object of 2 cm height is placed at distance 
of 5 cm from a concave mirror. Radius 
of curvature of concave mirror is 20 cm. 
Calculate :
(a) position of the image
(b) size of the image
(c) nature of the image

13. A convex lens forms a real and inverted 
image of a needle at a distance of 50 cm from 
it. Where is the needle placed in front of the 
convex lens if the image is equal to the size of 
the object? Also, �nd the power of the lens.

14. Why is energy �ow called a “one-way street”?
15. De�ne the terms :

(a) Analogous organs
(b) Vestigial organs
(c) Sex chromosome

OR
 What role does sexual reproduction play in 

evolution?
16. (a)  What is a spherical mirror? State its two 

types. De�ne the following terms related 
to spherical mirrors :

 (i) Pole
 (ii) Centre of curvature
 (iii) Principal axis
 (iv) Principal focus
(b) A spherical mirror forms a real and 

inverted image of the same size as the 
object at a distance of 40 cm from the 
mirror. Find the (i) focal length and  
(ii) radius of curvature of the mirror.

17. Draw the pattern of magnetic �eld lines 
through and around a current carrying loop 
of wire.

 Mark the direction of
(i) electric current in the loop
(ii) magnetic �eld lines.

 How would the strength of magnetic �eld due 
to current, carrying loop be a�ected if :

(a) radius of the loop is reduced to half its 
original value?

(b) strength of current through the loop is 
doubled?

OR
 Two wires A and B are of equal length and 

have equal resistance. If the resistivity of A is 
more than that of B which wire is thicker and 
why?

 For the electric circuit given below calculate :
(i) Current in each resistor,
(ii) Total current drawn from the battery, and
(iii) Equivalent resistance of the circuit.

R1= 5 �

R2=10 �

R3 = 30 �

6 V

18. (i)  Write any two chemical tests to 
distinguish between saturated and 
unsaturated hydrocarbons.

 (ii) Explain the following :
 (a)  What are the products formed when 

ethanol burns in air?
 (b)  What forms of energy are liberated 

on burning alcohol?
19. (i)  Given below are steps for extraction of 

copper from its ore. Write the reactions 
involved for each step.

 (a) Roasting of copper (I) sulphide
 (b)  Reduction of copper (I) oxide with 

copper (I) sulphide
 (c) Electrolytic re�ning of copper
(ii) Draw the neat and labelled diagram for 

electrolytic re�ning of copper.
20.  

 A B

  
 C D
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(a) Identify the organisms in �gure A, B, C 
and D.

(b) Identify the life process commonly 
shown in all the �gures.

(c) How is this life process advantageous 
to the organisms? Mention any two 
advantages.

21. What is digestion? Explain the process of 
digestion of food in humans.

Section - B
22. A student has three voltmeters across three 

resistances R1, R2 and R3 as shown in the 
circuit. Given that R1 < R2 < R3 (i) Write V1, 
V2 and V3 in decreasing order of the reading 
shown by each of them. (ii) What will you 
observed about the potential di�erence across 
the series combination?

V1 V2 V3
+ – + – + –

R2R1 R3

�

–

+
Ai

23. A student performs an experiment in which 
he incident a ray of light AB on a glass slab as 
shown. Find the values of angle of incidence 
and angle of refraction for this ray of light. 

A

B

24. State economic importance of yeast.
25. Draw a diagram of di�erent parts of embryo  

of plant with its function.
26. Answer the following questions :

(i) How will you show that ethanoic acid is 
acidic in nature?

(ii) What happens when ethanoic acid reacts 
with sodium hydrogen carbonate?

27. Iron �lings were added to copper sulphate 
solution. A�er 10 minutes, the blue colour 
of solution changed and a coat on iron �lings 
was formed. State the change in the colour 
of solution and the colour of coat formed on 
iron �lings. Justify your answer.

Detailed Solutions

1. Conventional sources are usually more 
polluting and rapidly depleting sources of energy 
e.g., fossil fuels; while non-conventional sources 
are usually less polluting natural sources of energy 
e.g., solar energy, wind energy, tidal energy, etc.
2. A base is a substance which generates 
hydroxide (OH–) ions in water and a water soluble 
base is an alkali. �us, all alkalies are bases but all 
bases are not alkalies.
3. �e line of force near the wire are almost 
concentric circles. At the centre of the current 
carrying circular loop, all the magnetic �eld lines 
due to each segment of the loop, by applying right 
hand thumb rule, are found to be in the same 
direction within the loop. So, magnetic �eld gets 
added up, due to which strength of magnetic �eld 
increases. �e magnetic �eld strength decreases as 
we go away from the centre, on either side of the 
loop.

�us, at the centre of a current carrying loop 
magnetic �eld will be stronger.
4. During respiration we need energy. We get 
this energy from the food we eat. During digestion, 
food is broken down into simpler substances. 
For example, rice, bread and potatoes contain 
carbohydrates. �ese carbohydrates are broken 
down to form glucose. �is glucose combines 
with oxygen in the cells of our body for producing 
energy.
C6H12O6(aq) + 6O2(g)  6CO2(aq) + 6H2O(l) + Energy
 Glucose

�is reaction is called respiration. �us, during 
respiration energy is released and hence, it is 
considered an exothermic reaction.
5. Baking soda is sodium hydrogen carbonate, 
(NaHCO3). On heating, it gives CO2 gas which 
turns lime water milky.
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2NaHCO3 Heat  Na2CO3 + H2O + CO2
Baking soda
Washing soda is sodium carbonate containing 
10 molecules of water of crystallisation, 
(Na2CO3 10H2O). Upon heating, it will not 
liberate CO2 gas.
Na2CO3 10H2O Heat  Na2CO3 + 10H2O
      Washing soda

6. Two hormones secreted by pancreas are 
insulin and glucagon.
Functions:
(i) Insulin : Decreases blood glucose level by 
converting excess of glucose into glycogen in liver 
and muscles.
(ii) Glucagon : It is a diabetogenic hormone as 
it increases blood glucose level by converting 
glycogen into glucose.
7. �e labelled diagram of the longitudinal 
section of a �ower is as follows:

Pist li

8. Ethanol is an antifreeze mixture with molecular 
formula, C2H5OH. Hence ‘X’ is C2H5OH.

         

C2H5OH                     CH3COOHOxidation
[O] (Y)

Ethanoic acid
‘Y’ gives e�ervescence with baking soda solution 
due to evolution of CO2 gas.
Structural formulae :

          Ethanol : H C C OH

H

H

H

H

Ethanoic acid : H C C OH

OH

H

OR
(a) Carboxylic acid is ethanoic acid.

  H

C

H O

CH OH

(b) Alcohol is ethanol.

 
H H

C

H H

CH OH

(c) Compound X is ethyl ethanoate. 

 H

C

H O

CH O

H H

C

H H

C H

Ethanoic acid Ethanol

Ethyl ethanoate

(C H O )2 4 2

( )X

Conc.

 C2H5OH   (i) Alkaline KMnO4

(ii) dil. H SO2 4
   CH3COOH

  Ethanol                             Ethanoic acid

9. (i) Li and Na in their respective period can 
readily lose their valence electrons due to bigger 
size of their atoms, hence these are considered as 
active metals. 
(ii) Na and Mg are in the same period of the 
periodic table. Across the period, the electrons 
are added to the same shell, so, nuclear charge 
increases and the valence electrons are pulled 
closer to the nucleus, decreasing the size of 
atoms.
(iii) Fluorine is more reactive than chlorine as 
reactivity of non-metals decreases down the 
group.
10. A human eye which can see far o� objects 
or distant objects clearly but can not see the near 
objects clearly is said to be su�ered with a defect 
known as long sightedness or far sightedness or 
Hypermetropia.
Causes : The two possible causes of this defect 
are :
• Decrease in length of the eye ball, as if distance 

of retina from the eye lens has decreased.
• Increase in focal length of the eye lens, when 

the eye is fully relaxed.
�is defect can be corrected by using a convex lens 
of suitable focal length. So, a man su�ering from 
this defect wears spectacles having convex lens of 
suitable focal length. �e convex lens of spectacles 
reduces the divergence of rays of light entering the 
eye.
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Correction for hypermetropic eye

11. (a) Values displayed by Mr. Nair is general 
awareness and concern for the environment. Values 
displayed by Nikhil and Neha are helping nature, 
concerned for environment and community and 
sharing.
(b) Possible arguments given by Nikhil and Neha 
to the sarpanch are :
(i) Biogas is an economical source of energy.
(ii) It will help in the cleanliness of the whole 
village.
(iii) Slurry (le� behind), can be used as manure, 
which is rich in nitrogen and phosphorous.
(iv) It helps to reduce air pollution and greenhouse 
e�ect.
(v) It can help to raise the standard of living.
(vi) It will be bene�cial to entire village community.
12. 

Object

FC P2 cm
(0, 0)

5 cm
10 cm

R = –20 cm

 Object is on the le� of P
 u = – 5 cm

Focus is on the le� of P

 f = 
R
2

20
2

=
−

 = – 10 cm

Height h is above the principal axis
 h = +2 cm

(a) Using mirror formula :

 
1 1 1
v u f

+ =   
1 1

5
1
10v

+
−







=
−

 
1 1

10
1
5

1 2
10

1
10v

= − + =
− +

= +

 v = +10 cm ;
+10 cm means, the image is formed to the right 
of P.

(b) Now, magni�cation is :

 m = 
h
h

v
u

′
= −

 
h
h
′

= −
−

( )
( )
10

5  = +2    
h′
2

 = +2   h  = +4 cm

(c) since m is positive and its magnitude is greater 
than 1. �erefore, image is virtual, erect and 
enlarged.
13. Distance of the image from the lens, v = 50 cm
Distance of the object from the lens, u = ?
Let size of the image, I = Size of the object, O = h

 magni�cation = 
I
O

h
h

=
−

= − 1

 [∵ �e image is inverted]

For a lens, magni�cation = 
v
u

So, 
v
u

 = –1    u = –v = – 50 cm

So, the needle (the object) is placed at a distance of 
50 cm in front of the lens.

Using the lens formula, 
1 1 1
f v u

= −

 
1 1

50
1

50
1

50
1

50f
= −

−
= +

cm cm cm cm

 = =
2

50
1

25cm cm
 f = 25 cm

 �en, power of the lens

  = 
100

f ( )cm
D =

100
25

D = 4 D

14. Energy �ow is called as one way street because 
it always �ows in one direction in a food chain i.e., 
from Sun to the producers (autotrophs) and then 
to various categories of consumers (heterotrophs) 
and not vice versa. Energy trapped by the producers 
does not revert to the Sun and the passed on to the 
herbivores consumers cannot be returned to the 
producers.
15. (a) Analogous organs : Organs having a 
similar functions but di�erent in their structural 
details and origin.
(b) Vestigial organs : �e organs which are present 
in reduced form and do not perform any function 
in the body but corresponds to the fully developed 
functional organs of related animals.
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(c) Sex chromosome : Particular chromosomes 
that are involved in determining the sex of an 
organism.

OR
Sexual reproduction may be de�ned as the 
production of o�springs (new individuals) by 
the fusion of two gametes (usually one from male 
parent and the other from female parent) to form 
a diploid zygote which develops into a mature 
organism. It leads to variation that forms the basis 
of evolution.
Two di�erent individual in a population would 
have quite di�erent patterns of accumulated 
variations. Combining variations from two or more 
individuals would thus create new combinations 
of variants. Each combination would be novel, 
since it would involve two di�erent individuals. 
�e sexual mode of reproduction incorporates 
such a process of combining DNA from two 
di�erent individuals during reproduction. �us, 
contributing to evolution.
16. (a) Spherical Mirror : A mirror whose 
polished, re�ecting surface is a part of a hollow 
sphere is called a spherical mirror. Two types of 
spherical mirror are : 
1. Concave mirror      2. Convex mirror
(i) Pole : �e centre of a spherical mirror is called 
its pole.
(ii) Centre of curvature : �e centre of the hollow 
sphere of which the spherical mirror is a part is 
called centre of curvature.
(iii) Principal axis : �e straight line passing 
through the centre of curvature and the pole of a 
spherical mirror is called its principal axis.
(iv) Principal focus : �e point on the principal 
axis where all the rays coming from in�nity a�er 
re�ection either meet or appear to meet is called 
the principal focus.

(b) (i) m v
u u

u= − ⇒ = ⇒ = −1 40 40 cm

  
1 1 1 1

40
1
40

2
40

1
20f v u

= + = − − = − = −

  f = –20 cm
 (ii) Radius of curvature  = – 2 × 20 = –40 cm
17. �e direction of electric current in the loop 
and magnetic �eld lines is shown in �gure given 
below :

(a) Magnetic �eld strength (B) produced is 
inversely proportional to the radius of current 
carrying loop of wire, i.e,

 B 
1
r

    B1  
1

1r
 ;  B2  1

2r

given, r2 = 
1
2

r1             
B
B

r
r

r

r

2

1

1

2

1

1
1
2

= =  = 2

 B2 = 2B1
Hence, strength of magnetic �eld will double if 
the radius of loop is reduced to half of its original 
value.
(b) Strength of magnetic �eld increases to twice 
its original value as B  I if the current through the 
loop is doubled. .

OR

Using, R = ρ
l
A

 
ρ
A

R
l

=  = Constant = k (for same l and R)

  = kA      A
So, for di�erent materials, greater resistivity 
material wire has more cross-sectional area.
Hence, wire A is thicker than that of B.
(i) Current through each resistor

 I1 = V
R1

6
5

=  = 1.2 A      (through resistor (R1)

 I2 = 
V
R2

6
10

=  = 0.6 A    (through resistor (R2)

 I3 = 
V
R3

6
30

=  = 0.2 A    (through resistor (R3)

Current in 5 , 10  and 30  are therefore, 1.2 A, 
0.6 A and 0.2 A respectively.
(ii) Total current drawn from the battery
 I = I1 + I2 + I3 = 1.2 + 0.6 + 0.2 = 2.0 A
(iii) R1 = 5 , R2 = 10  and R3 = 30  are connected 
in parallel. So their equivalent resistance,

 

1 1 1 1

1 2 3R R R R
= + + = + + =

1
5

1
10

1
30

1
3

 R = 3 
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18. (i) (a) When saturated hydrocarbons are 
burnt in air, they give a clear (blue) �ame but the 
burning of unsaturated hydrocarbons (alkenes and 
alkynes) gives a sooty (yellowish) �ame. Actually, 
saturated hydrocarbons contain comparatively 
less percentage of carbon which gets completely 
oxidised by the oxygen present in air. On the other 
hand, the percentage of carbon in unsaturated 
compounds is more and it requires more oxygen 
to get completely oxidised which is not su�ciently 
present in air. So, due to incomplete oxidation they 
burn with a sooty �ame.
(b) Unsaturated hydrocarbons give addition 
reaction with Br2, so the colour of Br2-water 
gets decolourised. On the other hand, saturated 
hydrocarbons do not react with Br2-water, so the 
colour of Br2-water remains the same.
(ii) (a) When ethanol burns in air, carbon dioxide 
and water are formed.
C2H5OH + 3O2  2CO2 + 3H2O
 Ethanol          Carbon  Water
           dioxide
(b) Heat and light are produced when alcohol 
burns.
19. (i) (a)

 2Cu2S(s) + 3O2(g)
Roasting

 2Cu2O(s) + 2SO2(g)

   

 
(b) 2Cu2O(s) + Cu2S(s)  6Cu(s) + SO2(g)

 Copper (I) 
sulphide

Copper (I) 
oxide

Copper (I) 
sulphide 

Copper (I) 
oxide

Oxygen 
(from air)

(c) Cu(s)  Cu2+
(aq) + 2e–               (at anode)

Impure 
copper
Cu 2+

(aq) + 2e–  Cu(s)           (at cathode)
Pure 
copper

Sulphur
dioxide

Anode
(Impure
metal)

Cathode
(Pure metal)

Electrolytic tank

Battery
+ –

Electrolytic re�ning

Solution of
metal salt

(Electrolyte)
Anode mud

(ii)

20. (a) A – Hydra
  B – Rhizopus 
  C – Bryophyllum
  D – Planaria
(b) �e life process shown in the given �gures is 
asexual mode of reproduction.
(c) �is life process is advantageous to the 
organisms because :
(i) new individual produced is genetically 
identical to the parents. �us, helps in conservation 
of genetic information.
(ii) large numbers of o�springs are produced.
21. Digestion is the process of conversion of large, 
complex, mainly insoluble molecules of food into 
smaller soluble molecules.
Digestion of food begins in mouth. �e food 
ingested is chewed by teeth and broken into 
smaller particles. In mouth, food is mixed with 
saliva secreted by salivary glands which moistens 
and lubricates the food and helps in swallowing. 
Also the enzyme salivary amylase (ptyalin) acts 
on starch present in the food and breaks it into 
maltose, a disaccharide. �e medium is alkaline 
or neutral. As the food reaches the stomach, it 
is mixed with the gastric juice secreted by the 
gastric glands. �e gastric juice contains dilute 
hydrochloric acid, mucus and two enzymes rennin 
and pepsin. In stomach, rennin coagulates the milk 
into curd. �is action helps in its further digestion 
by enzymes. Pepsin gets activated in acidic medium 
and acts upon the proteins to convert them into 
peptones (an intermediary product). HCl present 
in gastric juice kills the bacteria swallowed along 
with the food and makes the medium acidic for 
activation of pepsin. Gastric lipase partially breaks 
down lipids. In the duodenum two juices are 
present : bile from the liver and pancreatic juice 
from the pancreas.
Bile is produced in liver and stored in gall bladder. 
Pancreatic juice contains a number of enzymes 
which act in alkaline medium. �e medium is 
made alkaline by bicarbonate ions secreted by 
duodenal wall. �e enzymes are : 
(i) Trypsin : converts remaining proteins into 
peptones and the peptones into peptides and 
amino acids.
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(ii) Amylase : converts the undigested starch 
into maltose (continues the process the begun in 
mouth).
(iii) Lipase : converts fats into fatty acids and 
glycerol.
From the duodenum the food is slowly moved 
down to ileum where more digestive changes 
come into action. �e intestinal juice called succus 
entericus secreted by intestinal glands contains the 
following enzymes which act in alkaline medium : 
(i) Trypsin : converts peptones into amino acids,
(ii) Maltase : converts maltose (complex sugar) 
into glucose (simple sugar),
(iii) Lactase : converts lactose into glucose and 
galactose, 
(iv) Sucrase : converts sucrose into glucose and 
fructose, and
(v) Lipase : converts fats into fatty acids and 
glycerol
�us, the digestion started in mouth is completed 
in the small intestine. �e digested food consists of 
soluble products – monosaccharides, amino acids, 
fatty acids and glycerol. �ese can be absorbed into 
the blood stream. �e digestion and absorption 
of the food takes place throughout the length of 
the small intestine as the contents gradually move 
down by peristalsis.
22. (i) As V = IR
For the same current in series combination
 V  R
For R1 < R2 < R3, we get V1 < V2 < V3
(ii) We observe that in a series combination, 
the potential di�erence V is equal to the sum of 
potential di�erence V1, V2 and V3. �at is
 V = V1 + V2 + V3.
23. �e angle of incidence A

B

is zero. �e angle of 
refraction is also zero. 
�ere will be no deviation 
of light if it is incident 
normal to the interface.

24. Economic importance of yeast :
(i) Yeast is of greatest importance to mankind 
because of  its property of alcoholic fermentation. 
In the absence of oxygen, yeast converts sugar of 
wine grapes into alcohol and carbon dioxide.
(ii) Yeasts also produce vitamin B1 (ribo�avin).
(iii) Yeasts are used in making bread in bakeries.
25. (i)  Cotyledons : Two cotyledons or seed leaves 
are attached with embryonal axis. Cotyledons 
are �lled with food which is required by embryo 
during germination.

(ii) Radicle : It grows into root system of plant.
(iii) Plumule : It grows into shoot system of 
plant.
26. (i) By using blue litmus paper we can 
show that ethanoic acid is acidic in nature. If on 
applying a drop of ethanoic acid on blue litmus 
it turns to red it con�rms the acidic nature of 
ethanoic acid.
(ii) Ethanoic acid when reacts with sodium 
hydrogen carbonate, CO2 gas is evolved with brisk 
e�ervescence.
CH3COOH + NaHCO3 CH3COONa +  
              CO2↑ + H2O
27. Blue colour will change to pale green colour 
and reddish brown coating of copper metal will be 
formed on iron.
It is because iron is more reactive than copper, so 
iron will displace copper and form iron sulphate.

Fe + CuSO4  FeSO4     +    Cu
    Iron    Copper   Iron                 Copper
                sulphate                       sulphate         (Reddish 
               (Blue)                         (Pale green)          brown)
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Section - A
1. Name two components of an ecosystem.
2. Why should a magnesium ribbon be cleaned 

before burning in air?
3. �e elements of the second period of the 

Periodic Table are given below :
 Li, Be, B, C, N, O, F 
 Explain why atomic radius decreases from Li 

to F.
4. Bio-gas is a better fuel than animal dung cakes. 

Justify this statement stating four reasons. 
5. Why are soaps not suitable for washing 

clothes with hard water? 
6. What measures would you take to conserve 

electricity in your house?
OR

 Industrialisation is one main cause of 
deterioration of environment. Discuss.

7. (a) What is the �ltering unit of kidney?
 (b) Why is it called so? 
8. How is the refractive index of a medium 

related to the speed of light? Obtain an 
expression for refractive index of a medium 
with respect to another in terms of speed of 
light in these two media?

9. For making cake, baking powder is used. If at 
home, your mother uses baking soda instead 
of baking powder in cake,

 (a)  how will it a�ect the taste of the cake and 
why?

 (b)  how can baking soda be converted into 
baking powder?

 (c)  what is the role of tartaric acid added to 
baking soda?

10. Answer the following questions :
 (i) An element ‘X’ does not react with dilute 

acids but produces an oxide XO on 
heating, which is basic in nature. What 
do you infer about ‘X’ from the above 
behaviour?

 (ii) Highly reactive metals are obtained 
by the electrolytic reduction of their 
compounds. Why?

11. Draw a neat diagram of human brain and 
label on it the following parts:

 (i) Midbrain (ii) Pituitary gland
 (iii) Cerebellum (iv) Cerebrum
12. Rahul once went to a construction site along 

with his father. �ere he saw large cranes 
li�ing heavy iron rods. A�er sometimes, he 
noticed that all the cranes were li�ing a bunch 
of iron rods and unloading it to other places. 
He was surprised and then enquired the crane 
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man about it. �e crane man then explained 
the use of electricity in li�ing the load.

 (a) According to you, which e�ect of 
electricity is used in cranes?

 (b) How electromagnet is formed?
 (c) Which qualities were shown by the crane 

man?
13. A person cannot see an object beyond 2 m 

distinctly. Name the defect he is su�ering 
from. What should be the (i) nature, (ii) focal 
length and (iii) power of the lens that will 
correct his vision? 

14. Why variations are more pronounced in 
sexual reproduction than in asexual one?

15. A current of 1 ampere �ows in a series circuit 
containing an electric lamp and a conductor 
of 5  when connected to a 10 V battery. 
Calculate the resistance of the electric lamp.

 Now if a resistance of 10  is connected in 
parallel with this series combination, what 
change (if any) in current �owing through  
5  conductor and potential di�erence across 
the lamp will take place? Give reason.

 OR
 �e direction of electric current passed 

through a vertical wire and through a 
horizontal card board is shown below:

 Sketch the pattern of the magnetic �eld 
on the card around the wire. Indicate the 
direction of the magnetic �eld at any one 
point. How would you check this direction 
experimentally? 

16. Silver articles generally turns black when 
kept in open for a few days. �e articles when 
rubbed with toothpaste again start shining.

 (i) Why do they turn black? Name the 
phenomenon involved.

 (ii) Write the chemical reaction involved in 
the process.

 (iii) Name the black substance formed and 
write its formula.

 OR
 Explain the following :
 (a)  Reactivity of Al decreases if it is dipped 

in HNO3.
 (b)  Carbon cannot reduce the oxides of Na 

or Mg.
 (c)  NaCl is not a conductor of electricity 

in solid state whereas it does conduct 
electricity in aqueous solution as well as 
in molten state.

 (d)  Iron articles are galvanised.
 (e)  Metals like Na, K, Ca and Mg are never 

found in their free state in nature.
17. A metal carbonate ‘X’ on reacting with an 

acid gives a gas which when passed through a 
solution ‘Y’ gives the carbonate back. On the 
other hand, a gas ‘G’ that is obtained at anode 
during electrolysis of brine is passed on dry 
‘Y’, gives a compound ‘Z’, used for disinfecting 
drinking water. Identify X, Y, G and Z. 

18. Write laws of refraction. Explain the same 
with the help of ray diagram, when a ray of 
light passes through a rectangular glass slab.

19. Why does a magnetic compass needle 
pointing north and south in the absence of 
a nearby magnet get de�ected when a bar 
magnet or a current carrying loop is brought 
near it? Describe some salient features of 
magnetic lines of �eld concept.

20. What is placenta? Mention its role during 
pregnancy.

21. Describe the di�erent pathways of breakdown 
of glucose in living organisms. 

Section - B
22. Take a large shining spoon. View your face 

into its curved surfaces and note down the 
characteristics of the images formed.

 What do you conclude from the observations 
made?

23. A student has placed a coin at the bottom of 
a beaker �lled with water. He was asked to 
estimate its depth by observing with his eye 
to a side above the water level. He found that 
the estimated depth determined is less than 
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1. Biotic component and abiotic component.
2. Magnesium ribbon is cleaned before burning, 
so that coating of impurity (such as oxide) formed 
on its surface is removed to get pure magnesium.
3. On moving from le� to right along a period of 
the Periodic Table, atomic number increases, i.e., 
number of protons and electrons increase which 
ultimately increases the nuclear charge. Hence, 
the electrons are pulled closer to the nucleus and 
thus, atomic radius is decreased. �erefore, atomic 
radius decreases from Li to F.
4 . Bio-gas is better fuel than animal dung cakes as:
(i) it has higher calori�c value than animal dung 
cake as fuel.
(ii) it leaves no residue a�er burning whereas 
animal dung cake leaves ash a�er burning.
(iii) it burns e�ciently and does not cause air 
pollution while dung cakes burn ine�ciently and 
produce a lot of smoke. �is causes air pollution.
(iv) it can be used as a fuel for cooking, running 
engines and as an illuminant in gas lanterns 
whereas dung cake is used as a fuel for domestic 
use only.
5. Soaps are not suitable for washing clothes with 
hard water because of two reasons :
(i) Soap reacts with the calcium and magnesium 
ions present in hard water to form insoluble 
precipitates called scum.
(ii) �e scum formed sticks to the clothes being 
washed and interferes with the cleaning ability of 
soap. �is makes the cleaning of clothes di�cult.

6. Following measures should be taken to 
conserve electricity in house : 
(i) Use of CFL or �uorescent tubes.
(ii) Use of solar cookers, solar water heating 
system etc.
(iii) Putting o� fans and lights when not in use.

OR
Industrialisation is one main cause of deterioration 
of our environment. �e main reasons are:
(i) Noise pollution : Pollution caused by 
machines in the factories disturbs the surrounding 
environment.
(ii) Industrial waste : It is the main cause of air, 
water and land pollution. Plastic and metal cans, 
etc., are highly toxic and major pollutants of our 
environment. SO2, NO2 and other toxic gases 
emitted by industries pollute the air. Oxides of 
nitrogen and sulphur emitted by industries cause 
acid rain. �is rain damage historical monuments 
and pollutes water.
(iii) �ermal pollution : It is caused by hot water 
released from factories into nearby water bodies. 
�is hot water kills many aquatic plants and 
animals and thus a�ects aquatic �ora and fauna.
(iv) Radioactive wastes : Radioactive wastes are 
produced from nuclear reactors that cause great 
level of damage to the living organisms.
7. (a) Nephron is the �ltering unit of kidney.
(b) Nephron is called so because it �lters the blood 
and removes poisonous nitrogenous waste like 
urea, uric acid and excess of water from it. �ese 
harmful products get �ltered and useful products 

Detailed Solutions

the real depth of the coin in water. Explain the 
observation.

24. If 2 mL of dilute acetic acid is added to 
a test tube containing powdered sodium 
bicarbonate, what will you observe? Write a 
balanced chemical equation of the reaction 
taking place and also the chemical name of 
the salt formed. 

25. Write the chemical names for three di�erent 
soaps. What heat change do you observe 
when soap is being prepared by stirring oil 
with caustic soda solution?

26. Label any two parts in the given �gure and 
write about it. 

27. Write any two precautions to be taken for a 
successful run of the experiment to show 
that carbon dioxide is given out during 
respiration. 
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are reabsorbed by tubular part of nephron. �us, 
harmful waste is excreted out as urine from the body. 

8. Absolute refractive index of a medium, n c
vm =

where c is speed of light in vacuum and v is the 
speed of light in that medium.
Let nA and nB be the absolute refractive indices of 
media A and B respectively.  

 
∴ = =n c

v
n c

vA
A

B
B

    and  

where vA and vB denote velocity of light in media A 
and B respectively.
Now, refractive index of media A with respect to B

 
n

n
n

c
v

v
c

v
vAB

A

B A

B B

A
= = × =

9. (a) If baking soda is used in place of baking 
powder the cake will taste bitter due to Na2CO3 
formed on heating baking soda (NaHCO3).

2NaHCO3  Na2CO3 + H2O + CO2

(b) Baking soda can be converted into baking 
powder by adding a small amount of tartaric acid 
to it.
(c) Tartaric acid neutralises sodium carbonate and 
prevents the cake from tasting bitter.
10. (i) Since the element ‘X’ reacts with oxygen 
to form a basic oxide, so it is a metal. �e element 
‘X’ does not react with dilute acids, so it lies below 
hydrogen in the metal activity series. Hence, ‘X’ is 
a metal and less reactive than hydrogen.
(ii) Highly reactive metals cannot be obtained by 
reduction of their compounds by carbon. �is is 
because the metals have more a�nity for oxygen 
than carbon. �erefore, electrolytic reduction is 
the best method for the reduction of these metallic 
compounds because they cannot be reduced by 
any other methods.
11.  Labelled diagram of human brain is as follows:

12. (a) Magnetic e�ect of electric current i.e., 
electromagnetism.
(b) When a so� iron is placed inside a current 
carrying solenoid, the strong magnetic �eld inside 
the solenoid magnetises the so� iron. �e magnet 
so formed is called an electromagnet.
(c) Practical knowledge, knowledge sharing, 
helping nature of the crane man.
13. A person is su�ering from myopia.
�e far point of this myopia person is 2 m.
(�is means a person can not see a distant object 
kept at in�nity clearly)
 u = , v = – 2 m, f = ?

Using lens formula, 1 1 1
v u f

− =

 − −
∞

=1
2

1 1
f

  1 1
2

0
f

= − −   
1 1

2f
= −

 f = – 2 m
Negative sign indicates the lens is concave.

 
P = − = −1

2
0 5. D

(i) Nature : concave lens
(ii) Focal length : – 2 m
(iii) Power of the lens = – 0.5 D
14. Asexual reproduction is monoparental (one 
parent is involved) and produces identical o�spring 
with very minor variations (due to environmental 
factors). Sexual reproduction is biparental, i.e., it 
involves a father and a mother. Every o�spring 
produced through sexual reproduction receives 
some characters of father and some characters 
of mother. Genetic recombinations occur at 
gametogenesis by crossing over during meiosis. 
�erefore, o�spring show some similarities and 
some marked di�erences (variations) among 
themselves as well as from their parents.
15. Let the resistance of electric lamp be Rl .

 Net resistance of the circuit, R = (Rl + 5) 
 Now, current in the circuit,

5 �

1 A

10 V
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 I V
R Rl

= =
+

10
5

A

But I = 1 A (given)

∴
+

=10
5

1
Rl

    or    Rl = 10 – 5 = 5 

Now, modi�ed circuit is

5 �

I A

10 V

5 �

10 �

Net resistance of the circuit =
×
+

=
10 10
10 10

5 Ω

So, current in the circuit = =10
5

2 A

Now, this current divides in parallel combination 
of equal resistances. �erefore current through 5  
conductor and lamp in series,

′ = =I 2
2

1A A

Now, potential di�erence across the lamp 
= 1 A × 5  = 5 V
Initially, potential di�erence across the lamp
= 1 A × 5  = 5 V
�erefore, there is no change in current �owing 
through the conductor and potential di�erence 
across the lamp.

OR
�e pattern of magnetic �eld lines on the card 
around the current carrying conductor for the 
downward direction of current is shown. �ey are 
concentric in circle with their centre lies on the 
axis of wire.

Direction of magnetic �eld lines can be checked 
experimentally by placing a magnetic compass 

needle any where on the card board. Direction of 
its north pole indicating the direction of magnetic 
�eld.
16. (i) Corrosion of silver articles takes place 
when these react with sulphur compounds such as 
H2S present in air and silver articles turn black. �e 
process is called tarnishing of silver. On rubbing 
the articles with toothpaste, the black coating is 
removed and they start shining again.
(ii) 4Ag + O2 + 2H2S → 2Ag2S + 2H2O
(iii) �e black substance formed is silver sulphide 
(Ag2S).
 OR
(a) Due to the formation of an oxide (Al2O3) layer 
on Al it becomes passive.
(b) Na and Mg are more reactive than carbon 
hence their oxides cannot be reduced by carbon.
(c) In solid NaCl, movement of ions is not 
possible due to its rigid structure but in molten 
state or aqueous solution, ions can move freely.
(d)  Galvanisation prevents rusting.
(e) Due to highly reactive nature Na, K, Ca and 
Mg are never found in free state.
17. ‘X’ is calcium carbonate.
CaCO3(s) + 2HCl(dil.) → CaCl2(aq) + CO2(g)  ↑ + H2O(l)
 ‘X’
Ca(OH)2(aq) + CO2(g) → CaCO3(s) + H2O (l)
 ‘Y’      ‘X’
‘Y’ is calcium hydroxide.
2NaCl + 2H2O → 2NaOH + Cl2(g)    +    H2(g)
(Brine)  (At anode) (At cathode)
         ‘G’
�e gas ‘G’ is chlorine which is obtained at anode.
 Ca(OH)2    +    Cl2 → CaOCl2 + H2O
    Dry slaked lime ‘G’ ‘Z’
      ‘Y’
‘Z’ is calcium oxychloride or bleaching powder 
used for disinfecting drinking water.
18. Laws of refraction of light :
(i) �e incident ray, the refracted ray and the 
normal to the interface of two transparent media 
at the point of incidence, all lie in the same plane.
(ii) �e ratio of sine of angle of incidence to the 
sine of angle of refraction, for the light of a given 
colour and the given pair of media, is constant 
which is called the refractive index of the second 
medium with respect to the �rst.
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i e i

r
n. . sin

sin
= constant = 21

�is law is also known as Snell’s law of refraction.
Consider a rectangular glass slab PQRS placed in 
air. When a ray of light is incident on surface PQ 
(air-glass interface) making angle i with normal, 
it bends towards the normal. �e refracted ray 
makes angle r with normal. Now, this refracted 
ray falls on surface RS (glass-air interface) and 
emergent ray bends away from the normal.
At air-glass interface, the refracted ray bends 
towards normal as it enters from rarer to denser 
medium and it bends away from normal at  
glass-air interface because light ray passes from 
denser to rarer medium.

P Q

RS

Air
Glass

X′

L

r

e

Air

r

i

X

Incident
ray

Emergent
ray

As can be seen that at point X and X , the incident 
ray, the refracted ray and the normal all lie in the 
same plane.
Also, refractive index of glass with respect to air, 

  
n i

rga = sin
sin

and refractive index of air with respect to glass,

 n r
i

i e n
nag ga
ag

= ∴ = =sin
sin

( ) or 1

19. In the absence of a bar magnet, a magnetic 
compass needle pointing north and south is acted 
upon by earth’s magnetic �eld only. But when a 
bar magnet or a current carrying loop is placed 
near the magnetic compass, earth’s magnetic �eld 
near the compass gets modi�ed and needle gets 
de�ected from North and South.
(i) �e magnetic lines of force emerge from the 
north pole and following a curved path, enter the 
south pole and reach back the north pole moving 
inside the magnet. �us, these are closed curves.
(ii) Two lines of magnetic �eld never intersect 

each other. If they ever did so, there would be two 
tangents at the point of intersection, that is, two 
directions of magnetic �eld at one point, which is 
impossible.
(iii) Near the magnetic poles, where the �eld is 
stronger, the lines of force are closer. Going away 
from the poles, the �eld becomes weaker and the 
lines become rarer. �us, larger the number of lines 
of force at a given point, stronger is the magnetic 
�eld at that point.
20. Placenta is a specialised tissue which serves as 
mechanical and physiological connection between 
an embryo and uterine wall of mother. 
Role of placenta during pregnancy is as follows :
(i) Placenta possesses �nger-like outgrowths, 
called villi which increase surface area for 
absorption and exchange of materials.
(ii) It serves as a medium for the embryo to obtain 
nutrition and oxygen from the mother’s blood and 
transfer waste material to the mother’s blood.
(iii) It helps to expel waste products like urea and 
carbon dioxide of fetus into the mother’s is blood.
(iv) Placenta also secretes a hormone, human 
chorionic gonadotropin (HCG) which helps in 
maintaining the pregnancy.
21. Oxidation of food (glucose) to obtain energy 
can occur in the presence of oxygen as well as in 
the absence of oxygen. Based on this, we have 
two types of respiration: aerobic respiration and 
anaerobic respiration. 
Aerobic respiration : When oxygen is used for 
respiration it is called aerobic respiration. During 
aerobic respiration, glucose is completely broken 
down into CO2 and H2O by the process of 
oxidation and a large amount of energy (38 ATP) 
is produced.
Aerobic respiration includes glycolysis which is 
common to both aerobic and anaerobic respiration. 
�e pyruvic acid (pyruvate) molecules formed 
during glycolysis are carried to the mitochondria 
where they completely break down to CO2 and 
H2O with the evolution of a large amount of 
energy.
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Anaerobic respiration : When food is oxidised 
without using molecular oxygen, the respiration 
is called anaerobic respiration. In this type of 
respiration incomplete oxidation of food takes 
place, and in comparison to aerobic respiration, 
much less amount of energy is produced. It 
includes glycolysis which takes place in the 
cytoplasm. During this process one molecule of 
glucose is degraded into two molecules of pyruvic 
acid (pyruvate) and a small amount of energy (2 
ATP) is produced. �e pyruvic acid is further 
converted into ethyl alcohol (ethanol) or lactic 
acid.
In microorganisms, the term fermentation is more 
commonly used in place of anaerobic respiration. 
For example, yeast and certain bacteria utilise 
substances present outside the cells as respiratory 
substrate, oxidise it to ethanol and carbon dioxide 
without utilising O2.

Glucose
Glycolysis

(in cytoplasm)
Pyruvate

No O  required2

(yeast)
Ethanol + CO  + Energy2

(2 ATP)

(2 molecules)

In certain bacteria and parasitic worms (Ascaris, 
tapeworm, etc.) glucose is metabolised to lactic acid 
without the use of O2 and without the formation 
of CO2. In human beings, anaerobic respiration 
occurs in certain tissues such as skeletal muscles. 
�ese muscles do not get su�cient oxygen and 
anaerobically metabolise glucose to lactic acid 
during vigorous exercise.

22. �e observations are recorded as follows :

Position of face Bulging out 
side 

(Convex side)

Depressed 
side 

(concave side)
1.  When the face 

is very close to 
the spoon

Erect and 
smaller

Erect and 
enlarged

2.  When the face 
is at a larger 
distance 

Erect and 
very small

Diminished 
and inverted

Conclusion :
(i) A convex mirror forms an erect and smaller 
image whatever may be the position of the object.
(ii) A concave mirror forms an erect and enlarged 
image when the object is very close to the mirror 
and an inverted and diminished when the object is 
at a larger distance.
23. When water is poured into the container, the 
rays coming from the coin (at C) su�er refraction 
at the air-water surface and bend away from the 
normal. �e refracted rays then appear to come 
from C . �us, estimated depth of the coin placed 
in water is less than its real depth.

C′

C

24. Sodium bicarbonate, NaHCO3 reacts with 
dilute acetic acid, CH3COOH to evolve a colourless 
gas (CO2) with brisk e�ervescence.
�e reaction involved is 
CH3COOH + NaHCO3  CH3COONa + CO2

+ H2O
Salt formed is sodium acetate.
25. �e names for three di�erent soaps are :
Sodium palmitate, sodium stearate and sodium 
oelate. Heat is evolved when soap is prepared by 
stirring oil with caustic soda solution.
26. 

Stoma

Guard cells

Each stomata, has an opening guarded by two 
kidney-shaped guard cells. Opening and closing of 
stomata occur due to turgor changes in guard cells.
27. �e precautions taken for the successful run 
of the experiment to show that carbon dioxide is 
given out during respiration are :
(i) �e seeds should be germinating.
(ii) �e apparatus should be airtight and make 
sure that connections are airtight.
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Section – A
1. What is silvering of mirror?
2. What is addition reaction? Give one example.
3. What are decomposers? What will be the 

consequence of their absence in an ecosystem?
4. Give reason why

(i) it is recommended that the acid should be 
added to water and not water to the acid?

(ii) compounds like alcohol and glucose do 
not show acidic behaviour although they 
contain hydrogen in them?

5. Would you place the two isotopes of chlorine, 
Cl-35 and Cl-37 in di�erent slots because of 
their di�erent atomic masses or in the same 
slot because their chemical properties are the 
same? Justify your answer.

6. A ray of monochromatic light PO is incident 
on the face AB of a glass prism ABC as shown 
in �gure. Redraw this diagram on your 
answer-sheet and show the path of this ray 
as it passes through the glass prism. Mark the 
angle of deviation and state what is observed 
on the screen S1S2.

A

S2

S1

O

P
B C

 If PO were a ray of white light, state the 
changes that are observed on the screen. Name 
the phenomenon responsible for this change 
and state its cause. What conclusion can be 
made about the constituents of white light?

7. Kritika observed that the tube lights in the 
corridor of her school were always switched 
on the whole day. She brought the matter to 
the notice of her class teacher who talked 
to the principal about it. �e principal took 
immediate action.
(i) What values of Kritika have re�ected 

from above situation?
(ii) Kritika was appreciated by the teachers 

and the principal for potraying which 
values?

(iii) How can the consumption of electricity 
be reduced in the school?

8. A convex lens forms a real and inverted 
image of a needle at a distance of 50 cm from 
it. Where is the needle placed in front of the 
convex lens if the image is equal to the size of 
the object? Also, �nd the power of the lens.

OR
 A 1.5 cm tall object is placed perpendicular 

to the principal axis of a convex lens of focal 
length 15 cm. Distance of object from the lens 
is 20 cm. Use lens formula to �nd the nature, 
position and size of the image.

Time Allowed : 3 hours Maximum Marks : 80
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9. Give reasons for the following :
(i) Silicon counts among metalloids.
(ii) Carbon is not used for making aluminium 

from aluminium oxide.
(iii) Metals conduct electricity.

10. When you have mixed the solutions of 
lead(II) nitrate and potassium iodide,
(i) what was the colour of the precipitate 

formed and name the precipitate?
(ii) write the balanced chemical equation for 

this reaction.
(iii) is this also a double displacement 

reaction?
11. Why does vegetarian habit help us in getting 

more energy? In terms of energy who is at an 
advantageous position (vegetarian or a non-
vegetarian)? Why?

12. (a)  List four reasons for adopting 
contraceptive methods.

(b) If a woman is using copper-T, will it 
help in protecting her from sexually 
transmitted diseases? Give reason in 
support of your answer.

13. List the role of each of the following in our 
digestive system:
(a) Muscles of stomach wall
(b) Hydrochloric acid
(c) Mucus

14. Why did Mendel choose pea plant for his 
experiments?

OR
 Origin of life does not occur on the earth 

now. Why?
15. Draw a ray diagram of image formed when an 

object is placed in front of convex lens
(i) beyond 2 f and (ii) between f and 2f.

16.  Answer the following questions :
 (i) What do you mean by allotropy?

(ii) What is isomerism?
(iii) Give one example of homologoues series, 

write two properties of it.
(iv) What is the full form of IUPAC?

OR
 An organic compound ‘A’ is a constituent 

of wine and beer and is also used as fuel 
in spirit lamp. Compound ‘A’ on heating 
with alkaline potassium permanganate 
gives another compound ‘B’ which turns 

blue litmus to red. Compounds ‘A’ and ‘B’ 
combine in the presence of conc. H2SO4 to 
give a sweet smelling compound ‘C’. Identify 
the compounds ‘A’, ‘B’ and ‘C’. Also, write the 
reactions involved.

17. Atoms of eight elements A, B, C, D, E, F, G 
and H have the same number of electronic 
shells but di�erent number of electrons 
in their outermost shell. It was found that 
elements A and G combine to form an ionic 
compound which can also be extracted from 
sea water. �is compound is added in a small 
amount to almost all vegetable dishes during 
cooking. Oxides of elements A and B are basic 
in nature while those of E and F are acidic. 
�e oxide of D is almost neutral. Based on 
the above information, answer the following 
questions :
(i) To which group or period of the periodic 

table do the listed elements belong?
(ii) What would be the nature of compounds 

formed by a combination of elements B 
and F ?

(iii) Which two of these elements could 
de�nitely be metals and which are likely 
to be non-metals?

(iv) Which one of the eight elements is most 
likely to be found in gaseous state at 
room temperature?

(v) If the number of electrons in the 
outermost shell of elements C and G be 
3 and 7 respectively, write the formula 
of the compound formed by the 
combination of C and G.

18. What is long sightedness or hypermetropia? 
What causes long sightedness? How is long 
sightedness corrected?

19. (i)  Derive an expression for the equivalent 
resistance of three resistors R1, R2 and R3 
connected in series.

(ii) Fuse of 3 A, 5 A and 10 A are available. 
Calculate and select the fuse for operating 
electric iron of 1 kW power at 220 V line.

20. Describe the process of urine formation in 
the kidney.

21. (a) De�ne re�ex action. State its signi�cance.
(b) How do plants respond to external 

stimuli?
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Section – B
22. List out two factors on which angle of 

deviation through a prism depend?
23. To determine the equivalent resistance of a 

series combination of two resistors R1 and 
R2, a student arrange the following set up 
but did not get result. Identify the incorrect 
connection. 

R
1

R
2

A

V

24. Identify the type of chemical reactions taking 
place when,

5. In Mendeleev’s Periodic Table, the two isotopes 
of chlorine, Cl-35 and Cl-37 would be placed in 
di�erent slots because they have di�erent atomic 
masses. But because of their similar chemical 
properties they would be placed in the same slot.
6. A

B

r

C

D
ei

H

M

F
M’N’

O

G
N

P
Q R

S

Here D is the angle of deviation. A spectrum of 
seven colours will be obtain on the screen S1S2. 
Dispersion is the phenomenon.
8. Lens formula: 
1 1 1 1 1

20
1

15v u f v
v− = −

−
=;

( ) ( )
or = 60 cm

h v
u

h= =
−

× = −60
20

1 5 4 5. . cm

Image will be real, inverted and magni�ed.
11. We know that, vegetarians obtain food directly 
from plants while non-vegetarians get the food 
from animals. Animals (herbivores) contain 10% 
of food energy as compared to plants (producers). 
For example, the same amount of producer which 
supplies say 1000 J of food energy to a vegetarian 

 (i) iron nails le� dipped in blue copper 
sulphate solution become brownish in colour 
and the blue colour of copper sulphate fades 
away.

 (ii) quick lime reacts vigorously with water 
releasing a large amount of heat.

25. Soap is being prepared by mixing an oil with 
concentrated solution of caustic soda and 
the mixture is being continuously stirred. A 
di�culty is being faced in the precipitation of 
soap. How will you overcome this di�culty? 
What steps should be taken to achieve smooth 
cutting of soap cakes?

26. How will you prepare yeast culture?
27. What is micropyle? How can we locate its 

position in the mature seed?

will provide only 100 J of food energy to a non-
vegetarian. Hence, a vegetarian will be at an 
advantageous position.
13. (a) Help in mixing the food thoroughly with 
more digestive juice by peristalsis.
(b) Creates an acidic medium which facilitates the 
action of the enzyme pepsin.
(c) Protects the inner lining of the stomach from 
the action of the acid.
17. (i) �ird period
Group — 1, 2, 13, 14, 15, 16, 17, 18 respectively.
(ii) Nature of compound : Electrovalent/ionic
(iii) Metals—A and B; Non-metals—E, F and G
(iv) G/H (v) CG3

19. (i) Req = R1 + R2 + R3
(ii) Current �owing through iron, 

 I = P
V

= 1000
220

A = 4.54 A and fuse rating < I.

 Fuse of rating 3A is used.
22. Angle of incidence and angle of prism.
23. Voltmeter is incorrectly connected.
25. We shall add sodium chloride (salt) to 
the mixture and stir again. It will help in the 
precipitation of soap.
We add �llers to the soap. It hardens soap and 
helps in smooth cutting of soap cakes.

Hints & Solutions
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Section - A
1. List any one application of A.C.
2. Why urethra of male is called urinogenital 

canal?
3. Write the needs of local people living inside 

or near the forest area.
4. Write the IUPAC names of the following 

compounds :
(i) CH3  CH2  Br
(ii) H

H

C O

(iii) CHCH3CH2CH2CH2C
(iv) CH3CH2COOH

5. Give any two important changes in the uterus 
a�er fertilisation of the ovum.

6. List three advantages of producing  
hydro-electricity by building dams on rivers.

7. Distinguish between ‘Conservation’ and 
‘Preservation’. Suggest any four practices 
which may help in protecting our 
environment.

8. Two metallic wires A and B of the same 
material are connected in parallel. Wire A 
has length l and radius r, wire B has a length 
2l and radius 2r. Calculate the ratio of the 
equivalent resistance in parallel combination 

and the resistance of wire A.
9. Name the type of mirror used in the following 

situations :
(i) Rear view mirror in vehicles
(ii) Solar furnace (iii) Torch
(iv) Solar cooker
(v) To get the full length image of tall 

building.
10. A coil of insulated copper wire is connected 

to a galvanometer. What would happen if a 
bar magnet is :
(i) Pushed into the coil
(ii) Withdrawn from inside the coil
(iii) Held stationary inside the coil

11. Identify the elements with the following 
properties and arrange them in increasing 
order of their reactivity.
(i) A metal which is so� and reactive.
(ii) �e metal which is an important 

constituent of limestone.
(iii) �e metal which exists in liquid state at 

room temperature.
12. An element A reacts with water to form a 

compound B, which is used in white washing. 
�e compound B on heating forms an  
oxide C, which on treatment with water  
gives back B. Identify A, B and C. Give the 
reactions involved.

Practice Paper - 7
Time Allowed : 3 hours Maximum Marks : 80
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OR
 Of the three metals X, Y and Z, X reacts with 

cold water, Y with hot water and Z with steam 
only. Identify X, Y and Z. Also arrange them 
in order of increasing reactivity.

13. Komal uses colours to celebrate Holi 
with friends which are oxidised metals or 
industrial dyes mixed with engine oil. �e 
doctors say these are toxic and can cause skin 
allergies, eye irritation and even blindness. 

 On the other hand, Kavita uses edible colours 
which are obtained from natural substances 
like red colour prepared by red pomegranate 
peels boiled with water or rose petals can 
also be used, blue colour obtained by indigo 
plant and green colour can be made from thin 
paste of mint and spinach leaves.
(a) What are the harmful e�ects of chemicals 

present in colours of Holi?
(b) What are the positive e�ects of edible 

colours?
(c) What values are possessed by Kavita 

using herbal colour?
14. If accidentally we step on something sharp 

at once we move our foot away. What is this 
type of response known as? State how it is 
controlled.

15. Explain the theory that explains origin of life 
as ‘abiogenesis �rst, but biogenesis ever since’.

OR
 �e human hand; cat paw and the horse 

foot, when studied in detail show the same 
structure of bones and point towards a 
common origin.
(i) What do you conclude from this?
(ii) What is the term given to such structures?

16. Explain the structure and functioning of 
Human eye. How are we able to see nearby as 
well as distant objects?

17. (i)  State two factors which determine the 
resistance of a conductor for a given 
material.

(ii) Two resistors of 5  and 10  resistances 
of the same material are to be connected 
to a battery of emf 6 V so as to obtain :

(A) same potential across the end of the 
resistor.

(B) di�erent potential across each resistor.
Compute :
(a) how will you connect these resistors in 

each case.
(b) the ratio of current �ows through the 

circuit.
(c) whether resistivity of both resistors is 

same or di�erent. Given reason.
OR

 With the help of a ray diagram show the type 
of images formed when object is placed at 
the following positions in front of concave 
mirror.
(i) at in�nity (ii) beyond C
(iii) at F (iv) at C
(v) between F and C (vi) between F and O
C = centre of curvature
O = optical centre of the mirror
F = focus

18. Answer the following questions :
(i) How is bleaching powder prepared? Why 

does bleaching powder
 (a) smell strongly of chlorine?
 (b) not dissolve completely in water?
(ii) Why concentrated basic solutions have 

greater pH?
19. What is autonomic nervous system? Name 

the subsystems in which it is subdivided.
20. (a) What is Modern Periodic Law?

(b) Atomic masses of nickel and cobalt are 
respectively 58.7 and 58.9. Which of 
them should appear �rst in the Periodic 
Table?

(c) In which groups of the Periodic Table are 
the elements germanium and strontium 
present?

(d) What is meant by the Law of Octaves?
(e) Which has the bigger size
 (i) out of chlorine and bromine?
 (ii) out of sodium and magnesium? 

21. (a) Complete the glucose breakdown 
pathway in case of aerobic respiration by 
�lling the blanks.
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Glucose +

+ +

In cytoplasm
1 2

6 Energy

3 4

5

(b) Name the molecule in the cell which 
stores the energy produced at the end of 
the pathway.

(c) Why do we get cramps during vigorous 
muscular activity?

Section - B
22. A zinc plate was kept in a glass container 

having CuSO4 solution. On examining, it was 
found that the blue colour of the solution is 
getting fader and fader. A�er a few days when 
the zinc plate was taken out of the solution, a 
number of small holes were noticed in it. State 
the reason and give the chemical reactions 
involved.

23. Vinegar was taken in a test tube and  
blue litmus solution was added to it. A change 
in colour was observed. �en on adding 
sodium hydroxide solution to the test tube, 

the blue colour was restored. Explain the 
observations.

24. While experimentally verifying Ohm’s Law 
a student observed that the pointer of the 
voltmeter coincide with 15th division when 
the voltmeter has a least count of 0.05 V. Find 
the observed reading of voltmeter.

25. In an electric circuit, a resistor of 5  
resistance is connected to a battery of 5 V 
through an ammeter and a plug key. Now in 
this circuit another resistor of 10  resistance 
is connected in series with the 5  resistor. 
Will there be any change in the ammeter 
reading? How much?

26. Why are germinating seeds taken in the 
experiment to test the release of carbon 
dioxide during respiration? What would 
happen if germinating seeds are replaced by 
boiled seeds?

27. A student is viewing under a microscope a 
permanent slide showing various stages of 
asexual reproduction by budding in yeast. 
Draw diagrams of what he sees (in proper 
sequence).

Hints & Solutions

2. Urethra carries both sperms and urine.

8. For wire A, R l
r

A = ρ
π 2

 For wire B, R l
r

R
B

A= =ρ
π

2
2 22( )

 In parallel combination, R
R R

R R
RA B

A B

A=
+

=
3

 
Ratio := =R

RA
1 3

9. (i) Convex mirror  (ii) Concave mirror 
 (iii) Concave mirror  (iv) Concave mirror 
 (v) Convex mirror
10. (i) De�ection in one direction
 (ii) De�ection in opposite direction
 (iii) No de�ection
12. Since compound B is used for white washing, 
it is Ca(OH)2 and therefore, the element A is 

calcium. Upon heating Ca(OH)2 (B) forms oxide 
CaO (C) which on treatment with water gives back 
Ca(OH)2 (B).
A : Ca, B : Ca(OH)2, C : CaO
Chemical reactions involved :
Ca(s) + 2H2O(l)  Ca(OH)2(aq) + H2(g)
(A)          (B)

Ca(OH)2 Heat →  CaO + H2O
        (C)

 OR
Alkali metals react readily with cold water, 
therefore, X is an alkali metal, Na or K.
Alkaline earth metals react with hot water,  
therefore, Y is Mg or Ca.
Iron reacts only with steam and therefore, Z is 
iron. Increasing order of reactivity : Z < Y < X.
14. Response → Re�ex action.
(i) A receptor perceives the stimulus.
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(ii) A sensory or a�erent neuron carries the 
message from receptor to spinal cord.
(iii) �e relay neurons of spinal cord transmit the 
impulse from a�erent neurons to e�erent neurons.
(iv) Motor neurons carry message from spinal 
cord to the muscles and response is generated.
15. Chemical theory of origin of life.

OR
�e structures having same basic plan are called 
homologous organs.
17. (i) Length and area of cross-section of wire
(ii) (A) (a) Parallel combination

(b) 
I
I

R
R

1

2

2

1

10
5

2 1= = = :

(c) Same for same material
(B) (a) Series combination

(b) 
I
I
1

2
1 1= :

(c) Same for same material.
20. (a) Modern periodic law states that the 
properties of an element are a periodic function of 
their atomic numbers.
(b) According to their atomic masses, Ni should be 
placed before Co. But they are not placed like this.
In reality, Co comes �rst and Ni comes therea�er. 
�is is because Co and Ni resemble other elements 
of their respective groups in the properties.
(c) Germanium is present in group 14 respective.
Strontium is present in group 2.
(d) When the elements are arranged in order of 
increasing atomic masses, every eighth elements 
has properties similar to that of the �rst.
(e) (i) Out of chlorine and bromine, bromine has 
bigger size. �is is because chlorine has three �lled 
shells of electrons while bromine has four shells.
(ii) Out of Na and Mg, Na is bigger. �is is 
because the nuclear charge on Mg is more. It pulls 
the electrons towards itself with a bigger force, 
reducing its size.
21. (a) 1-Pyruvate, 2-Energy, 3-Presence of 
oxygen 4-Mitochondria, 5-CO2, 6-Water

(b) ATP
(c) Lactic acid accumulation in absence of oxygen 
causes cramps.
22. Zinc is more electropositive (more reactive) 
than copper. So, zinc displaces copper from copper 
sulphate solution. As a result, Zn goes into the 
solution in the form of Zn2+ and Cu2+ from the 
solution is precipitated as copper metal, and the 
colour of the solution fades away.

Zn + CuSO ZnSO( ) 4( ) 4s aq
zinc metal copper sulphate

(blue in colour)

→ (( ) ( )+ Cuaq s
zinc sulphate
(colourless)

copper
metal

23. Vinegar is acidic in nature. On adding blue 
litmus solution, a red colour is obtained. On adding 
sodium hydroxide solution, vinegar is neutralised 
and the medium becomes alkaline. �erefore, the 
red colour of litmus changes to blue.
24. Reading in voltmeter 
 = Division coinciding × Least count
 = (15 × 0.05) V = 0.75 V
25. �e reading of ammeter when 5  resistors is 
connected in the electric circuit

 I1 = V
R1

5
5

=  = 1A (V = 5 Volt, R1 = 5 )

Given 10  resistors is connected pre series with 
5  resistor. �erefore, equivalent resistance in 
series is
 R = R1 + R2 = 5  + 10  = 15 
In this situation, ammeter reading is

 I2 = V
R

= =5
15

1
3

A

Hence, there will be change in the ammeter 
reading is

 = I1 – I2 = 1 – 1
3

2
3

= A

26. Germinating seeds respire actively, so  
they are used for carbon dioxide test during 
respiration. Boiled seeds do not respires so no 
results will be obtained if replaced by germinating 
seeds.
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Section - A
1. What is a neuron? 
2. Why ideal fuel should have a proper ignition 

temperature? 
3.  How can you obtain the following from pure 

ethanol :
 (i) Ethanoic acid
 (ii) Ester ?
4. What is meant by sex chromosome? State its 

two types. Mention the sex chromosomes in 
male and female human beings. 

5. Construct an aquatic food chain showing 
four trophic levels.

6. What is the di�erence in colours of the Sun 
observed during sunrise/sunset and noon? 
Give explanation for each.

7. An object 5.0 cm in length is placed at a 
distance of 20 cm in front of a convex mirror 
of radius of curvature 30 cm. Find the position 
of the image, its nature and size.

8. What is the function of an earth wire? Why is 
it necessary to earth metallic appliances?

9. (a)  Why are covalent compounds generally 
poor conductors of electricity?

 (b)   Name the following compound :

 (c)  Name the gas evolved when ethanoic 
acid is added to sodium carbonate. How 
would you prove the presence of this gas?

10. A yellowish coloured compound ‘X’ is a 
photosensitive material. On exposure  to 
sunlight, it gives a greyish substance ‘Y’ and 
brown fumes of a gas ‘Z’. Identify X, Y and Z. 
How will you obtain ‘X’ from the nitrate salt 
of ‘Y’? 

11. (a) How do you calculate the valency of an 
element from its electronic con�guration?

 (b) What is the valency of magnesium with 
atomic number 12 and sulphur with 
atomic number 16?

 (c) How does the valency vary in a period on 
going from le� to right? 

OR
 Atomic number is considered to be a more 

appropriate parameter than atomic mass 
for classi�cation of elements in a periodic 
table. Why? How does metallic character of 
elements vary on moving from

 (i) le� to right in a period?

Time Allowed : 3 hours Maximum Marks : 80

GENERAL INSTRUCTIONS
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 (ii) from top to bottom in a group?
 Give reasons for your answers.
12. �e given experimental setup tests the 

response of di�erent  
parts of plant 
towards gravity. Use 
scienti�c terms for 
the conclusions.

13. Find the equivalent resistance across the two 
ends A and B of the following circuits.

A

B

A

B

4 �

2 � 2 �

2 �

1 �

2
�

2 �

1 �

2 � 2 �

BA

(i) (ii)

(iii) (iv)

R

R

R

R

R

2 �

A B

5 �

5 �

5 �

5 �

 
14. What is a re�ex arc? Draw a neat labelled 

diagram of the components in a re�ex arc. 
Why do impulses �ow only in one direction 
in a re�ex arc? 

OR
 Suggest a proof that even unicellular 

organisms like Amoeba respond to stimuli. 
Justify giving two examples that even plants 
respond to stimuli.

15. Mrs. Sharma is three month pregnant. She 
wants a baby boy. One day she reads an 
advertisement in paper regarding a medicine, 
which if taken results in birth of a male child. 
Her husband did not support her.

 (a) What values are shown by Mr. Sharma?
 (b) Do you think Mrs. Sharma should take 

the medicine?
 (c) What are chances of having a male child 

in pregnancy?
16. (a)  Draw a sectional view of the human heart 

and label on it - Aorta, Right ventricle 
and Pulmonary veins.

 (b) State the functions of the following 
components of transport system:

  (i) Blood (ii) Lymph 

17. (a)  Describe asexual reproduction in 
Spirogyra.

 (b) How does sexual reproduction in plants 
takes place? 

18. Some metals react with water and produce 
metal oxides or hydroxides and liberate a gas. 
Most reactive metals react violently with cold 
water. However, moderately reactive metals 
react less violently with cold water. Few 
metals react with hot water, few do not react 
with cold as well as hot water but they react 
with steam. Least reactive metals even do not 
react with steam.

 (i) Which gas is produced when a reactive 
metal reacts with water?

 (ii) How can we extinguish �re?
 (iii) Why is sodium kept in kerosene oil?
 (iv) Which metal does not react with water 

even in the form of steam?
 (v) How can we prevent iron from rusting? 
19. Draw ray diagrams showing the image 

formation by a concave mirror when an 
object is placed

 (i) between pole and focus of the mirror
 (ii) between focus and centre of curvature of 

the mirror
 (iii) at centre of curvature of the mirror
 (iv) a little beyond centre of curvature of the 

mirror
 (v) at in�nity
20. State the rule to determine the direction of a 
 (i) magnetic �eld produced around a 

straight conductor-carrying current.
 (ii) force experienced by a current-carrying 

straight conductor placed in a magnetic 
field which is perpendicular to it, and 

 (iii) current induced in a coil due to its 
rotation in a magnetic �eld. 

OR
 How does a solenoid behave like a magnet? 

Can you determine the north and south poles 
of a current carrying solenoid with the help of 
a bar magnet? Explain.

21. A sulphate salt of group 2 element of the 
Periodic Table is white in colour and so� 
which can be moulded into di�erent shapes. 
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When this compound is le� in open for 
sometime, it becomes a solid mass and cannot 
be used for moulding purposes. Identify the 
sulphate salt and why does it show such a 
behaviour? Give the reaction involved.

Section - B
22. (i) Why is scum formed when hard water is 

treated with soap?
 (ii) Write the reaction between soap 

molecules and ions present in hard water?
23. Glacial acetic acid was added to water in a 

test tube. Give the colour of acetic acid before 
and a�er mixing with water. How does glacial 
acetic acid react with blue and red litmus 
solution?

24. While performing the experiment on tracing 
the path of a ray of light through a glass 
prism as shown in the given �gure, a student 
interpreted the result as given in the �gure. 

Mark the correct representation of incident 
angle, emergent angle, angle of refraction 
and angle of deviation. 

25. Two convex lenses have been ( )A ( )B

 shown in the given �gure. 
Which lens has greater focal 
length and why?

26. Are binary �ssion and budding faster process 
of reproduction when compared to sexual 
reproduction justify. 

27.  To prepare a good temporary mount of the 
Petunia leaf peel to study the stomata, from 
which surface you would take peel from the 
leaf and why?

Hints and Solutions

5. Aquatic plants  Aquatic insect  Small 
�sh  Fish eating bird
6. During sunrise or sunset, the suns rays pass 
through a maximum length of the atmosphere. 
Most of the blue and shorter wavelength get 
scattered. Only the red colour of light reaches the 
observer. �at is why the Sun observed during 
sunset and sunrise appear red. At noon, the 
distance to be travelled is least. All wavelengths are 
scattered equally and hence sun appears white.

7. Focal length of mirror = 
R
2

30
2

= cm = 15 cm 
 u = – 20 cm

 
1 1 1
v u f

+ =  (Mirror formula)

 
1 1

20
1

15
60
7v

v+
−

∴ =
( ) ( )

= cm

 
m

v
u

=
−

=
−

×
−

=
+60

7
1
20

3
7( )

 
or or cm

h
h

′
= ′=

5
3
7

15
7

 Virtual, erect and diminished.

10. A yellowish coloured compound which is 
photosensitive is silver bromide (AgBr). When 
AgBr is exposed to sunlight, the following reaction 
takes place :

2AgBr Sunlight  2Ag      +      Br2
(Yellow) (Grey)              (Brown)
�us, ‘X’ is AgBr, ‘Y’ is Ag and ‘Z’ is Br2. Nitrate of 
Y is AgNO3. ‘X’ is precipitated when ‘Y’ is heated 
with NaBr.
AgNO3 + NaBr  AgBr + NaNO3

12. Geotropism, Stem — Negatively geotropic 
Roots — Positively geotropic
13. (i) Req = R × 5 = 5 R

(ii) Req = 
R R

R R
1 2

1 2+

 where R1 = R2 = 
2 2
2 2

×
+





  = 1 

(iii) 
1 1

5
1

5 5
1
5Req

= +
+( ) +  or Req = 2
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(iv) Equivalent circuit :

 

 Req = 2 
18. (i) Hydrogen gas.
(ii) By carbon dioxide gas.
(iii) Because sodium reacts violently with water 
and air.
(iv) Lead, copper or gold.
(v) By painting or galvanising iron articles.
20. (i) Right hand thumb rule
 (ii) Fleming’s le� hand rule
 (iii) Fleming’s right hand rule
21. �e sulphate salt is plaster of Paris. Its 
chemical name is calcium sulphate hemihydrate  
(CaSO 4 · 1

2
H2 O). It is so� as two formula units 

of CaSO 4  share one molecule of water. When le� 
open, it absorbs water and forms gypsum which is 
a hard solid mass.

CaSO 1
2

H O 1
2

H O CaSO 2H O4 2

Plaster of Paris

2 4 2
Gyp

⋅ + → ⋅1
(Asolid mass) ssum

22. Ca2+
(aq) + 2Na+ Stearate (aq) →Ca(Stearate)2(aq) 

+ 2Na+
(aq)

Mg2+
(aq) + 2Na+ Stearate (aq) → Mg(Stearate)2(aq) 

+ 2Na+
(aq)

25. Since lens B has more curvature and greater 
thickness at the centre, its focal length is less. 
Lens A has less curvature and so its focal length is 
more.

26. Binary �ssion and budding are  faster process 
of reproduction than sexual reproduction. Asexual 
reproduction involves simple cell division while 
in sexual reproduction formation of gametes and 
fertilisation are involved.

27. From the lower surface of Petunia leaf, because 
large number of stomata are found in lower surface 
of leaf. 
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Section - A

1. Name an enzyme secreted from gastric glands 
in stomach that acts on proteins. 

2. What is Chipko Andolan? 

3. What are amphoteric oxides? Give two 
examples of amphoteric oxides. 

4. What is the role of fuse, used in series with 
any electrical appliance? Why should a fuse 
with de�ned rating not be replaced by one 
with a larger rating?

5. Why is photosynthesis called the most 
important biological process? 

6. (a)  Name the hormone which is released into 
the blood when its sugar level rises. Name 
the organ which produces this hormone 
and its e�ect on blood sugar level. Also 
mention the digestive enzymes secreted 
by this organ with one function of each.

 (b)  Explain the need of chemical communi-
cation in multicellular organisms.

OR

 Name the hormone synthesised at the shoot 
tips. How does it help the plant to response to 
light?

7. �ree V-I graphs are drawn  
individually for two resistors 
and their series combination. 
Out of A, B, C which one 
represents the graph for 
series combination of the 
other two? Give reason for your answer.

8. Arpit and his father were discussing on the 
increase in power rates by the electricity 
board. Arpit said, “�e Electricity Board was 
raising the tari�s almost every six months. 
Why is this happening? “His father said, “�e 
consumption of power is increasing and its 
production is becoming costlier because of 
the increase in the price of fuels. We must  do 
something to check its consumption”.

 (a) Describe the values shown by Arpit and 
his father.

 (b) Suggest some ways to limit the 
consumption of power.

 (c) What will happen if we do not limit the 
use of power? 

9. How would you bring about the following 
conversions? Name the process and write the 
reactions involved.

 (a)  Ethanol to ethene
 (b)  Propanol to propanoic acid

Time Allowed : 3 hours Maximum Marks : 80

GENERAL INSTRUCTIONS

(i) �e question paper comprises two sections, A and B. You are to attempt both the sections.
(ii) All questions are compulsory. However, an internal choice will be provided in two questions of 3 marks 

each and one question of 5 marks.
(iii) Question numbers 1 to 2 in Section A are one-mark questions. �ese are to be answered in one word or  

in one sentence.
(iv)  Question numbers 3 to 5 in Section A are two-marks questions. �ese are to be answered in about  

30 words each.
(v)  Question numbers 6 to 15 in Section A are three-marks questions. �ese are to be answered in about  

50 words each.
(vi)  Question numbers 16 to 21 in Section A are �ve-marks questions. �ese are to be answered in about  

70 words each.
(vii) Question numbers 22 to 27 in Section B are two-marks questions based on practical skills. �ese are to 

be answered in brief.

Time Allowed : 3 hours Maximum Marks : 80

Practice Paper - 9 (Unsolved)
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10. An element X which is a yellow solid at 
room temperature shows catenation and 
allotropy. X forms two oxides which are also 
formed during the thermal decomposition of 
ferrous sulphate crystals and are the major air 
pollutants.

 (i) Identify the element X.
 (ii) Write the balanced chemical equation 

for the thermal decomposition of ferrous 
sulphate crystals.

 (iii) What would be the nature (acidic/ basic) 
of the oxides formed?

11. (a) Study the following chemical equation :

       CaSO4.2H2O  CaSO4. 1
2

H2O + 
3
2

H2O 

 Name the reactant and the product and 
mention one use of the product.

 (b) �e followings salts are formed by the 
reaction of an acid with a base :

  (i) Sodium chloride
  (ii) Ammonium nitrate
 Identify acid and base used in the formation 

of these salts.
12. An object 5 cm in length is held 25 cm away 

from a converging lens of focal length 10 cm. 
Draw the ray diagram and �nd the position, 
size and nature of the image formed. 

OR

 How is the refractive index of a medium 
related to the speed of light? Obtain an 
expression for refractive index of a medium 
with respect to another in terms of speed of 
light in these two media?

13. State the principle of working  of ocean 
thermal energy conversion plant. Explain 
how the plant works? Write one essential 
condition for it to operate properly.

14. �ree 2  resistors, A, B and C are connected 
as shown in �gure. Each of them dissipates 
energy and can withstand a maximum power 
of 18 W without melting. Find the maximum 
current that can �ow through the three 
resistors. 

15. Di�erentiate between inherited and acquired 
characters. Give one example for each type.

16. (a)  Discuss the various steps involved in 
the physiological process of aerobic 
respiration and anaerobic respiration.

 (b)  Distinguish between aerobic respiration  
and anaerobic respiration. 

17. Elements forming ionic compounds attain noble gas con�guration by either gaining or losing 
electrons from their outermost shells. Give reason to explain why carbon cannot attain noble gas 
con�guration in the same manner to form its compounds. Name the type of bonds formed in ionic 
compounds and in the compounds formed by carbon. Also give reason why carbon compounds are 
generally poor conductors of electricity? 

OR
 Using the part of the Periodic Table given below, answer the questions that follows :

Groups→
Periods↓

1 2 13 14 15 16 17 18

1 H He
2 Li Be B C N O F Ne
3 Na Mg Al Si P S Cl Ar
4 K Ca

 (i) Which elements have physical and chemical properties similar to Na? Why?
 (ii) Write the electronic con�gurations of N and P. Which one of these will be more electronegative 

and why?
 (iii) State a chemical property common to �uorine and chlorine.
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18. (a)  Di�erentiate between ‘self-pollination’ 
and ‘cross-pollination’. Describe ‘double 
fertilisation’ in plants. 

 (b)  What are the male and female gonads in 
human beings? State any two functions of 
each of them.

19. Saamanyu performed an experiment as 
shown in the �gure below :

 Now, answer the following questions :
 (a)  What change would you observe in the 

calcium hydroxide solution taken in tube 
B?

 (b)  Write the reaction involved in test tubes 
A and B respectively.

 (c)  If ethanol is given instead of ethanoic 
acid, would you expect the same change?

 (d)  How can a solution of lime water be 
prepared in the laboratory?

20. With the help of a labelled circuit diagram 
illustrate the pattern of �eld lines of the 
magnetic �eld around a current carrying 
straight long conducting wire. How is the 
right hand thumb rule useful to �nd direction 
of magnetic �eld associated with a current 
carrying conductor?

21. De�ne the term critical angle. What is meant 
by ‘total internal re�ection’? State two essential 
conditions for total internal re�ection to take 
place.

Section - B
22. Observe the following reactions shown in the 

diagrams below :

 

 
 Mention the type of reactions occurring in A, 

B, C and D. 
23. Kanika measured the pH values of water, 

lemon juice and sodium bicarbonate solution. 
Arrange the solutions in decreasing order of 
pH value. Give the reason also.

24. To study the dependence  of current (I) on 
the potential di�erence (V) across a resistor 
R, two students used the two set-ups shown 
in �gure A and B respectively. �ey kept the 
contact point J in four di�erent positions, 
marked (i), (ii), (iii) and (iv) in these �gures.

 

 Find the position of contact J when the 
readings of ammeters and voltmeters are 
maximum. 

25. Draw a ray diagram to �nd the focal length 
of a concave mirror using a distant tree as a 
object.

26. �e diagram given below is the experimental 
setup to show that carbon dioxide is given out 
during respiration. In this setup what does 
test tube marked (A) contain? What is its role 
in the experiment?

 
27. Draw a labelled diagram of binary �ssion 

in Amoeba and write about the type of cell 
division shown.
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2. Chipko Andolan (Hug the Trees Movement) 
was the result of a grassroot level e�ort to end 
the alienation of people from their forests. It took 
place in the year 1974 in the Garhwal region, as 
a result of indiscriminate cutting down of forest 
trees. 
5. Photosynthesis is important biological process 
(i) Food : By photosynthesis, green plants 
synthesise food from simple raw materials like 
CO2 and H2O. �us, it sustains life on Earth.
(ii) Oxygen : Oxygen released during the process 
of photosynthesis is needed by animals and 
humans for respiration. It is also required for 
respiration of microbes. Oxygen also supports 
combustion of fuels.
(iii) Fuels : Fossil fuels like coal, oil and natural 
gas are forms of stored solar energy synthesised by 
photosynthesis millions of years ago.
7. Equivalent resistance of series combination is 
equal to the sum of their individual resistance and 
slope of V-I graph gives the resistance. So, slope 
of V-I graph is more for equivalent resistance 
and less for individual resistance. Hence, graph C 
represents for series combination of the other two.
8. (a) Arpit and his father were concerned about 
the power situation and wanted to do something to 
improve the condition.
(b) Some of the ways to limit the consumption of 
power are :
(i) Use CFLs or �uorescent tubes in place of bulbs.
(ii)  Take stairs to reach your �at in place of li�s.
(iii) Use public transport.
(iv) Use less room heater / AC.
(c) If we do not controlled the use of power, it 
will result in global warming. �e earth will not be 
worth living on.
10. (i) Element X is sulphur.

 (ii) 2FeSO4 ( s)   Fe2 O3 ( s)  + SO2 ( g)  + SO3 ( g)

 (iii) Acidic (SO2  + H2 O  H2 SO3 )
    (SO3  + H2 O  H2 SO4 )

12. u = – 25 cm, f = +10 cm (converging less)

 Lens formula 
1 1 1
v u f

− =

 
∴ −

−
= =

1 1
25

1
10

50
3v

v
( )

or cm

 
and or cm′ = ′ =

×
× −

=
−h

h
v
u

h
50 5

3 25
10
3( )

 Real, inverted, diminished.

14. Maximum current through A
P
R

= = 3 A

 I
I

R
R

B

C

C

B
= = =

2
2

1  and IA = IB + IC

 3 = 2 IB or IB =
3
2

A

17. (i)  Lithium and potassium, due to same 
number of valence electrons.

 (ii) N  2, 5
  P  2, 8, 5
   N is more electronegative element as 

electronegativity decreases on moving 
down the group.

 (iii)  Both �uorine and chlorine form their 
hydracids on reacting with hydrogen.

  H2 + F2  2HF
  H2 + Cl2  2HCl
23. Sodium bicarbonate > Water > Lemon juice. 
27. �e labelled diagram of the binary �ssion in 
Amoeba is as follows :

Amoeba shows binary �ssion. Binary �ssion is the 
division of parent cell into two small, nearly equal 
sized identical daughter cells.

Hints & Solutions
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Section - A
1. What do you mean by rainwater harvesting? 
2. Which pancreatic enzyme is e�ective in 

digesting proteins?
3. Find the value of the current in the circuit 

shown in �gure.

4. Write the name and molecular formula of 
the �rst member of the homologous series of 
alkynes and alkanes. 

5. “Fossils are related to evolution”, justify this 
statement. Give the two ways by which age of 
fossils can be estimated? 

6. What are sexually transmitted diseases 
(STDs)? Name four such diseases. Name one 
STD which damages the immune system of 
human body.  

7. Suggest any four activities in daily life which 
are eco-friendly.

8. Describe with the help of a diagram, how the 
refraction of light takes place through a glass 
prism? 

9. (a)  Choose amphoteric oxides from the 
following oxides : 

Na2O, ZnO, Al2O3, SO2

 (b)  “Hydrogen gas is not evolved when 
most metals react with nitric acid.” State 
reasons to justify this statement. 

10. What is DNA copying? How many copies of 
DNA are created in a reproducing cell? Why 
is DNA copying considered an essential part 
of process of reproduction? 

11. (a) Write the role of motor areas in brain.
(b) A nerve input signal travelled only upto 

the spinal cord and gave output signal for 
a response. What type of action will the 
body show-voluntary or involuntary?

(c) Draw a nerve pathway for the above 
action. 

OR
Mention one role of each of the following :
(a) Cerebellum (b) Forebrain
(c) Medulla

12. (a)  Write the name given to bases that are 
highly soluble in water. Give an example.

(b) How is tooth decay related to pH? How 
can it be prevented?

(c) Why does bee sting cause pain and 
irritation? Rubbing of baking soda on the 
sting area gives relief. How? 

Practice Paper - 10
Time Allowed : 3 hours Maximum Marks : 80

GENERAL INSTRUCTIONS

(i) �e question paper comprises two sections, A and B. You are to attempt both the sections.
(ii) All questions are compulsory. However, an internal choice will be provided in two questions of 3 marks 

each and one question of 5 marks.
(iii) Question numbers 1 to 2 in Section A are one-mark questions. �ese are to be answered in one word or  

in one sentence.
(iv)  Question numbers 3 to 5 in Section A are two-marks questions. �ese are to be answered in about  

30 words each.
(v)  Question numbers 6 to 15 in Section A are three-marks questions. �ese are to be answered in about  

50 words each.
(vi)  Question numbers 16 to 21 in Section A are �ve-marks questions. �ese are to be answered in about  

70 words each.
(vii) Question numbers 22 to 27 in Section B are two-marks questions based on practical skills. �ese are to 

be answered in brief.

(Unsolved)
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13. What are the environmental consequences 
of the increasing demand for energy? What 
steps would you suggest to reduce energy 
consumption?

14. Ria and Rama are the students of Class X. Ria 
is very much organised and maintained. �e 
teachers admire her. She earns a great respect 
in the class whereas Rama is unorganised and 
always faces a lot of problems in handling life 
situations.

 Answer the following questions based on 
above information :
(i) In your opinion how does organisation 

help in daily life?
(ii) How can you relate the above fact with 

the chapter classi�cation of element?
(iii) How does classi�cation of elements help 

us in studying them properly? 
15. An object of size 7.0 cm is placed at 27 cm 

in front of a concave mirror of focal length  
18 cm. At what distance from the mirror, 
should a screen be placed, so that a sharp 
focussed image can be obtained? Find the size 
and the nature of the image.

OR
 A myopic person has been using spectacles 

of power – 1.00 D for clear vision. During 
old age he also needs to use separate reading 
glasses of power + 2.00 D. Explain what may 
have happened to his eye-sight? 

16. (a)  Describe the process of fertilisation in a 
�ower.

 (b)  Why is the number of sperms produced 
always much more than the number of 
eggs produced? 

17. (a)  Name the gas evolved when sodium 
hydrogen carbonate reacts with dilute 
hydrochloric acid. How will you test the 
presence of this gas?

(b) A substance ‘X’, which is an oxide of a metal 
is used extensively in the cement industry. 
�e element present in the substance X is 
an important constituent of our bones. On 
treatment with water, it forms a solution 
which turns red litmus blue. Identify ‘X’ 
and also write the equation for its chemical 
reaction with water.

(c) Why is concentrated acid added to water 
and not water to concentrated acid to 
make dilute solution of acid? 

18. Explain
(a) Why stars seem higher than they actually 

are?
(b) Sun appears to rise 2 minutes before and 

set 2 minutes later.
(c) Sun appears oval or �attened at sunrise 

and sunset. 
19. Explain the underlying principle and  

working of an electric generator by drawing 
a labelled diagram. What is the function of 
brushes?

20. (a)  Draw a diagram of cross-section of the 
human heart and label the following parts:

(i) Right ventricle (ii) Aorta
(iii) Le� atrium (iv) Pulmonary arteries
(b) Give reasons for the following:
(i) �e muscular walls of ventricles are 

thicker than the walls of atria.
(ii) Arteries have thick elastic walls.

21. (a) Explain the following terms :
(i) Mineral  (ii) Ore  (iii) Gangue

 (b)  Name the reducing agent in the following 
reaction :

  3MnO2 + 4Al  2Al2O3 + 3Mn
 Which is more reactive Mn or Al and why? 

OR
 In what forms are the metals found in nature? 

With the help of examples, explain how 
metals react with oxygen, water and dilute 
acids. Also, write chemical equations for 
these reactions.

Section - B
22. Mention the procedure to obtain a leaf ’s peel. 

23. What precautions should be taken while 
performing the experiment to identify the 
di�erent parts of an embryo of a dicot seed? 

24. A student, using the same two resistors, 
battery, ammeter and voltmeter, sets up two 
circuits, connecting the two resistors, �rst in 
series and then in parallel as shown. If the 
ammeter and voltmeter reading in the two 
cases are (I1, I2) and (V1, V2) respectively, 
write the conclusion drawn by him.
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Hints and Solutions

2. Trypsin
3. E�ective resistances,

 Rp =
× +
+ +

=
30 30 30
30 30 30

20
( )
( )

Ω

 Current, I V
Rp

= = =2
20

0 1. A

7. (i) Use of solar energy, tidal energy etc., 
instead of fossil fuel energy.
(ii) Saving electricity by switching o� unnecessary 
lights and fans.
(iii) Using public transport and pool system for 
commuting.
(iv) Reusing old newspaper for covering books 
and copies.
15. h = 7 cm, u = –27 cm, f = –18 cm

Mirror formula : 1 1 1
v u f

+ =

1 1
18

1
27

1
54

54
v

v=
−

−
−

= − = −
( ) ( )

or cm

and or cm′ = − ′ = − =
− − ×

−
= −h

h
v

u
h v

u
h

( )54 7
27

14

Image will be real, inverted and magni�ed.
OR

�e person is su�ering from presbyopia.
17. (a) �e gas evolved is CO2. Passing the gas 
through lime water turns it milky which con�rms 
the presence of CO2.
NaHCO3(s) + HCl(dil.) NaCl(aq) + H2O(l) + 

CO2(g)

(b) �e element is calcium and its oxide HCl(dil) 
‘X’ is calcium oxide which is used in the cement 
industry. Calcium phosphate is present in bones. 
Calcium, on treatment with water, forms calcium 
hydroxide which turns red litmus blue.
Ca(s) + 2H2O(l) Ca(OH)2(aq) + H2(g)
(c) It is because the reaction is highly exothermic. 
If we add water to concentrated acid, the beaker 
may break.
24. I2  > I1 and V1 = V2

25. 

26. (a) (i) Solution - P,   (ii) Solution - T
(b) �e solution with highest pH (13) will have 
minimum hydrogen ion concentration whereas 
solution having the least pH (1) will have 
maximum hydrogen ion concentration. So, we can 
arrange the given solutions in increasing order of 
their hydrogen ion concentrations as follows :

P
(pH 13)

Q
(pH 8)

S
(pH 7)

T
(pH 5)

R
(pH 1)

Increasing order of hydrogen ion concentration

25. Draw the diagram for tracing the path of 
ray of light through a glass slab with correct 
labelling.

26. Five solutions P, Q, R, S and T when tested 
with universal indicator showed pH of 13, 8, 
1, 7 and 5 respectively.
(a) Which solution is
 (i)  strongly alkaline  (ii)  weakly acidic?
(b) Arrange the pH in the increasing order of 

hydrogen ion concentration.
27. Which of the following pairs will give 

displacement reaction?
(a) FeSO4 and copper metal
(b) FeSO4 and aluminium metal

os
bi

nc
bs

e.c
om


	Cover
	Preface
	Contents
	Chapter1 : Chemical Reactions
and Equations
	Chapter2 : Acids, Bases and Salts
	Chapter3 : Metals and Non-metals
	Chapter4 : Carbon and its Compounds
	Chapter5 : Periodic Classification of Elements
	Chapter6 : Life Processes
	Chapter7 : Control and Coordination
	Chapter8 : How do Organisms Reproduce?
	Chapter9 : Heredity and Evolution
	Chapter10 : Light-Reflection and Refraction
	Chapter11 : The Human Eye and the Colourful World
	Chapter12 : Electricity
	Chapter13 : Magnetic Effects of Electric Current
	Chapter14 : Sources of Energy
	Chapter15 : Our Environment
	Chapter16 : Management of Natural Resources
	Value Based Questions
	Divider_Practical Skills
	Experiment 1
	Experiment 2
	Experiment 3
	Experiment 4
	Experiment 5
	Experiment 6
	Experiment 7
	Experiment 8
	Experiment 9
	Experiment 10
	Experiment 11
	Experiment 12
	Experiment 13
	Experiment 14
	Experiment 15
	Divider_Practice Papers
	Practice Paper - 1 (Solved)
	Practice Paper - 2 (Solved)
	Practice Paper - 3 (Solved)
	Practice Paper - 4 (Solved)
	Practice Paper - 5 (Solved)
	Practice Paper - 6 (Unsolved)
	Practice Paper - 7 (Unsolved)
	Practice Paper - 8 (Unsolved)
	Practice Paper - 9 (Unsolved)
	Practice Paper - 10 (Unsolved)



