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Note from the Publishers

(iii)

 Science–X contains 19 Sample Papers and 1 Mock Test Paper designed 
in accordance with the latest curriculum guidelines and pattern specified by the 
CBSE for the forthcoming examination.
This practice material is developed in a way to help students prepare in a more 
efficient manner for their Board Examination. Each Sample Paper is prepared 
keeping in view the level and the pattern of questions asked by the CBSE. Students 
are advised to practice more and more.
This book consists of 10 Solved and 9 Unsolved Papers, with solutions as well 
and 1 Mock Test Paper is also incorporated. This paper has to be done under the 
supervision of Teachers/Guardians, it in the month of January. Solutions to this 
paper will be available at our website after 26th January, 2019.
• Model Answers by Topper candidate has been provided to make learners 

familiar with the way of attempting question paper.
• Latest CBSE Board Question Papers have been solved.
Any suggestions for further improvement of this book will be thankfully received 
and incorporated in the next edition.
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 Units No. Units Marks

I Chemical Substances – Nature and Behaviour 25
II World of Living 23
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IV Effects of Current 13
V Natural Resources 07

Total 80
Internal Assessment 20

Grand Total 100
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QUESTION PAPER DESIGN
Time: 3 Hours (Code No. 090) max. marks: 80 

S.
No.

Typology of Questions

Very
Short 

Answer
(VSA)

Short
Answer I

Short 
Answer II

Long 
Answer I

Total
Marks

% 
Weight

age
1 Mark 2 Marks 3 Marks 5 Marks

1. Remembering
(Knowledge based simple recall questions, 
to know specific facts, terms, concepts, 
principles, or theories, Identify, define or 
recite, information)

2 — 1 1 10 15%

2. Understanding
(Comprehension - to be familiar with 
meaning and to understand conceptually, 
interpret, compare, contrast, explain, 
paraphrase, or interpret information)

— 1 4 2 24 35%

3. Application
(Use abstract information in concrete 
situation, to apply knowledge to new 
situations, use given content to interpret 
a situation, provide an example, or solve 
a problem)

— 1 2 2 18 26%

4. High Order Thinking Skills
(Analysis & Synthesis—Classify, 
compare, contrast, or differentiate 
between different pieces of information, 
Organize and/or integrate unique pieces of 
information from a variety of sources)

— — 1 1 8 12%

5. Inferential and Evaluative
(Appraise, judge, and/or justify the value 
or worth of a decision or outcome, or to 
predict outcomes based on values)

— 1 2 — 8 12%

Total (Theory Based Questions) 2×1=2 3×2=6 10×3=30 6×5=30 68 (21) 100%
Practical Based Questions (PBQs) 6×2=12 12 (6)

TOTAL 2×1=2 9×2=18 10×3=30 6×5=30 80 (27)

 1. Question paper will consist of 27 questions.
 2.  All questions would be compulsory. However, an internal choice will be provided in three questions of 3 marks each, 

two questions of 5 marks each and one question (for assessing the practical skills) of 2 marks.
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Sample paper – 1
Time: 3 Hours Maximum Marks: 80
General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Give an example of a flower which contains both stamens and carpels. 1
 Ans. Hibiscus/Mustard (or any other correct answer) 1
  Q2. Mention any one point of difference between Pepsin and Trypsin. 1
 Ans. (Any one) Pepsin Trypsin 1

	 Produced in stomach Produced by pancreas
Acts in acidic medium Acts in basic medium

SECTION – B
 Q3. An element “X” has mass number 35 and the number of neutrons, is 18. Identify the group 

number and period of “X”. 2
 Ans. Atomic number of X = Mass number of X – No. of neutrons = 35 – 18 = 17 1
  Electronic configuration = 2, 8, 7 ½
  Group number = 17 , Period No. = 3 ½
 Q4. An object of height 1.2 m is placed before a concave mirror of focal length 20 cm so that a 

real image is formed at a distance of 60 cm from it. Find the position of an object. What will 
be the height of the image formed? 2

 Ans.  ho = 1.2 cm, f = – 20 cm, v = – 60 cm

   u
1  = f v

1 1-   ½

   u
1  = 20

1
60
1

- - -  = 
20

1
60
1

60
3 1

30
1– – –

+ =
+

=  fi u = – 30 cm ½

   h
h
o

i  = u
v-  fi hi = – 30

60
-
-

 × 1.2 = – 2.4 cm ½ + ½

 Q5.  Why is there a need to harness non-conventional sources of energy? Give two main reasons.   2
OR

  What is the importance of hydropower plants in India? Describe how electric energy is 
generated in such plants?
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 Ans. (i) Our demand for energy is increasing to improve quality of life and growth of population 1
  (ii) Fossil fuels are limited (or any other two) 1

OR
  Hydropower plants are supplying electricity from a renewable source constantly without 

causing pollution. Thus they are very important for India. River water is collected behind dams 
in reservoirs. On being released they rotate the turbine and help in generating electricity.

SECTION – C
 Q6. Draw a circuit diagram of an electric circuit containing a cell, a key, an ammeter, a resistor of 4Ω 

in series with a combination of two resistors (8Ω each) in parallel and a voltmeter across parallel 
combination. Each of them dissipate maximum energy and can withstand a maximum power of 
16W without melting. Find the maximum current that can flow through the three resistors. 3

 Ans.  

 

1

  Maximum current through 4 W resistor = R
P  = 4

16   = 2 A 1

  \  Maximum current through each 8 Ω resistor = 2
1  × 2 = 1 A 1

 Q7. Name the electric device that converts mechanical energy into electrical energy. Draw the 
labelled diagram and explain the principle involved in this device. 3

OR
  (i) What is the function of earth wire in electrical instruments?
  (ii) Explain what is short circuiting an electric supply.
  (iii) What is the usual current rating of the fuse wire in the line to feed
   (a) Lights and fans?
   (b) Appliances of 2kW or more power?
 Ans. Electric generator 1
  Principle involved in electric generator is generation of 

current through electromagnetic induction that is, electric 
current is induced in a closed circuit because of changing 
magnetic field. 1

OR
  (i) Earth wire in electrical instruments saves us from all 

possible electric shocks. 1+1+1
  (ii) Accidently, when live and neutral wires of an electric circuit comes into direct contact, it 

is called short circuiting.
  (iii) (a)  5A   (b) 15A
 Q8. In the electrolysis of water, 3
  (a) Name the gas collected at anode and cathode
  (b) Why is the volume of gas collected at one electrode double than the other?
  (c) What would happen if dil H2SO4 is not added to water?
 Ans. (a) In the electrolysis of water, the gas collected at cathode is hydrogen and the gas collected 

at anode is oxygen 1

1
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  (b) The gas which is collected in double the amount during the electrolysis of water is hydrogen. 
This is because water contains two parts of hydrogen element as compared to one part of 
oxygen element by volume. 1

  (c) Pure water is a bad conductor of electricity which does not undergo electrolysis. On 
adding drops of sulphuric acid it becomes a good conductor of electricity due to which  
electrolysis takes place. 1

 Q9. Differentiate between the arrangement of elements in Mendeleev’s periodic table and Modern 
periodic table. 3

Ans. Mendeleev’s Periodic table Modern periodic table
1. The elements were arranged according 

to increased atomic masses. 
The elements were arranged according to 
increased atomic numbers.

1

2. Position of isotopes was not justified. There was no problem in the  placing of 
isotopes.

1

3. Electronic configuration cannot be 
predicted from the position of the 
element in the table.

Electronic configuration can be predicted 
easily from the position of the element in 
the table.

1

 Q10. How do Mendel’s experiments show that traits may be dominant or recessive? 3
 Ans. Mendel conducted a monohybrid cross with pea plants, and he observed that one of the 

contrasting characters disappears in F1 generator. This character reappears in F2 generation 
(obtained by selfing F1) in just 25% of the progeny.

  Mendel conclude that the character which expresses itself in F1 is the dominant character 
while the other one which is not able to express in F1 individuals is recessive character. This 
recessive character is able to express only in its pure form i.e. in 25% of F2 individuals. ½ × 6

 Q11. Explain the ways in which glucose is broken down in absence of oxygen. 3
OR

  List three differences between arteries and veins. 
 Ans. There are two ways of anaerobic breakdown of glucose. First step is breakdown of glucose 

molecule into pyruvate which is same in all cases. It takes place in cytoplasm. Then anaerobic 
breakdown of pyruvate in bacteria is called fermentation. During fermentation pyruvate is 
broken down to ethyl alcohol and carbon dioxide.

  Second case of anaerobic break down is when there is lack of oxygen in our muscle cells then 
pyruvate is broken down to lactic acid.

  Very less amount of energy is released in both the above cases. 1 × 3
OR

  Arteries carry blood away from the heart while veins carry blood towards the heart.
  Arteries are thick walled while veins are thin walled.
  Valves are absent in arteries while valves are present in veins to ensure that blood flows in 

one direction only. (any other) (any three) 1 × 3
 Q12. Rohit focused the image of a candle flame on a white screen using a convex lens. He noted 

down the position of the candle, screen and lens as under: 3
  Position of candle = 26.0 cm, Position of convex lens = 50.0 cm, Position of screen = 74.0 cm
  (i) What is the focal length of the convex lens?
  (ii) Where will the image be formed if he shifts the candle towards the lens at a position of 38 cm?
  (iii) Draw a ray diagram to show the formation of the image in case (ii) as said above?
 Ans. (i)  u = 50 – 26 = 24 cm, v = 74 – 50 = 24 cm 1½

    
f
1

 = 
v u
1 1

–  fi  
f
1

 = 
( )24

1
24
1

–
–

 fi 
f
1

24
2

=  fi f = 12 cm

  (ii)  u = 50 – 38 = 12 cm,    i.e. Candle is at f ½
   \ Image is formed at infinity.
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  (iii)  1

 Q13. Foetus derives its nutrition from the mother. 
  (i)  Identify the tissue used for above purpose. Explain its structure.
  (ii)  Explain how wastes generated by developing embryo are removed.
  (iii) How does the birth of child take place? 
 Ans. (i) Placenta is a special tissue connection between embryo and uterine wall. It acts as an 

endocrine gland. It possesses villi that increases the surface area for absorption of nutrients. 
Facilitates passage of nutrition and oxygen to embryo from mother through blood.

  (ii) Waste substances produced by embryo are removed through placenta into mother’s blood
  (iii) Birth of child takes place after the gestation period (9 months inside the womb of mother). 

When the pain in the uterine walls is at highest then the birth of child takes place by the 
birth canal. 2

 Q14. Why are fossils considered important in the study of evolution? Explain two ways by which 
age of fossils can be estimated. 3

 Ans. Fossils provide evidence in favour of evolution/establish evolutionary relationships by 
providing missing links. 1

  Two ways 1 × 2
  1. Relative method – Fossils found closer to the surface are more recent than those in deeper 

layer.
  2. By detecting the ratios of different isotopes of the same element in the fossils material.
 Q15. “pH has a great importance in our daily life” explain by giving three examples. 3

OR
  A compound which is prepared from gypsum has the property of hardening when mixed with 

a proper quantity of water. Identify the compound and write its chemical formula. Write the 
chemical equation for its preparation. Mention any one use of the compound. 

 Ans. Any three points given below – 1 + 1 + 1
  1. Plants and animals are pH sensitive. Living organisms can survive only in narrow range 

of pH change.
  2. pH of the soil. Plants require a specific pH range for their healthy growth.
  3. pH in our digestive system. Our stomach produces hydrochloric acid that helps in the 

digestion of food. During indigestion the stomach produces too much acid that cause pain 
and irritation.

  4. Change in pH causes tooth decay. Tooth decay starts when the pH of the mouth is lower 
than 5.5. Tooth enamel gets corroded when the pH in the mouth is below 5.5.

  5. Self-defense by plants and animals through chemical warfare. Bee-sting leaves an acid causing 
pain and irritation. Applying a mild base like baking soda on the stung area provides relief.

OR
  The name of the compound is Plaster of Paris ½
  Its chemical formula is CaSO4. ½ H2O ½
  Equation: CaSO4.2H2O  CaSO4. ½ H2O + 1½ H2O 1
  It is used in the hospitals mainly as plaster for supporting fractured bones in the right position. 1
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SECTION – D
Q16. With the help of a labelled circuit diagram describe an activity to illustrate the pattern of the 

magnetic field lines around a straight current carrying long conducting wire. 5
  (i) Name the rule that is used to find the direction of magnetic field associated with a current 

carrying conductor.
  (ii) Is there a similar magnetic field produced around a thin beam of moving
   (a) alpha particles and  (b) neutrons? Justify your answer.
 Ans. Activity (Refer to circuit diagram given below)
  Take a battery (12 V), a variable resistance (or a rheostat), an ammeter (0–5 A), a plug key, and 

a long straight thick copper wire. Insert the thick wire through the centre, normal to the plane 
of a rectangular cardboard. Take care that the cardboard is fixed and does not slide up or down. 
Connect the copper wire vertically between the points X and 
Y, as shown in diagram in series with the battery, a plug and 
key. Sprinkle some iron filings uniformly on the cardboard. 
Keep the variable of the rheostat at a fixed position and note 
the current through the ammeter. Close the key so that a current 
flows through the wire. Ensure that the copper wire placed 
between the points X and Y remains vertically straight. Gently 
tap the cardboard a few times. Observe the pattern of the iron 
filings. It is observed that the iron filings align themselves 
showing a pattern of concentric circles around the copper wire. These represent the magnetic 
field lines. 2 + 1

  (i) Right hand thumb rule
  (ii) Yes, alpha particles being, positively charged constitutes a current in the direction of 

motion.
   No, neutron being electrically neutral constitute no current. 2
 Q17. You are given balls and stick model of six carbon atoms and fourteen hydrogen atoms and 

sufficient number of sticks. In how many ways one can join the models of six carbon atoms 
and fourteen hydrogen atoms to form different molecules of C6H14. 5

OR
  Draw the structural formulae of all the possible isomers of the compound with the molecular 

formula C3H6O and also give their electron dot structures.
 Ans. C6H14 1 + 1 + 1 + 1 + 1

  (a) CH3—CH2—CH2—CH2—CH2—CH3 (b) CH3— |
CH

CH

3

—CH2—CH2—CH3

  (c) CH3—CH2— |
CH

CH

3

—CH2—CH3 (d) CH3— |
CH

CH

3

— |
CH

CH

3

—CH3

  (e) 
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OR

 5
 Q18. (a) (i) Draw a neat diagram of human brain and  (ii) Label Medulla and Cerebellum
   (iii) Write the functions of the above mentioned parts
  (b) "Both overproduction and underproduction of growth hormone leads to disorders in the 

body." Explain. 5
 Ans. (a) (i)   2

   (ii) Refer labelling above. 1 
   (iii) Medulla controls blood pressure, salivation and vomiting ½ + ½
    Cerebellum controls precision of voluntary movements and equilibrium.
  (b) Over production of growth hormone leads to gigantism and its underproduction leads to 

dwarfism. 1 
 Q19. Noopur needs a lens of power –4.5D for correction of her vision.
  (a) What kind of defect in vision is she suffering from?
  (b) What is the focal length and nature of the corrective lens?
  (c) Draw ray diagrams showing the (a) defected eye and (b) correction for this defect.
  (d) What are the causes of this defect? 5

OR
  (i) Define angle of deviation. Why do different components of white light splits up into its 

constituents colours, when it passes through a triangular glass prism?
  (ii) What is rainbow? State the two necessary conditions for the formation of rainbow in the sky.

 Ans. (a) Myopia (b)  f = .4 5
1-  = – 0.22 cm. As the focal length is negative, the lens is concave lens.

 1 + ½ + ½ = 2

  (c)   1 + 1

  (d) Causes– (i) Due to excess curvature of eye lens (ii) Elongation of the eye ball. ½ + ½
OR

  (i) The peculiar shape of the prism makes the emergent ray to bend at an angle to the direction 
of incident ray. This angle is called the angle of deviation.
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   When white light passes through a triangular glass prism, different colours of light 
having different wavelengths bend through different angles due to different speed of their 
propagation in the glass prism. The violet coloured light bends the most and red coloured 
light bends the least.

  (ii) A rainbow is a natural spectrum appearing in the sky after a rain shower. It is caused by 
dispersion of sunlight by tiny water droplets, present in the atmosphere.

  Two necessary conditions for the formation of rainbow in the sky are:
  (a) Water droplets should be there in the air (i.e. during the drizzling/just after the rain shower).
  (b) The sun rays should be come from our back side.
 Q20. (a) What is reactivity series? How does the reactivity series of metals help in predicting the 

relative activities of various metals?
  (b) Suggest different chemical processes used for obtaining a metal from its oxides for metals 

in the middle of the reactivity series and metals towards the top of the reactivity series. 
Support your answer with one example each. 5

 Ans. (a) The arrangement of metals in the vertical column in the order of decreasing reactivity is 
called reactivity series or activity series. A metal placed above hydrogen in the activity series 
will displace hydrogen from water or acids. A metal placed at the top of the activity series 
would displace metal below it. As a more reactive metal displaces a less reactive metal from 
its salt solution thus, relative activities of metals can be predicted from reactivity series. 2

  (b) (i) For obtaining metals that are in the middle of the reactivity series, oxides of such 
metals can be reduced with coke (carbon) which acts as a reducing agent. 1½

    Example: 2 Fe2O3 + 3 C → 4 Fe + 3CO2
   (ii) For obtaining metals that are high in the reactivity series, to their oxides are reduced 

to metals by the process of electrolysis as they are difficult to reduce with other metals 
or carbon. Example: Electrolysis of sodium chloride

    at cathode: Na+ + e– → Na,  at anode: 2 Cl– → Cl2 + 2e– 1½
 Q21. (a) “Improvements in our lifestyle have resulted in greater amounts of waste generation.” Give 

two examples to support the given statement. Suggest one change that we can incorporate 
in our lifestyle in order to reduce non-biodegradable waste.

  (b) The following organisms form a food chain.
   Insect, Hawk, Grass, Snake, Frog
   Which of these will have highest concentration of non-biodegradable chemicals? Name 

the phenomenon. 5
OR

  (a) What do you understand by “Watershed Management”? List any two advantages of 
watershed management.

  (b) “Human beings occupy the top level in any food chain.” What are the consequences of 
this on our body?

 Ans. (a) •	More use of disposable items like paper plates, plastic items, polythene etc. 1 × 2
   •	Changes in packaging for example, more consumption of packaged food results in 

non-biodegradable polythene and plastic waste. (or any other example)
    Suggestion – Reuse of polythene bags, plastic containers. (or any other) 1
  (b) Food chain is grass-insect–frog-snake-hawk. So, hawks have highest concentration of toxic 

chemicals. Biomagnification is the process by which concentration of toxic compound 
increases in the tissues of organism as it travels up the food chain. 2

OR
  (a) Scientific soil and water conservation is called watershed management. Advantages: 1
   (i) Increases production and income of watershed community.
   (ii) Mitigates droughts and floods.
   (iii) Increases the life of downstream dams reservoirs (any two)  2
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  (b) 1. Maximum level of bio magnification occurs here because of progressive accumulation.
   2. We get very small amount of energy as only 10 % of the previous energy gets transferred 

at each trophic level. 2
SECTION – E

 Q22. What do you observe when you add a few drops of acetic acid to a test tube containing: 2
  (a) Phenolphthalein, (b) Universal indicator, (c) distilled water, (d) sodium hydrogen carbonate

OR
   Dilute HCl is poured over solid sodium carbonate. Name the gas evolved and three tests of 

the gas.
 Ans. (i) Acetic acid will remain colourless in phenolphthalein ½
  (ii) Acetic acid will dissolve in distilled water forming a clear solution ½
  (iii) Universal indicator gives orange colour with acetic acid. ½
  (iv) Sodium hydrogen carbonate will give brisk effervescence due to the formation of CO2 gas. ½

OR
  Carbon dioxide gas is evolved
  Tests:
  (i) Pass the gas through lime water, it will turn milky.
  (ii) Bring a burning matchstick into gas, it will get extinguished.
  (iii) Bring a moist blue litmus paper near the gas. It will turn red.
 Q23. Riya performs two sets of experiments to study the length of the foam formed which are as 

follows: 2
  Set I: she takes 10 mL of distilled water in test tube “A” and adds 5-6 drops of liquid soap in 

it and shakes the test tube vigorously.
  Set II: she takes 10 mL of distilled water in a test tube “A” and adds 5-6 drops of liquid soap 

with half spoonful of CaSO4 in it and shakes the test tube. Write your observation and reason.
 Ans. Set I will have more length of foam because it consists of soft water. 1 + 1
  Set II will form less foam because it consists of hard water due to the presence of CaSO4.
 Q24. A student observed a permanent slide showing asexual reproduction in yeast. Draw diagrams 

of the observations he must have made from the slide. Name the process also. 2
OR

  Write two precautions which a student should follow while viewing permanent slides of binary 
fission in Amoeba and budding in Yeast.

 Ans.  ½ + ½ + ½

  The process is named as budding. ½
OR

  (i) Lenses and mirror should be clean.
  (ii) First observe in low power then in high power.
Q25. A student conducted an experiment to show CO2 is released during respiration. List two 

precautions that he/she must take for obtaining correct observations. 2
Ans.  1. The setup should be airtight. 2. Germinating seeds (living) should be used. 1 × 2
Q26. Draw a path of light ray passing through a prism. Label angle of incidence and angle of 

deviation in the ray diagram. 2
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 Ans.  2

Q27. The values of current I flowing in a given resistor for the corresponding values of potential 
difference V across the resistor are given below: 2
 I (ampere) 0.5 1.0 2.0 3.0 4.0
V (volt) 1.6 3.4 6.7 10.2 13.2

  Plot a graph between V and I and calculate the resistance of the resistor.
OR

  In a given ammeter, a student sees that needle indicates 17 divisions in ammeter while 
performing an experiment to verify Ohm’s law. If ammeter has 10 divisions between 0 and 
0.5A, then what is the value corresponding to 17 divisions?

Ans.   1

  V = 4V (9V – 5V), I = 1.25 A (2.65 A – 1.40 A), R = . .I
V

1 25
4 3 2 Ω = =  1

OR
  1 Division = 0.5A /10 = 1/20A, 17 divisions = 17/20 = 0.85A

qq
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Sample paper – 2
Time: 3 Hours Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Give an example of photochemical reaction. 1
 Ans. In black and white photography, photons of light breaks the bond of AgBr to form Ag and 

bromine.
 Q2. Which pancreatic enzyme is effective in digestion of proteins? 1
 Ans. Pancreatic trypsin

SECTION – B
 Q3. The elements of the second period of the periodic table are given below: 2
    Li    Be    B    C    N    O    F
  (a) Give reason to explain, why atomic radii decreases from Li to F.
  (b) Identify the most— (i) Metallic (ii) Non-metallic element
 Ans. (a) In a period, on moving from left to right; the atomic number increases but the number of 

shells remain the same. Thus, the nuclear charge increases and the force of attraction of 
electrons towards the protons in the centre increases. As the valence electrons are pulled 
towards the nucleus, the  atomic radii decreases from Li to F. 1

  (b) (i) Most metallic is Li  (ii) Most non-metallic is F ½ + ½
 Q4. Explain the term: 2
  (a) Implantation   (b) Placenta
 Ans. (a) Implantation: The phenomenon in which zygote fixes itself on the inner thick wall of 

uterus, for further development is called implantation. 1
  (b) Placenta: It is the special tissue in the form of a disc, which is embedded in the uterus wall. 1
 Q5. (a) What is observed, when a solution of potassium iodide is added to a solution of lead nitrate, 

taken in a test tube?
  (b) What type of reaction is this?
  (c) Write a balanced chemical equation to represent the above reaction. 2
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OR
  Write a balanced chemical equation with state and symbols for following reactions:
  (i) Solutions of barium chloride and sodium sulphate in water react to give insoluble barium 

sulphate and the solution of sodium chloride.
  (ii) Sodium hydroxide solution (in water) reacts with hydrochloric acid solution (in water) to 

produce sodium chloride solution and water.
 Ans. (a) Yellow coloured precipitate due to the formation of lead iodide is seen in the test tube. 1
  (b) It is a double displacement reaction. ½
  (c) Equation: 2KI + Pb(NO3 ) 2  2KNO3 + PbI 2 ½

OR
  (i) BaCl2(aq) + Na2SO4(aq) → BaSO4(s) + 2NaCl (aq)
  (ii) NaOH(aq) + HCl (aq) → NaCl (aq) + H2O(l)

SECTION – C
 Q6. (a) What are amphoteric oxides? Choose the amphoteric oxides from the following oxides.
   Na2O, ZnO, Al2O3 , CO2, H2O.
  (b) Why is it that non-metals do not displace hydrogen from dilute acids? 3
 Ans. (a) The oxides which are acidic as well as basic in nature are called amphoteric oxides. Al2O3, 

H2O and ZnO are amphoteric oxides. 1 + 1
  (b) Non-metals cannot loose electrons so that H+ ions from acids become hydrogen gas and 

thus, cannot be displaced. 1
 Q7. What are stomata? Give two functions of stomata. 3

OR
  Leaves of healthy potted plants were coated with vaseline to block the stomata. Will this plant 

remain healthy for long? State 3 reasons for your answer. 3
 Ans. Stomata are small pores present on the leaves underside. 1
  Two functions:
  (i) Allows the exchange of gases like oxygen and carbon dioxide 1
  (ii) It helps in losing extra water by transpiration and creates suction pull, which helps the 

water to rise in xylem. 1
OR

 Ans. No, this plant will not stay healthy for long. The plant will start dying because: 
  (a) Stomata gets blocked and no exchange of gases takes place. 1
  (b) No intake of CO2 for photosynthesis and O2 for respiration. 1
  (c) No transpiration and hence water transportation will be affected. 1
 Q8. Name the hormone secreted by thyroid. Write its function. Why is the use of iodised salt 

advisable to us? 3
 Ans. Thyroid gland releases thyroxine. 1
  Function: It regulates the metabolism of carbohydrates, proteins and fats.  1
  Iodised salt gives iodine to the body, which is necessary for the thyroid gland to produce 

thyroxine. 1
 Q9. Describe briefly the three ways in which individual with a particular trait may increase in 

population. 3
 Ans. (i) Variation helps in survival of individuals. 1
  (ii) Sexual reproduction results in variation. 1
  (iii) Adaptation and natural selection. 1
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 Q10. (a) What is a homologous series?
  (b) In an organic compound, which parts largely determine its physical and chemical 

properties?
  (c) Write a chemical equation to represent the reaction of ethanol with acidified solution of 

potassium dichromate. 3
 Ans. (a) Homologous series is a series of organic compounds having same general formula, all 

members of the compounds show same chemical properties, with slight gradation in 
physical properties. 1

  (b) Functional group determines chemical properties while alkyl chain determines physical 
properties. 1

  (c) CH CH OH + 2[O] CH COOH
Ethanol

3
Ethanoic 

acidified
K Cr O2 2 7

3 2  
aacid

2 + H O 1

 Q11. 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 2F (b) Between F1 and the optical center O of the lens. 3
OR

  A 5 cm tall object is placed perpendicular to the principal axis of a convex lens of focal length 
18 cm at a distance of 12 cm from it. Use lens formula to determine the position, size and 
nature of image formed. 3

 Ans. (a) B

O2F1 F1

F2

A′

B′

2F2A 1 ½

  (b)

F1
F1A′ A

B′

B
O

1 ½

OR
  ho = 5 cm,  f = 18 cm,  u = –12 cm 

    
1
f  = 1 1

v u
− , 1

18
  = 1 1

12v
−
−

 ½

     
1
v

 = 
1

18
1

12
−     1

v
 = −1

36
    v = – 36 cm ½

  The image formed is on the same side as the object, at a distance of 36 cm from the optical 
centre. The –ve sign shows that the image is virtual. 1
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      m = h
h

v
u

i

o
  


36
12

 = 3

       ho = 5 cm, then  hi = 3 × 5 = 15 cm
  The image is three times larger than the size of the object. 1
 Q12. What are the three basic causes that has brought criticism about the large dam projects. 3
 Ans. (i) Social problem — As its construction displace a large number of tribals and local peasants 

without proper compensation and rehabilitation. 1
  (ii) Ecological disturbance— Dam construction causes deforestration and loss of biological 

diversity.
  (iii) Environmental problem–Vegetation which is submerged rots under anaerobic conditions 

and give rise to greenhouse gas, methane in large amount. 1

 Q13.  (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 harmful effects of fossil fuel. 3
 Ans. (a) Fossil fuels take millions of years in their formation and are exhaustible. Hence they need 

to be conserved to provide energy for a longer duration or sustainable development. 1
  (b) The ways of saving the fossil fuels:
   • Walking short distances • Use of public transport
   • Use of efficient appliances • Promotion of solar energy        1
  (c) On combustion of fossil fuels harmful gases like CO2 , NO2, SO2 are evolved causing air 

pollution, acid rain and greenhouse effect. 1
 Q14. Write any three differences between aerobic and anaerobic respiration. 3
 Ans. Aerobic Respiration Anaerobic Respiration

  (i) Takes place in presence of oxygen. Takes place in absence of oxygen. 1

 (ii) End products are CO2 + H2O + energy. End products are ethanol + CO2 + energy. 1

(iii) Large amount of energy is released. Small amount of energy is released. 1
 Q15. (a) Show the formation of Na2O by 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, but they do so 

when in molten state? 3
OR

  A metal ‘X’ acquires a green colour coating on its surface on exposure to air.
  (i) Identify the metal ‘X’ and name the process responsible for this change.
  (ii) Name and write the formula of green coating formed on the metal. 
  (iii) List two important methods to prevent this process. 3
 Ans. (a) Na

Na O O
2–

ONa+
2–

2
2Na+

1
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  (b) Ionic compounds are hard due to strong force of attraction between oppositely charged 
ions. 1

  (c) In solid state, ions are not free to move, whereas in molten state ions are free to move. 
Therefore, they conduct electricity in molten state. 1

OR
  (i) The metal is copper, the process is corrosion. 1
  (ii) CuCO3 . Cu(OH)2, Basic copper carbonate. 1
  (iii) • Coating of tin over copper. • Alloy of copper with tin or zinc. 1

SECTION – D
 Q16. (a) Explain the term refraction of light.
  (b) Letters written on paper when seen through a rectangular glass slab appear to be raised. 

Explain this phenomenon with the help of ray diagram.
  (c) Light enters from air into diamond which has refractive index, 2.42. The speed of light in 

air is 3 × 108 m s–1. Calculate speed of light in diamond. 5
Ans.  (a) The phenomena of bending of light rays, when it passes from an optically rarer medium 

to an optically denser medium or the other way round, is termed as refraction. 1
  (b) Letters written on paper when seen through a rectangular glass slab appears to be raised 

from their original position because of the phenomena of diffraction of light.
   Light rays on passing from optically rarer medium to optically denser medium i.e., from 

air to the glass, bends toward the normal, and finally to reach our eyes, the light rays travel 
from glass to air where it bends away from the normal and thus, the letters seem to be 
raised. 1

  (c) Refractive index of diamond, nd = 2.42
   Speed of light in air = 3 × 108 m/s
   We know, refractive index,

                  n21  = Speed of light in medium 1
Speed of light in medium 2

          2.42 =  
8 13 10 m s

2.42

−×

    Speed of light in diamond, vd  = 
3 108 1 m s

2.42
          = 1.24 × 108 m s–1. 2
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 Q17. Define evolution. How does it occur? Describe how fossils provide us evidences in support 
of evolution. 5

OR
  (a) What are chromosomes? Where are they located in the cell?
  (b) What is a sex chromosome?
  (c) Explain the mechanism of sex determination in human beings. 5
 Ans. Evolution: The gradual unfolding of organisms occurring from pre-existing organisms, through 

change since the origin of life. 1
  It occurs because there is an inbuilt tendency for variation during reproduction, due to errors 

in DNA copying and as a result of sexual reproduction. 1
  It is observed that although fossils appear different from the existing species, they may show 

certain features similar to the existing species, thus providing linkages between pre-existing 
and existing forms and provide information about the extinct species which were different 
from the existing species. 3

OR
  (a) Chromosomes contain hereditary information and are carriers of genes, they are in nucleus of 

the cell. 1
  (b) Sex chromosomes carry genes of sexual characters. There are 2 types of sex chromosomes
   'X' & 'Y' 
   X - Female sex chromosome.
   Y - Male sex chromosome. 2
  (c) Mechanism of sex determination:  
   It is the process of determining sex of an individual.
   Male has XY chromosomes
   Female  has X X chromosomes.
   After fertilization the sex of the child is determined by these chromosomes. If the child is formed 

due to the fusion of sperm with X chromosome and egg with X chromosome, a girl child is 
born. If a sperm with Y chromosome fuses with the egg carrying X chromosome then the child 
born will be a boy.

   It is the sperm that decides the sex of the child and not the egg. 2
 Q18. (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. 5

 Ans. (a) Definition of Dispersion: Splitting of white light into seven constituent colours by a prism.  1
   Cause of dispersion: When white light passes through a glass prism, different constituent colours 

bends through different angles with respect to the incident ray and hence are separated. 1
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  (b) Conditions for observing a rainbow:
   (i) The sun should shine brightly after 

rainfall.
   (ii) Sun should be at the back of the 

observer.

3
 Q19. Figure below shows a 3 ohm resistor and a 6 ohm resistor connected in parallel across a 1.5 V cell.
  Calculate the current in: (a) 3 ohm resistor, (b) 6 ohm resistor, (c) the cell, (d) Calculate the 

resistance of the parallel combination. 5

OR
  In our daily life we use two types of electric circuit whose current time graphs are shown 

below:

I II

 Ans. (a) I1 = 1
V 1.5

I 0.5 A
R 3

⇒ = =   1  (b) I2 = 2
V 1.5

I 0.25 A
R 6

⇒ = =  1

  (c) Total current = I1 + I2 = 0.50 + 0.25 = 0.75 A 1 (d) 
p 1 2

1 1 1 1 1 3 1
R R R 3 6 6 2

= + = + = =  2

Rp = 2 ohm

OR
  (i) ‘I’ is D.C, II is A.C
  (ii) Source of I is cell or battery (D.C. generator), source of II is domestic electric supply (A.C. 

generator).
  (iii) 50 cycles per second or 50 Hertz.
  (iv) D.C. current flows in one direction, A.C current flow in two directions.
  (v) A.C. AC is transmitted at high voltage and low current. Hence, there is less loss of electric 

energy.
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 Q20. (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 two isotopes of chlorine Cl-35 and Cl-37 in different slots because of 

their different atomic masses or in the same slot because of their same chemical properties? 
Justify your answer. 5

 Ans. (a) Classification is done to study the properties of elements conveniently. 1
  (b) Increasing order of atomic mass and similarity in chemical properties, i.e. the nature of 

oxide and hydride formed. 1
  (c) The gaps were left for undiscovered elements then. 1
  (d) Noble gases were not invented at that time. 1
  (e) Cl-35 and Cl-37 will be kept in the same slot as their chemical properties are same. 1
 Q21. (a) Give a chemical test to distinguish between saturated and unsaturated hydrocarbons.
  (b) Name the products formed, when ethane burns in air. Write the balanced chemical equation 

for the reaction showing the type of energy liberated.
  (c) Why is reaction between methane and chlorine, in the presence of sunlight considered a 

substitution reaction? 5
OR

  (a) Define 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. 5
 Ans. (a) Pass the vapours of the given samples of saturated and unsaturated hydrocarbons into 

bromine water, taken in two separate test tubes. The one which discharges the colour of 
bromine water is that of unsaturated hydrocarbon, while the other represents saturated 
hydrocarbon (or any other test). 1 + 1

  (b) On burning ethane in air, the products obtained are carbon dioxide and water, along with 
heat and light. 1

      2C2H6(g) + 7O2(g)    4CO2(g) + 6H2O(l) + Heat + Light 1
  (c) It is considered as a substitution reaction because the hydrogen atoms of methane (CH4) 

are replaced by chlorine atoms, one by one. 1
OR

  (a) Isomers are the compound with same molecular formula but different structural formula.   1
  (b) Isomers of C3H6O:  CH3CH2CHO — Propanal 1
     CH3COCH3 — Propanone or acetone 1
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  (c)

Propanal O

H H H

CCH C

H H

C C CH

H

H

O× ×
×

×
× ×× ××

H
×

H
×

H
×

1

Propanone H

H O H

CCH C

HH

C CH

H

H

C

O

H× ×
×

× × ×× ×
×

×

H
×

H

×
1

SECTION – E
 Q22.  Three resistors of 1 Ω, 2 Ω and 3 Ω are connected in parallel, with potential difference of  

2 V. What amount of current is drawn in the circuit? 2
OR

  The small bulbs connected through long wires displayed during Diwali are connected in series 
or parallel? What will happen if one of the bulb fuses?

 Ans. Three resistors are connected in parallel

  \  1 1
1

1
2

1
3

6 3 2
6

11
6R p

= + + =
+ +

=  ½ + ½

  \  R V  V, Ip = = = =
6

11
0 54 2. , ?Ω  

  Now, V = IR ⇒ I V
R

= =
2

0 54.
 ⇒ I = 3.70 A ½ + ½

OR

  (i) All the bulbs are connected in series.
  (ii) If one bulb fuses, the circuit will break and no bulb will light up.
 Q23.  How does guard cells help in opening of stomata? 2
 Ans. Guard cells are bean-shaped cells which on swelling opens the pore. 1 + 1
 Q24. When we open a dicot seed, then its embryo shows two parts. Name these two parts and write 

their functions. 2
OR

  Give two observations while observing slides of binary fission of amoeba and budding in yeast. 2
 Ans. Two parts of the embryo are: Plumule and Radicle. 1
  Plumule after germination develops into shoot of the new baby plant. ½
  Radicle after germination develops into the root of the new baby plant. ½

OR
  (i) Single cell of amoeba undergoes binary fission and yeast undergoes budding. 1
  (ii) Elongated nucleus divides into two daughter cell by binary fission in amoeba. 1
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 Q25. How will you test in the laboratory, whether the given sample of water is hard or soft? Name 
the two salts which makes the water hard. 2

 Ans. When few drops of soap solution are added in the given sample of water, if lather is formed 
with soap then water is soft water. If lather is not formed then water is hard.  1

  Calcium chloride and magnesium sulphate salts present in water make the water hard. 1
 Q26. On passing CO2 gas through freshly prepared limewater why does it turn milky? 2
 Ans. The freshly prepared limewater is Ca(OH)2 and when CO2 is passed through it, the compound 

formed is CaCO3 which forms insoluble precipitate, which is white in colour. 1 + 1
 Q27. (a) When does concave mirror form a virtual image?
  (b) In case of concave mirror give the sign convention for ‘f  ’. 2

OR
  Identify the device and what will be its radius of curvature.

 Ans. (a) Concave mirror will form a virtual image when the object is placed between pole and the 
focus. 1

  (b) The ‘f  ’ is negative for concave mirror. 1
OR

  It is convex lens. Its focal length is 16 cm. R = 2f = 2 × 16 = 32 cm.
qq
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Sample paper – 3
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) T he question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Which element exhibits the property of catenation to maximum extent and why? 1
 Ans. Carbon, due to strong C — C bond. ½ + ½
  Q2. List two natural ecosystems. 1
 Ans. Natural ecosystem–Forest/Lake/Pond/River (Any two). ½ + ½

SECTION – B
  Q3. Name the method by which hydra reproduces. Is this method sexual or asexual? 2
 Ans. Budding/Regeneration 1
  Asexual reproduction 1
 Q4. 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 2
 Ans. An atom or a group of atoms/heteroatoms, which determines the chemical properties of an 

organic compound. 1
Name Structural Formula Functional Group

Ethanol

     

H H

H

C C

H

H HO — OH ½

Ethanoic acid

H O

H

C CH OH
— COOH / C HO

O
½
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 Q5. State two positions in which a concave mirror produces a magnified image of a given object. 
List two differences between the two images. 2

OR
  State giving reason in each case, how the speed of red light compares with the speed of blue 

light in: (i) vacuum, (ii) glass.
 Ans. • When the object is placed in front of the mirror –
   (i) between its pole and focus (ii) at the focus ½ + ½
  • In case (i), the image is virtual and erect. ½
  • In case (ii), the image is real and inverted. ½

OR
  (i) In vacuum, red light and blue light have the same speed.
  (ii) In glass, red light has higher speed than the blue light, because refractive index of glass 

for red light is lesser than for blue light and that is why red light is least refracted.
SECTION – C

 Q6. Write chemical equations for the reactions taking place when:
  (a) a piece of calcium metal is placed in water.
  (b) ammonia gas comes in contact with hydrochloric acid.
  (c) sulphur is heated with conc. H2SO4. 3
 Ans. (a) Ca (s) + 2H2O (l) æ→	Ca (OH)2(aq) + H2(g) 1

  (b) NH3(g)  + HCl(g) æ→	NH4Cl (s)  1

  (c) S(s) + 2H2SO4 (conc)  
heat  	3SO2(g) + 2H2O (l) 1

 Q7. 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 bonds 
with most of the other elements? 3

OR
  Complete the following equations:
  (a) CH4 + O2 →	 	  (b) C2H5OH Hot conc H SO2 4 
  (c) CH3COOH + NaOH → 3
 Ans. Carbon has 4 electrons in its outermost shell and needs to gain or lose 4 electrons to attain 

noble gas configuration. ½
  Losing or gaining 4 electrons is not possible, due to energy considerations; hence it share 

electrons to form covalent bonds. ½
  Two reasons for large number of carbon compounds:
  Catenation: The unique ability of carbon to form bonds with other atoms of carbon give rise 

to long chains of different types of compounds. 1
  Tetravalency: Since carbon has a valency of 4, so it is capable of bonding with four other 

atoms of carbon or atoms of elements like oxygen, hydrogen, nitrogen, sulphur, chlorine, etc.
  The reason for the formation of strong bonds by carbon is due to its small size, which enables 

the nucleus to hold on to the shared pair of electrons strongly. 1
OR

  (a) CH4 + 2O2 → CO2 + 2H2O (b) C2H5OH Hot conc H SO. 2 4   CH2 = CH2 + H2O
  (c) CH3COOH + NaOH → CH3COONa + H2O 1 + 1 + 1
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 Q8. Write any three differences between exocrine and endocrine glands. 3

 Ans. Exocrine glands Endocrine glands
  (i) Glands may or may not have ducts. Glands are ductless 1

 (ii) They secrete enzyme They secrete hormones 1

(iii) The secretions are poured into the  
 target organs

The secretion are poured into blood. 1

 Q9. Study the following circuit and answer the questions that follows:

  

+

–

3 V

10 Ω

15 Ω

A

K

  (a) State the type of combination of the two resistors in the circuit. (b) How much current is 
flowing through (i) 10 Ω and (ii) 15 Ω resistor? (c) What is the ammeter reading? 3

 Ans. (a) Two resistors are in parallel combination.  (b) Current through 1

   (i) 10 W I = 
V
R

3
10
=  = 0.3 A (ii) 15 W I = 

V
R
=

3
15

= 0.2A  ½ + ½

  (c) Ammeter reading = Total current flowing through the circuit = 0.3 + 0.2 = 0.5 A. 1
 Q10. (a) Distinguish between renewable and non-renewable source of energy.
  (b) Choose the renewable source of energy.
    Coal, Bio-gas, Sun, Natural gas. 3

 Ans. (a) Renewable Non-renewable
 (i) It can be renewed again and again. It cannot be renewed again and again. 1
 (ii) It will never get exhausted, e.g., water, 

Sun.
It will soon get exhausted e.g., Coal, 
Petroleum. 1

  (b) Renewable sources of energy are — Bio-gas and Sun  1
 Q11. What is an oxidation reaction? Identify in the following reactions:
  (i) the substance oxidized  (ii) the substance reduced
      ZnO + C  Zn + CO 3

OR
  On adding a drop of barium chloride solution to an aqueous solution of sodium sulphite, white 

precipitate is formed.
  (a) Write a balanced chemical equation of the reaction involved.
  (b) What other name can be given to precipitation reaction?
  (c) On adding dilute hydrochloric acid to the reaction mixture, white precipitate disappears. 

Why? 3
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 Ans. The reaction in which a substance loses hydrogen or gains oxygen, is called oxidation reaction.  1
  In the given reaction (i) carbon is oxidised as it gains oxygen and (ii) ZnO is reduced, as it 

loses oxygen. 1 + 1
OR

  (a) BaCl2(aq) + Na2SO3(aq)  →  BaSO3(s) + 2NaCl(aq) 1
             Barium chloride  Sodium sulphite (White ppt.) 
  (b) Double displacement reaction 1
  (c) BaSO3 reacts with HCl to form BaCl2(aq), H2O(l) and SO2 gas. BaCl2 is  soluble in water, 

that is why precipitate dissolves.
   BaSO3(s) + 2HCl(dil) → BaCl2(aq) + H2O(l) + SO2(g) 1
 Q12. What is bleaching powder? How is bleaching powder prepared? Give its chemical equation 

and write its three uses. 3
 Ans. Bleaching powder is calcium oxychloride, CaOCl2. ½
  Preparation: On passing chlorine gas through a test tube containing dry slaked lime Ca(OH)2, 

bleaching powder is prepared. ½
   Ca(OH)2 + Cl2  CaOCl2 + H2O ½
  Uses:
  (i) It is used as bleaching agent in textile industry and paper factories. ½
  (ii) It is used as an oxidising agent in chemical industries. ½
  (iii) It is used as disinfectant for drinking water, to make it germ free. ½
 Q13. (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? 3
 Ans. (a) Overloading is the act of connecting many devices to a single supply point and trying to 

draw a large amount of current. Short circuiting is a situation in which there is flow of large 
current, due to malfunctioning of devices or the joining of the live and the neutral wire.  2

  (b) Alloys have higher resistivity and do not oxidise or burn readily at high temperatures. 1
 Q14. (a) Define angle of deviation. Why do different components of white light splits up into a 

spectrum, when it passes through a triangular glass prism? 3
  (b) What is rainbow? State the two necessary conditions for the formation of rainbow in the 

sky.  1
 Ans. (a) The peculiar shape of the prism makes the emergent ray to bend at an angle to the direction 

of incident ray. This angle is called the angle of deviation. When white light passes through 
a triangular glass prism, different colours of light having different wavelengths bend 
through different angles due to different speed of their propogation in the glass prism. 
The violet coloured light bends the most and red coloured light bends the least. 1

  (b) A rainbow is a natural spectrum appearing in the sky after a rain shower. It is caused by 
dispersion of sunlight by tiny water droplets, present in the atmosphere.  Two necessary 
conditions for the formation of rainbow in the sky are:   

   Our eyes can live even after our dearth. ½ + ½
    (i)  Water droplets should be there in the air (i.e. during the drizzling/just after the rain 

shower).
    (ii) The sun rays should be come from our back side.
  (c) Concern for others/ Responsible behaviour/ Group work/ or any other. ½ + ½
 Q15. List two differences in tabular form between dominant traits and recessive traits. What 

percentage/proportion of plants in the F2 generation/progeny were round, in Mendel’s cross 
between round and wrinkled pea plants? 3
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OR
  Give examples to evaluate the following statement:
  “Temperature affects the sex-determination in the animal world”.

 Ans. Dominant trait Recessive trait
 (i) The trait which appears in 

the F1 progeny, is dominant.
 (i) The trait which remains hidden or which does 

not appear in the F1 progeny is the recessive trait.
1

 (ii) It appears in more number.  (ii) It appears in less number. 1

  75% of the plants were with round seeds. 1
OR

  It is observed in many reptiles that sex of the offspring is determined by the temperature. For 
example in lizards, high temperature results in the formation of male progeny and in Chrysema 
picta high temperature results in the female progeny.

SECTION – D
 Q16. (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 different 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. 5

 Ans. (a) Solution Blue Litmus Paper Red Litmus Paper Sodium Metal

Ethanol No change No change Hydrogen gas 1

Ethanoic acid Turns red No change Hydrogen gas 1

Soap No change Turns blue Hydrogen gas 1
  (b) Hard water contains calcium ions or magnesium ions or both. These ions on reacting with 

soap molecules form an insoluble substance called scum. 1 + 1
 Q17. (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. 5

OR
  What is binary fission in organisms? With the help of suitable diagrams, describe the mode 

of reproduction in amoeba.
 Ans. (a) (i) Ovary — • Production of female hormone ½
     • Production of female gamete ½
   (ii) Oviduct — • Transfer of female gamete from the ovary ½
     • Site of fertilization ½
   (iii) Uterus — • Implantation of the zygote ½
     • Nourishment of the developing embryo/placenta formation. ½
  (b) Structure of Placenta: It is a disc like structure embedded in the uterine wall, connected 

to the embryo. It has villi on the embryo’s side of the tissue and on the mother side it has 
blood spaces, which surround the villi. ½ + ½

   Function of Placenta: It provides a large surface area for nutrients/glucose and oxygen to 
pass from the mother’s side to the embryo and waste substances from the embryo’s side 
to the mother’s blood. ½ + ½

OR
  Binary fission is a fission in which two daughter cells are formed of nearly equal size after 

replicating its genetic material. Single-celled organisms like amoeba undergoes binary fission. 2
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Parent

Amoeba

Daughter

cells

Nucleus

 Binary fission in Amoeba 3
 Q18. (a) Write the main aim of classifying elements. Name the basic property of elements used in 

the development of Modern Periodic Table. State the Modern Periodic Law. On which 
side (part) of the Modern Periodic Table, do you find metals, metalloids and non-metals?

  (b) How does electronegativity of an element change as we go down a group and across a 
period? Give reason. 5

 Ans. (a) For systematic and simplified study of elements and their compounds. ½
   Basic property: Atomic Number ½
   Modern periodic law: The properties of elements are a periodic function of their atomic number. ½
   Metals are found on the left side and some at the centre of the Modern Periodic Table. ½
   Metalloids are found in a zig-zag manner between the metals and the non-metals. ½
   Non-metals are found on the right side of the Modern Periodic Table. ½
  (b) Electronegativity decreases down the group due to increase in atomic size and decrease 

in effective nuclear charge. 1
   Electronegativity increases along a period due to decrease in atomic size and increase in 

effective nuclear charge. 1
 Q19. (a) Give an example of a metal which
   (i) can be easily cut with a knife. (ii) is a liquid at room temperature.
  (b) Write chemical equation for the reaction when
   (i) Steam acts on red hot iron. (ii) Zinc is added to iron (II) sulphate solution.
  (c) What are alloys?
  (d) Why are food cans coated with tin and not zinc? 5

OR
  (a) Define amalgam.
  (b) Name the alloy used for welding electric wires together. What are its constituents?
  (c) Name the constituents of : (i) Brass  (ii) Bronze and    (iii) Stainless steel
  (d) State one property in each of these alloys which is different from its main constituents.  5
 Ans. (a) (i) Sodium can be cut with knife. (ii) Mercury is liquid at room temperature. 1 + 1
  (b) (i)  3Fe(s) + 4H2O(g)  Fe3O4(s) + 4H2(g) ½
         steam

   (ii) Zn(s) + FeSO4(aq)  ZnSO4(aq) + Fe(s) ½
  (c) Alloys are homogeneous mixture of two or more than two metals, sometimes non-metals are 

also added to them. 1
  (d) Food cans are coated with tin and not zinc. Because tin is less reactive than zinc, thus it 

does not corrode easily and is cheaper. 1
OR

  (i) Amalgam is an alloy of any metal with mercury.
  (ii) For welding electric wires ‘solder’ alloy is used. It contains lead and tin.
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  (iii) (a) Brass: Copper and zinc
    (b) Brozne: Copper and tin.
   (c) Stainless steel–Iron, carbon, chromium and  nickel.
   Properties
   Brass does not rust/corrode but copper does. Stainless steel does not rust but iron does.

Bonze is hard but copper and tin are not that hard.
 Q20. Elements forming ionic compounds attain noble gas electronic configuration either by gaining 

or losing electrons from their valence shells. Explain giving reason, why carbon cannot attain 
such a configuration in this manner, to form its compounds. Name the type of bond formed 
in ionic compounds and in the compounds formed by carbon. Also explain with reason, why 
carbon compounds are generally poor conductors of electricity. 5

 Ans. Carbon has 4 electrons in its outermost shell. It cannot lose 4 electrons to form C4+ ions, 
because very high energy is required to remove 4 electrons. 1

  It also cannot gain 4 electrons to form C4+ ions, because it is difficult for 6 protons to hold on 
10 electrons. 1

  Ionic/Electrovalent bond exists in ionic compound while covalent bond exists in carbon 
compounds. 2

  There are no charged particles in carbon compounds. Hence they are poor conductors of 
electricity. 1

 Q21. (a) What is a solenoid? Draw a sketch of the pattern of field lines of the magnetic field through 
and around a current carrying solenoid.

  (b) Consider a circular loop of wire lying in the plane of the table. Let the current pass 
through the loop in clockwise manner . Apply the right hand rule to find out the direction 
of magnetic field inside and outside the loop. 5

OR
  With the help of a labelled circuit diagram wire describe an activity to illustrate the pattern of 

the magnetic field lines around a straight current carrying long conducting wire.
  (i) Name the rule that is used to find the direction of magnetic field associated with a current 

carrying conductor.
  (ii) Is there a similar magnetic field produced around a thin beam of moving.
  (a) alpha particles and
  (b) neutrons? Justify your answer.
 Ans. (a) (i) Solenoid is a coil of many circular turns of insulated copper wire wrapped closely in 

the shape of a cylinder. 1
    (ii)

KB

S N  2
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  (b) Inside the loop-downwards (↓)
   Outside the loop-upwards (↑)

S N  1 + 1

OR
  (i) Take a battery (12V), a variable resistor (rheostat), an Ammeter (0.5 A), a plug key, a long 

thick straight copper conducting wire.
  (ii) Insert the thick wire through the centre normal to the plane of rectangular cardboard.
  (iii) Take care that cardboard is fixed and does not slide up or down.
  (iv) Connect the copper wire vertically between points X and Y as shown in diagram in series 

with battery, plug and a key.
  (v) Sprinkle some iron flings unformly on the cardboard.
  (vi) Keep the variable resistance in fixed position.
  (vii) Close the key so that current flows through the wire.
  (viii) Ensure the copper wires placed remains vertically straight.
  (ix) Gently tap the iron filings.

  Observation:
   Iron filings align themselves showing a pattern of concentric circles around the copper 

wire which represent magnetic lines of force.
  (i) Right hand rule.
  (ii) (a)  Yes, Alpha particle being positively charged constitute a current in the direction of 

motion.
   (b) No, neutron being electrically neutral constitute no current.
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SECTION – E
 Q22. If you insert a thermometer in a sealed beaker containing germinating seeds, the temperature 

of thermometer increases. Why? 2

OR

  Why are germinating seeds taken in the experiment? What would happen if germinating seeds 
are replaced by boiled seeds?

 Ans. The germinating seeds respire and release CO2 gas along with heat energy. It is due to this 
heat energy, the temperature of thermometer increases. 1 + 1

OR
  Germinating seeds respire faster and releases CO2. Boiled seeds will not respire, therefore 

will not release CO2.
 Q23. What happens, when acetic acid is added in a solution of Na2CO3 in a test tube? Write the 

equation for detecting the gas evolved. 2
 Ans. CO2 gas is evolved, with brisk bubbles in this reaction. ½

   2CH3COOH + Na2CO3  2CH3COONa + CO2 + H2O ½
  White ppt. is formed, when CO2 gas is passed through the lime water. ½

   CO2 (g)  +  Ca(OH)2(aq)  CaCO3(s)  +  H2O(l) ½
          Lime water       White ppt.

 Q24. To determine the focal length of a convex lens, a student focuses a classroom window, a distant 
tree and Sun on the screen. In which case, will the student is closer to the accurate value of 
focal length? 2

OR
  A lens of focal length ‘f ’ is cut into two equal parts without affecting its radius of curvature. 

What will be their focal length and why?
 Ans. The accurate value of focal length would be obtained by focusing Sun on the screen as the 

object must be at infinity to form its image on focus of lens. 1 + 1
OR

  Their focal length will be the same because radius of curvature is same.
 Q25.  In the following sketch of the stomatal apparatus, the parts I, II, III and IV are to be labelled.

I

II
III
IV

2

  Ans. I. Chloroplast II. Nucleus III.  Stomatal pore IV. Guard cell 4 × ½
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 Q26. Following signs are usually shown on the bottles of commercial acetic acid. What does the 
symbols indicate, respectively about acetic acid?

2
 Ans. Flammable and corrosive. 1 + 1
 Q27. Two resistances R1 and R2 are to be connected in parallel combination. Draw its circuit 

diagram. 2
OR

  In domestic circuit, which combination series or parallel is used and why? 2

 Ans.

R1 R1

R2 R2

2

OR
  In domestic circuit, parallel combination is used because total resistance becomes less. 

Secondly, if one circuit breaks, other keeps on working. 1 + 1
qq
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Sample paper – 4
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) T he question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. How will you test for the gas, which is liberated when hydrochloric acid reacts with an active 

metal? 1
 Ans. The gas liberated is hydrogen and it can be tested by taking a burning matchstick near the 

mouth of the test tube, in which the reaction is taking place. The matchstick will burn with a 
pop sound. ½ + ½

  Q2. What happens, when a mature spirogyra filament attains considerable length? 1
 Ans. Its filament breaks up into smaller fragments or pieces and each fragment will grow into a 

new filament/individual. ½ + ½

SECTION – B
  Q3. Show the electronic transfer in the formation of MgCl2 from its elements. 2
 Ans.

C1
– –

2,8,2 2
Mg Mg2+ Mg2+  2C1

C1

C1
2

 Q4. List four characteristics of the image formed by plane mirrors. 2
 Ans. (i) Virtual
  (ii) Erect
  (iii) Same size as the object
  (iv) As far behind the mirror as the object is in front of it.
  (v) Laterally inverted. (Any four) 4 × ½
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 Q5. The 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. 2

OR

  (a) What happens to ray of light when it travels from one medium to another having same 
refractive indices.

  (b) State the cause of refraction of light.

 Ans. (i) ng = 
4
3

;  nw = 
3
2

;  vg = 2 × 108 m/s

   ng = 
c
vg

    c = ngvg = 
4
3

 × 2 × 108 m/s = 2.67 × 108 m/s 1

  (ii) nw = 
c
vw

    vw = 
c
nw

 = 
2 67 10 2

3

8. × ×
 = 1.78 × 108 m/s 1

OR
  (a) No refraction of bending of light will take place. The ray will move in straight line.
  (b) It is due to the change in speed of light when it passes from one medium to another medium.

SECTION – C
 Q6. (a) Define a combination reaction. Give one example of a combination reaction, which is also 

exothermic. 
  (b) On adding dilute HCl acid to copper oxide powder, the solution formed is blue-green 

in colour. Predict the new compound formed which imparts a blue-green colour to the 
solution. 3

 Ans. (a) Combination reaction: It is a reaction in which two elements or compounds combine 
together to form a product. 1

  e.g.  CaO + H2O    Ca(OH)2 + heat 1
       (Quick    (Water)      (Slaked

      lime)            lime)

  The name of compound is cupric chloride, which it gives blue-green colour to the solution.   
            CuO + 2HCl  CuCl2 + H2O 1

 Q7. (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.” 3
OR

  What are hormones? State one function of each of the following hormone:
  (i) Thyroxine   (ii) Insulin 3
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Ans. (a) 

Pancreas

Large
intenstine

Small
intenstine

Liver

Gall
bladder

Oesophagus
(Food pipe)

1½

  (b) Bile does not contain any enzyme, but it makes the medium alkaline in small intestine, so 
that trypsin acts on proteins in this medium. It emulsifies fat, i.e. breaks large globules of 
fat into smaller ones. 1½

OR
  Hormones are the chemicals released by endocrine glands. 1
  (i) Thyroxine helps in the metabolism of carbohydrates, proteins and fats. 1
  (ii) Insulin helps in regulating the sugar level in blood. 1

 Q8. Based on the group valency of elements, state the formula of the following, giving justification 
for each. 3

  (i)  Oxides of Group 1 elements.
  (ii) Halides of the elements of Group 13. 
  (iii) Compounds formed when an element of group 2 combines with an element of Group 16.
 Ans. (i) Group 1 can lose one electron to become stable, so valency is equal to 1, M2O.
  (ii) Group 13 elements have valency equal to 3, MCl3.
  (iii) Group 2 elements have valency equal to 2, Group 16 element have 6 valence 

electrons 
    valency = 2
 Q9. How do Mendel’s experiment shows that traits are inherited independently? 3
 Ans. When a cross was made between a tall pea plant with round seeds and a short pea plant 

with wrinkled seeds, the F1 progeny plants are all tall with round seeds: this indicates 
that tallness and round seeds are the dominant traits. However, when the F1 plants 
are pollinated the F2 progeny, consisting of some tall plants with round seeds, and 
some short plants with wrinkled seeds which are the parental traits. There were some 
new combinations like tall plants with wrinkled seeds and short plants with round seeds. 
Thus, it may be concluded that tall, short traits and round, wrinkled seed traits have been 
inherited independently.     3

M2      O2–

     MO
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 Q10. What is meant by scattering of light? Use this phenomenon to explain, why the clear sky 
appears blue or Sun appears reddish at sunrise. 3

 Ans. Scattering — Phenomenon of spreading of light (diffused reflected light), caused by minute 
particles (dust, smoke, etc.) in the atmosphere. 1

  Sky appears blue, because blue colour of sunlight scatters more strongly (due to shorter 
wavelength) than the red colour, by the fine particles in the air. 1
At sunrise, the blue colour of 
sunlight gets scattered, due 
to smaller wavelength while 
passing through the thicker 
layers of the atmosphere. 
The red component (due to 
longer wavelength) reaches 
us, giving red appearance of 
the Sun.

Sun nearly
overhead

Blue colour scattered away
Sun appears reddish Less blue

colour scattered

Sun near
horizon Observer

½ + ½

 Q11. “Two areas of study namely ‘evolution’ and ‘classification’ are interlinked.” Justify this 
statement. 3

OR
  List three distinguishing features in tabular form, between acquired traits and inherited traits. 3
 Ans. Different forms of organisms/life have evolved during the course of evolution 

and classification deals with grouping of these organisms into groups and subgroups, 
based on their similarities and differences.

1
1

  The more characteristics any two species have in common, the more closely they are 
related and will have a more recent ancestor (and vice versa). Thus, classification helps 
tracing the evolutionary relationships between the two organisms. Hence classification 
and evolution are interlinked.

1

OR
 Acquired traits Inherited traits

1.  It is developed during lifetime in 
response to the environment.

1.  It is caused by change in its genes or 
DNA.

1

2.  It cannot be passed on to the future 
generation.

2.  It can be passed on to the next generation. 1

3.  It is acquired during lifetime. It require 
changes in non-reproductive tissues.

3.  They are specific traits which a person 
acquires from their parents, grand parents 
and family members.

1

 Q12. (i) Which type of synthetic detergents are biodegradable?
   (ii) Why are cheap detergents not eco-friendly?
  (iii) What is the advantage of soaps over detergents? 3
 Ans. (i) Detergents with linear alkyl chain are biodegradable. 1
  (ii) These are not decomposed by micro-organisms and create water pollution. 1
  (iii) Soaps are 100% biodegradable and do not create water pollution. 1
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 Q13. How is energy generated in a nuclear fission reaction? Why is the large scale use of nuclear 
energy prohibited? 3

 Ans. In nuclear power plants, nuclear fuel is bombarded with projectiles which splits the big 
nucleus of radioactive substances like uranium, radium, polonium into two smaller nucleus, 
releasing large amount of heat energy. This heat energy can be controlled and used to produce 
steam which rotates turbine to generate electricity. Large scale use of nuclear energy is 
prohibited, because the end product i.e., nuclear waste is also radioactive, disposal of which 
is dangerous and tedious job. Also, its leakage can cause dangerous radioactive pollution. 

 1 + 1 + 1
 Q14. An electron enters a magnetic field, at right angle to the field direction.
  (a) State the rule to find the direction of force acting on the electron.

  Electron

Magnetic
field

  (b) What will be the direction of force acting on the electron, in the above case? 3
 Ans. (a) Fleming’s Left Hand Rule: Stretch the first three fingers of the left hand mutually 

perpendicular to each other, such that the fore-finger points the direction of magnetic field, 
the middle finger points the direction of current, then the thumb will indicate the direction 
of force experienced by the conductor. It is said to be applied, when the current and field 
are perpendicular to each other. 1½

Current

Thumb-motion

Field
½

  (b) Vertically downward or into the plane of paper. 1
 Q15. Calculate the electric energy consumed by 120 W toaster in 20 minutes. 3

OR
  (a) Two conductors A & B of resistance 5 ohm and 10 ohm respectively can be arranged in 

parallel and later on in series.
   In each arrangement, the total voltage applied is 120V. In which arrangement will the 

voltage across A and B be the same and in which case will the current flowing through A 
and B be the same?

  (b) Calculate the total resistance of each arrangement. 3
 Ans. P = 120 W
  t = 20 minutes E = P × t 1
  E = ?  = 120 × 20 × 60
    = 120 × 1200
   E = 144 × 103 J 2
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        OR 
  (a) (i) Voltage across A & B will be same in the parallel combination.  1
         (ii) Current through A & B will be same in the series combination. 1
  (b) (i) Total resistance in parallel combination. 

       

1 1 1 1
5

1
10

3
10R R RP A B

     
 

1

        RP = 3.33Ω	 ½
	 	 	(ii)	Total resistance in series combination is:
   RS = RA + RB 1

         =  5 + 10 = 15Ω	 ½
SECTION – D

 Q16. What is meant by ‘water of crystallisation’ of a substance? Describe an activity to show that 
blue copper sulphate crystals contain water of crystallisation. 5

 Ans. The water molecules associated with a crystalline substance are called ‘water of crystallisation’.
 1

  Activity: Take few crystals of blue copper sulphate in a dry boiling tube. Heat it on flame, 
the blue crystals change to white dry powder and the inner surface of the test tube condenses 
with water droplets. 3

  This proves that blue copper sulphate crystals contain water molecules in it. If we add 
some water in the white powder, it regains the lost water molecules and become blue 
again. ½ + ½

 Q17. (a) How is ethyl alcohol obtained from sweet fruits?
  (b) How many single bonds are present in ethyl alcohol? 
  (c) Why is air excluded during this process?

OR
  The structural formula of five compounds are given below 5

H C H

H

HO

H

H

H C C C C H

H H H

H

H

H

H C C OH

OH

H C C H

H H

H

H C C C C H

H H H

H H H
‘A’ ‘B’ ‘C’ ‘D’ ‘E’

  (a) Which two compounds belong to the same homologous series?
  (b) Which compound belongs to the same homologous series as ethanol?
  (c) Which compound on hydrogenation produces E?
  (d) Which compound when dissolved in water turns blue litmus red?
  (e) What will be the compound formed by reaction of ‘B’ with ‘D’? Write the chemical reaction.
Ans.  (a) Ethyl alcohol is obtained by fermentation process from sweet fruits. The sweetness of fruit 

is due to sucrose.
   C12H22O11 + H2O  Invertase    C6H12O6 + C6H12O6
                        glucose            fructose

   C6H12O6
zymase   2 C2H5OH + 2CO2   3

     glucose                                      ethanol
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  (b)  

H

H

H C C

O

H

H

H

  8 single bonds.  1

  (c) Air is excluded because ethanol will get converted to ethanoic acid in presence of air.  
 1

OR
  (a) ‘A’ and ‘C’ (b) ‘D’ (c) ‘C’ on hydrogenation produces ‘E’

    
H

H
H C C C C H

H H H

H
 + H2 Ni

Heat   
H

H
H C C C C H

H H H

H H H
  (d) ‘B’ turns blue litmus red

  (e) 
O

CH3 C OH  + CH3OH conc H SO2 4   CH3COOCH3 + H2O         5 × 1
 ‘B’ ‘D’ Methyl ethanoate

 Q18. (a) Identify A, B, C and D in the given diagram and write their names. 
  (b) What is pollination? Explain its significance.
  (c) Explain the process of fertilisation in flowers. Name the parts of the 

flower that develop after fertilisation into
   (i) seed   (ii) fruit 5
 Ans. (a) A – Pollen grain ½
   B – Stigma ½
   C – Pollen tube ½
   D – Female germ cell/ Egg cell ½
  (b) Pollination: Transfer of pollen grains from anther to the stigma of a flower. ½
   Significance of pollination: Process of pollination leads to fertilisation, as it brings the 

male and female gametes together for fusion. ½
  (c) After a pollen falls on a suitable stigma, the pollen tube grows out of the pollen grain and 

travels through the style to reach the ovule in the ovary. Here, the male germ cell (carried 
by the pollen tube) fuses with the female germ cell, to form a zygote. 1

   (i) Ovule   (ii) Ovary ½ + ½
 Q19. What is meant by the power of a lens? What is its S.I. unit? Name the type of lens whose 

power is positive.
  The 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. 5

OR
  (a) Write the lens formula and sign convention used.
  (b) When 2 lenses of focal length +10 cm and + 5cm are placed in contact, find the net power.
  (c) A convex lens has a focal length of 30 cm. Calculate at what distance of the object from 

the lens if the image is to be formed on the opposite side of the lens at a distance of 75 
cm. from the the lens. What will be the nature of the image?

A
B

C

D
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 Ans. • Power of lens: It is the ability of a lens to converge or diverge light rays or it is the degree 
of convergence or divergence of light ray achieved by a lens (Reciprocal of focal length 
of the lens). 1

  • Its S.I. unit is dioptre.   ½
  • Convex lens has positive power. ½
  • v = + 40 cm; h′ = h
   The lens is convex / converging. 1
   Image is real, inverted and same sized      object is at 2F 
   2 f = 40 cm      f = 20 cm  ½

   P = 
1
f

 = 
100

20 cm
 = 5 dioptre ½

  

 

1

OR
 Ans. (a) Lens formula

   

1 1 1
f v u
 

   u is always –ve
   v is +ve for real images and –ve for virtual images.
   f is  +ve for convex lens.
   f is  –ve for concave lens.
  (b) f1 = +10 cm ,     f2 = –5 cm .

   P1 = 
1
f           P1 = 100

10
= 10 dioptre

   P2 = 
1
f     =  −100

5
    =  –20 dioptre

  (c) f1 = +25 cm,    v = +75 cm 

   Lens formula   
1 1 1
f v u
 

    
1 1 1
u v f
   = 1

75
1
25

2
75

 

   u = 
−75

2  = –37.5 cm.

   Negative sign of u signifiies that image is real.
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 Q20. What is an electromagnet? Draw a circuit diagram to show how a soft iron piece can be 
transformed into an electromagnet. 5

 Ans. An electromagnet is a soft metal core, which on passing current will get converted into a 
magnet. 1

  When a metallic substance is placed inside a coil carrying current (may be solenoid), it will 
get magnetised. 1

  A bunch of nails or an iron rod placed along the axis of the coil can also be magnetised by the 
current which is allowed to pass through the coil. 1

1

  Once the current is put-off, the magnetic field will also be lost. 1
 Q21. Give reason to justify the following:
  (a) The existence of decomposers is essential in biosphere.
  (b) Flow of energy in a food chain is unidirectional.
  (c) What is sustainable development? State its two main objectives. 5

OR
  (a) Name the organisms which belong to first and third trophic level in food chain comprising 

of the following:
   Insects, birds, frog and grass.
  (b) What will happen if we kill all the organisms in one trophic level? 5
 Ans. (a) The existence of decomposers is essential in a biosphere, because they breakdown the 

complex organic substances into simple inorganic substances that can be absorbed by the 
plants. Thus, decomposers 1

   • replenish the soil naturally. • helps in removing the biodegradable waste. ½ + ½
  (b) In a food chain, the energy moves progressively through various trophic levels. It is no 

longer available to the previous level (autotrophs) and  the energy captured by autotrophs 
does not go back to the solar input. Hence, the flow of energy is unidirectional. 1

  (c) The development which can be maintained for a long time without undue damage to the 
environment is called sustainable development. 1

   Two objectives:
   (i) To provide economic well being to the present and future generation. ½
   (ii) To maintain a healthy environment and life support system. ½

OR
  (a) First trophic level – Grass 1
   Third trophic level – Frog 1
  (b) If we kill organism in one trophic level.
   (i) The population of organisms in previous trophic level will increase. 1
   (ii) The population of organisms in next trophic level may decrease. 1
   (iii) It will cause an ecological imbalance in the food chain. 1
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SECTION – E
 Q22. 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? 2
OR

  Differentiate between soft water and hard water by suitable chemical test.
 Ans. 2, 3 and 5 2

OR
  Add soap solution to each of them. If sufficient foam is formed, it is soft water. If less foam 

is formed, it is hard water.
 Q23. A student performed the starch test on a leaf, some steps involved are shown below:

  

Water

Iodine
solution

Water

Alcohol

Water

(i) Leaf in boiling water (ii) Leaf in iodine solution

(iii) Leaf in alcohol, heated 
in a water bath

(iv) Leaf in water, at room
 temperature

Water

Iodine
solution

Water

Alcohol

Water

(i) Leaf in boiling water (ii) Leaf in iodine solution

(iii) Leaf in alcohol, heated 
in a water bath

(iv) Leaf in water, at room
 temperature

  Arrange the steps in correct order. 2
 Ans. The correct sequence of steps should be (i), (iii), (iv) and (ii). 2
 Q24. In the following experimental set-up to show that CO2 is evolved during respiration, label 

substances; A and B are:

  
B

A
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OR

  How many germating seeds should be taken? What is alternative to germinating seeds?
 Ans. A is KOH solution and B is water 1 + 1

OR
  About 40 to 50 germinating seeds should be taken. Flower buds can be taken instead of 

germinating seeds.
 Q25. If a ray of light travels from water to oil, in which direction will the light bend? 2
 Ans. Oil is optically denser than water hence, it will bend towards the normal. 1 + 1
 Q26. Name two animals which show reproduction by regeneration method. Which one of these two 

also reproduce by budding method? 2
 Ans. Planaria and Hydra reproduce by regeneration. 1
  Hydra also reproduces by the budding method. 1
 Q27. Why is emergent ray parallel to the incident ray, after the refraction of incident ray through a 

glass slab? 2
OR

  What is the effect of increasing the angle of incidence on angle of refraction and angle of 
emergence and why? 2

 Ans. ∠i = ∠e in this case. Also, these are alternate angles. So, the incident ray is parallel to the 
emergent ray. 1 + 1

OR
  The angle of refraction and emergence will increase. It is because according to Snell’s law, 

sin
sin

i
r

 = constant  \ ∠r will increase with ∠i. 1

  ∠i ≡ ∠e \ ∠e will also increase. 1
qq
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Sample paper – 5
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) T he question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. List two functions performed by testis in human beings. 1
 Ans. (a) To produce sperms. ½
  (b) To produce male sex hormone/testosterone. ½
 Q2. (a) Write the name and structure of an alcohol with three carbon atoms in its molecule.
  (b) Name a reducing agent that may be used to obtain manganese from manganese dioxide.  1
 Ans. (a) Propanol, H

H

C C

H

H

H

OHC

H

H

½

  (b) Aluminium ½

SECTION – B
 Q3. State two positions in which a concave mirror produce a magnified image of a given object. 

List two differences between the two images. 2
 Ans. • When the object is placed in front of the mirror –
   (i) between its pole and focus ½
   (ii) at the focus ½
  • In case (i), the image is virtual and erect. ½
  • In case (ii), the image is real and inverted. ½
 Q4. What is cataract? How do we rectify the same? 2
 Ans. When a membrane growth appears on the cylinderical eye lens, no clear image formation takes 

place by the eye. This can be corrected by removing the membrance by surgery or laser.1+1
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 Q5. What is rancidity? Suggest two methods to reduce the problem of rancidity. 2
OR

  How do goldsmith cleans silver ornaments? Write the chemical reaction involved?
 Ans. Rancidity: The phenomenon in which fats and oils present in food are oxidised due to 

atomospheric oxygen, thus changing the smell and taste of food. 1
  Two methods to reduce rancidity are to keep the food in closed air-tight containers and use of 

antioxidants. ½ + ½
OR

  It is due to rusting of iron.
  Dilute sulphuric acid is used for cleaning silver ornaments:
     Ag2S(s) + H2SO4(dil.) → Ag2SO4(aq) + H2S(g)

SECTION – C
 Q6. What are the limitations of extracting energy from: 3
  (a) wind? (b) waves? (c) tides?
 Ans. (a) Wind: 1
   (i) It can be extracted only at limited sites, where the wind blows most of the time in a year.
   (ii) The minimum speed of wind should be 15 km/h.
   (iii) Large area is required to build the wind farm/wind mills, which is an expensive affair.
   (iv) Efficiency is low and maintenance cost is high.
  (b) Waves: 1
   (i) The place and time is limited, when the waves are strong.
   (ii) Initial setup cost is expensive. (iii) Efficiency is low.
  (c) Tides: 1
   (i) The areas where tidal energy can be harnessed are very limited.
   (ii) Efficiency is very low. (iii) These plants are not cost effective.
 Q7. What is DNA copying? State its importance. 3

OR
  Explain budding in hydra with the help of labelled diagrams only. 3
 Ans. A process where a DNA molecule produces two similar copies of itself, in a reproducing 

cell. 1
  Importance:
  (i) It makes possible the transmission of characters from parents to the next generation. 1
  (ii) It causes variation in population. 1

OR
 Tentacles

Bud

Budding in Hydra 1 + 1 + 1
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  Q8. AB and CD, two spherical mirrors, form parts of a hollow spherical ball with its centre at O, as 
shown in the diagram. If arc AB =  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

B

C

D

O

3
 Ans. Focal length of both the mirrors will be the same / 1: 1. 1½
  Mirror AB will always form virtual image, as it is a diverging / convex mirror. 1½
 Q9. Show how you would connect three resistors each of resistance 6 W, so that the combination 

has a resistance of (i) 9 W, (ii) 4 W. 3
 Ans. (i) To get 9 W — Connect 2 resistors of 6 W in parallel and third resistor in series. ½

    
1

Rp
 = 

1
6

1
6

+

    Rp = 3 W ½
    Rtotal = Rp + R
     = 3 + 6 = 9 W ½
  (ii) To get 4 W — Connect 2 resistors in series and the third in parallel to both of them ½
    Rs = 6 + 6 = 12 W ½

    
1

Rp
 = 

1 1
R Rs

+  = 
1

12
1
6

+  = 
1 2
12
+

 = 
1
4

    Rtotal = 4 W ½
 Q10. What is the principle of an electric motor? What is the role of split ring in an electric 

motor? 3
 Ans. The principle of an electric motor is based on Fleming’s left hand rule in which a current 

carrying conductor experiencing a force, when placed in a magnetic field.
  In an electric motor, split ring acts as a commutator. Split ring is connected to the ends of the 

coil and the direction of current flowing in motor coil reverses after every half turn, which 
results in continuous rotation of the coil and the ends.

 Q11. Distinguish between exothermic and endothermic reactions. Give one example of each 
reaction. 3

OR
  Write chemical equation of the reaction of ethanoic acid with the following:
  (a) Sodium; (b) Sodium hydroxide; (c) Ethanol 3
 Ans. In exothermic reactions heat is released and in endothermic reactions heat is absorbed. 1
  Example: 
  Exothermic — Adding lime, CaO in water. 1
  Endothermic — Heating lime stone to form quicklime. 1
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OR

  (a) 2CH3COOH + 2Na  2CH3COONa + H2 1
      Ethanoic acid             Sodium ethanoate

  (b) CH3COOH + NaOH  CH3COONa + H2O 1
            Ethanoic acid          Sodium ethanoate

  (c) CH3COOH + C2H5OH  CH3COOC2H5 + H2O 1
    Ethanoic acid           Ethyl ethanoate

 Q12. (a) Write the electron dot structures for sodium, oxygen and magnesium.
  (b) Show the formation of Na2O and MgO by transfer of electrons.
  (c) What are the ions present in these compounds? 3
 Ans. (a) Sodium Na

2,8,1
 Na•

   Oxygen O
2, 8, 6

 O

   Magnesium Mg
2, 8, 2

 Mg  1

  (b) Na2O 2–
ONa+

Na+

Na
Na

O
 

 ½

MgO Mg Mg2+
2–

OO  ½

  (c) Ions in Na2O are Na+ and O2– ½
   Ions in MgO are Mg2+ and O2– ½
 Q13. (i) “Fluorine is more electronegative than iodine”. Give reason in support of this. 
  (ii) Which elements are needed for healthy bones?  Name the group and period to which these 

elements belong? 3
 Ans. (i) ‘F’ is smaller in size than I, tendency to gain electrons is more due to more e ffective nuclear 

charge.  1
  (ii) Calcium and Phosphorus.  Ca belongs to Group 2 and 4th period. Phosphorus belongs to 

Group 15, 3rd period. 1+1
 Q14. In the given diagram of human brain label A and B and write their function.

AB 3
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 Ans. A — Cerebellum–Maintain Posture and body balance. ½ + 1
  B — Medulla–Involuntary actions like blood pressure, salivation, vomiting, etc. are controlled 

by medulla. ½ + 1
 Q15. (a) Name all the digestive enzymes present in our digestive system.
  (b) Explain the process of digestion of carbohydrates, fats and proteins. 3

OR
  What happens to glucose, which enters the nephron along with filtrate during excretion in 

human being! State two vital functions of kidney.
 Ans. (a) The digestive enzymes present in our digestive system are:
   Salivary amylase, peps in, trypsin, lipase, pancreatic amylase and lipase. 1
  (b)  Carbohydrates: It is acted upon by salivary amylase in mouth, which converts complex 

insoluble starch into simple sugar form. The food with carbohydrate which is not digested 
in mouth, then it is digested by amylase from the pancreas to form glucose. ½

   Fats: Bile from liver breaks the big globules of fats into smaller ones and is acted upon 
by lipase from pancreas, which digest fats into fatty acids. ½

   Proteins: Proteins are first digested by pepsin in stomach to form peptones. This is further 
digested by trypsin from pancreas to form amino acids. ½

   The enzymes present in small intestine finally convert protein to amino acids, complex 
carbohydrates into glucose and fats into fatty acids and glycerol. ½

OR
  The glucose that enters the nephron along with filtrate gets reabsorbed by blood capilaries 

surrounding the nephron. 1
  Two vital functions of kidney are:-
  (i) It regulates the pH of blood 1
  (ii) It regulates the osmotic pressure/balance water of the blood. 1

SECTION – D
 Q16. Write only three advantages of harnessing wind energy.
 Ans. (i) Eco friendly     (ii) Efficient source of renewable energy. (iii) No recurring expenditure
 Q17. (a) Write the name and chemical formula of the calcium compound, used for disinfecting 

drinking water. How is this compound manufactured?
  (b) Name the products obtained, when sodium hydrogencarbonate is heated. Write the chemical 

equation for the reaction. 5
OR

  (a)  Dry pellets of a base X, when kept in open, absorbs moisture and turns sticky. The 
compound is also formed by Chlor-alkali process. Write chemical name and formula of 
‘X’. Describe Chlor alkali process, with balanced chemical equations. Name the type of 
reaction occurs when ‘X’ is treated with hydrochloric acid. Write the chemical equation.

  (b) While diluting the acid, why is it recommended that acid should be added to water and 
not water to acid? 5

 Ans. (a) Bleaching powder—
   Chemical equation: CaOCl2 (Calcium oxychloride) 1
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   Preparation: On passing chlorine gas through slaked lime, CaOCl2 is formed. 1

     

Ca(OH)  + Cl CaOCl     + H O2 2 2 2
slaked lime chlorine

gas
c

heat 
aalcium 

oxy chloride  1
  (b) When sodium hydrogencarbonate is heated, sodium carbonate, carbon dioxide and water 

is formed. 1
   Chemical equation:

     

2NaHCO ( ) Na CO ( )3 2 3
(sodium hydrogen

carbonate)
(sodiu

s sheat 
mm carbonate) (carbon

dioxide)
(water)

 + CO ( )  + H O(2 2 )g l

 1
OR

  (a) ‘X’ is NaOH, sodium hydroxide, formed by Chlor-alkali process: 1
   Chlor-alkali process: 2NaCl + 2H2O Electrolysis   2NaOH + H2 + Cl2 1
   NaOH + HCl → NaCl + H2O 1
   The above reaction is called neutralisation reaction. 1
  (b)  The reaction is highly exothermic. Therefore, acid should always be added to water slowly, 

with constant cooling so that heat evolved is absorbed by water and splash of content can 
be avoided. 1

 Q18. (a) Give reasons for avoiding frequent pregnancies of women.  
  (b) Define secondary sex characters, give one example. 
  (c) Give the difference between human sperm & human ovum. 5
 Ans. (a) Two reasons for avoiding frequent pregnancies of women are
   (i)  It adversely affects the health of a women. 
   (ii)  It also adds to population growth. 
   (iii)  It also affects the health of new born baby. (any two) 2×1
  (b) The external characters that distinguish between male and female humans are called sex 

characters. ½
   Eg.-Male has beard, moustache while female does not ; female developed mammary glands 

while males do not. ½
  (c) Difference:

Male Sperms Female Ovum
(i) It is motile cell with flagella. It is a round cell with no flagella and 

non motile.
(ii) Sperms are produced in large 

numbers.
Ova are produced singly in humans. 2×1

 Q19. (a) Give the mirror formula, explain how to use it? 1
  (b) Distinguish between concave and convex mirror. 
  (c) An object of height 5 cm is placed 20 cm in front of a concave mirror of focal length 

15cm. At what distance from the mirror, should a screen be placed to obtain a sharp image? 
Calculate the size of the image formed. 5

OR
  (i) Explain the term refractive index. Differentiate between relative and absolute refractive 

index.
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  (ii) A coin in a beaker filled as the water appears slightly raised than its actual level. Explain 
why?

 Ans. (a) Mirror formula is 
1 1 1
f v u
   ½

   To use this formula one should substitute the values of given quantities with sign 
conventions and do not use any sign convention for the quantity to be found.

  (b)
Convex Mirror Concave Mirror

(i) It always form virtual and erect 
image independent on the position of 
the object by diverging the incoming 
light rays.

It can form real image or virtual image 
based on the position of the object by 
converging the incoming light rays.

1

  (c) Concave mirror:  h = +5cm,  u = –20cm,
     f = –15cm,  v = ?                     h’ = ?

   Mirror formula :  
1 1 1
f v u
   ½

     

1
15

1 1
20

 
v

     
1 1

15
1
20

1
60v

    
                  v = –60 cm ½

     The screen should be placed at 60 cm from the mirror on the same side of the object.  

Image is inverted and real. Size & magnification ⇒ 
h
h

v
u

'  

             h'        
 

  


vh
u

60 5
20

 1

            Image size h'  = –15 cm  therefore, image is inverted & large. 1

OR
  (i) Refractive index of a medium with respect to another medium is the ratio of speed of light 

in another medium w.r.t. the speed of light in that medium, i.e.

12
Speed of light in medium 2
Speed of light in medium 1

n =

   If medium 1 is vacuum or air, then the refractive index of medium 2 is considered with 
respect to vacuum. This is called the absolute refractive index (denoted by n21), then

21
Speed of light in air (or vacuum)

Speed of light in medium
c

n
v

= =
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Relative Refractive Index Absolute Refractive Index
 •  The ratio of speed of light in a specified 

medium to that in the given medium 
gives the relative refractive index of 
the given medium wrt a medium.

 • It is denoted n12.

 •  The ratio of speed of light in air (or 
vacuum) to that in the given medium 
gives the absolute refractive index of the 
given medium.

 • It is denoted by nm.
 •  It can also be given as ratio of absolute 

refractive index of medium 1 with 
respect to medium 2.

 • It is a fixed quantity.

  (ii) As the beaker is slowly filled with water then the light rays reflected from the coin travels 
from a optically denser medium, water, to an optically rarer medium, air. Thus, the light 
rays coming from the coin bends away from the normal and coin appears to be raised 
above than its actual level.

  Q20. (a)  What is the IUPAC name of
     (i) CH3–CH2–CH = CH2 (ii)  CH3CHO
  (b) Name the functional groups of the following compounds:
   (i) CH3CH2COOH 
   (ii) CH3CH2CHO 
   (iii) CH3CO CH3
   (iv) CH3CH2OH
  (c) What category of compounds are formed when hydrogen of butane is replaced by hydroxyl.

 5
 Ans. (a) (i) But-1-ene (ii) Ethanal  2
  (b) (i) Carboxylic acid   (ii) Aldehyde
   (iii) Ketone   (iv) Alcohol 2
  (c) Butane is an alkane and on replacing hydrogen of alkane with hydroxyl group ie.–OH 

group ‘alcohol’ is formed. Hence, butane becomes butanol. 1
 Q21 (a) What is (i) phototropism and (ii) geotropism? With labelled diagrams, describe an activity 

to show that light and gravity change the direction of plants growth.
  (b) Mention the role of each of the following plant hormones:
   (i) Auxin   (ii) Abscisic acid 5

OR
  (a) Draw a diagram of excretory system in human beings and label on it:
    Aorta, Vena cava, Urinary bladder, Urethra, Left ureter, Left Kidney
  (b) List two vital functions of kidney. 5
 Ans. (a) (i) Phototropism: Movement of plant in response to light. ½
   (ii) Geotropism: Movement of plant (roots) towards the gravity. ½
    Activity: To show that light and gravity changes the direction of plant growth.
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Shoot of the plant moves
in direction of light

(a)

Negatively
geotropic

Positively
geotropic

(b) ½ + ½
    Phototropism: When a plant is kept in a box with one side of it open, then the shoot 

of the plant tends to move out of the box towards light, while root moves and grows 
away from light as shown in figure (a). ½

    Geotropism: When a plant pot is tilted and watered, roots grow towards the gravity 
and shoot grows away from the gravity as shown in the figure (b). ½

  (b) (i) Auxin: It promotes the cell elongation, cell division, growth of tips of root and 
shoot. 1

   (ii) Abscisic acid: It inhibits the growth, responsible for wilting of leaves. 1
OR

(a)

  
3

  (b) Kidney perform the function of removing waste products from the blood and regulating 
the water fluid levels. They also helps in reabsorption of useful salts, amino acids, glucose 
and regulate their concentration. 2

SECTION – E
 Q22. For the refraction of a ray of light through a glass prism, the path of the ray of light is shown below:

  

Z

X

Y

M

N
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  Label the angle of incidence, angle of emergence and angle of deviation. 2
OR

  Give two precautions to be observed in the experiment to trace the path of light through prism.
 Ans. X is angle of incidence, M is angle of emergence, and Z is angle of deviation. 1 + 1

OR
  (i) Always use white paper to place the prism.
  (ii) Prism table should be levelled properly.
  (iii) Use proper straight pins as the object.
 Q23. After tracing the path of a ray of light passing through a rectangular glass slab for four different 

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° 38°
III 50° 36° 50°
IV 60° 40° 59°

  Which is the best observation and why? 2
 Ans. III as the angle of i and angle of e is same. 1 + 1
 Q24. 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, after shaking its contents, then after about 5 minutes 
what will you observe in the test tube and why? 2

OR
  What will you observe when a drop of acetic acid is placed on a strip of blue litmus paper and 

then on the red litmus paper one by one? What does it show?
 Ans. A clear colourless solution; as acetic acid is soluble in water. 1 + 1

OR
  • Blue litmus paper will turn red.
  • Red litmus will remain as it is.
  • It shows Acetic acid is acidic in nature.
 Q25. What shall be the total action of heat on copper sulphate? 2
 Ans. On heating copper sulphate crystals, the blue colour of copper slowly changes to light blue 

and then colourless. The water droplets are collected on the inner part of the test tube. 1 + 1
 Q26. What things will you observe, if you focus the stomata slide under high power objective of a 

microscope? 2
 Ans. Under high power objective, we can see the stomata surrounded by guard cells. Each guard 

cell have nucleus and chloroplast. 1 + 1
 Q27. What is the colour of iron and copper metal? 2

OR
  Give the colour of following solutions (i) ZnSO4 (aq), (ii) Al2(SO4)3 (aq), (iii) CuSO4(aq), 

(iv) FeSO4 (aq)
 Ans. Iron metal is grey in colour and copper metal is reddish-brown in colour. 1 + 1

OR
  (i) Colourless (ii) Colourless (iii) Blue (iv) Pale green ½ × 4

qq
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Sample paper – 6
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) T he question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Name the causative agent of the disease “Kala-azar” and its mode of asexual reproduction.  1
 Ans. Leishmania, Binary fission ½ + ½
  Q2. What makes silver turn black, when left exposed for few days? 1
 Ans. Silver reacts with gases in air to form silver sulphide, which turns silver black.

SECTION – B
 Q3. Why is sodium kept immersed in kerosene oil? 2
 Ans. Sodium is highly reactive metal. It reacts with oxygen in air at room temperature, the reaction 

is highly exothermic. 1
  To prevent this, sodium is kept preserved under kerosene. Sodium does not react with kerosene. 1
 Q4. With respect to air the refractive index of ice is 1.31 and the rock salt is 1.54. Calculate the 

refractive index of rock salt with respect to ice. 2
 Ans. Given air nice = 1.31   air nrock = 1.54   (w.r.t. air)

    ice nrock = 
air rock

air ice

n
n
=

1 54
1 31
.
.

= 1.18
  
 Q5. State the function of each of the following parts of human eye :
  (i) Cornea (ii) Iris (iii) Pupil (iv) Retina 2

OR
  In which direction the near point of hypermetropic eye is shifted. Which lens is used to correct 

it?
 Ans. (i) Cornea – Refraction of the light rays falling on the eye. ½
  (ii) Iris – To control the size of pupil. ½
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  (iii) Pupil – To regulate and control the amount of light, entering the eye. ½
  (iv) Retina – To act as a screen, to obtain images of objects and generate electrical signals, 

which are sent to the brain via optic nerves. ½
OR

  It is shifted to a larger distance from the normal near point of the eye. Convex lens can correct 
this defect.

SECTION – C
 Q6. Write the name and molecular formula of an organic compound having its name suffixed 

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. 3

 Ans. Ethanol; C2H5OH / C2H6O 1

C H OH CH = CH  + H O
Ethanol

2
Ethene

2
Conc.H SO

2 5 2
2 4 


1

  Role of conc. H2SO4 — dehydrating agent. 1
 Q7. Solid calcium oxide was taken in a container and water was added slowly to it.

  

Beaker

Calcium oxide

Water

  (i) State the two observations made in the experiment.
  (ii) Write the name and chemical formula of the product formed. 3

OR
  State three points of difference between calcination and roasting. 3
 Ans. (i) Calcium oxide reacts vigorously with water to produce slaked lime and large amount of 

heat is released. 1 + 1
  (ii)

 
CaO(s) H O(l) Ca(OH) (aq)  + Heat
Quicklime Water Slaked lime

2 2 1

OR
Calcination Roasting

 (i) Heating the carbonate ore in the absence 
of oxygen is called calcination.

Heating the sulphide ore in presence of 
oxygen is called roasting. 1

 (ii) CO2 gas is evolved. SO2 gas is evolved. 1

 (iii) ZnCO ZnO + COHeat
3 2  2ZnS+ 2O ZnO + SO     

2 22  1
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 Q8. Describe the structure and functioning of nephrons. 3
 Ans. Structure of nephrons: It consists of a Bowman’s capsule, in which glomerulus is present (cluster 

of capillaries). The afferent artery brings impure blood to nephron. The cup shaped structure 
(Bowman’s capsule) forms a tubular part of nephron, which leads to the collecting duct. 1

  Working of Nephron:
  (i) Filtration: The renal artery or afferent 

artery is wider and slowly it becomes a 
narrow tube in the glomerulus. Due to 
difference in width, pressure difference 
is created and water with dissolved 
impurities is squeezed out from the 
tube. It is collected in the Bowman’s 
capsule, which is a cup like structure 
and passes into the tube. ½

  (ii) Re-absorbtion: The above filtrate 
passes through the tubule where the 
major amount of water, glucose, amino 
acids are selectively reabsorbed by the 
capillaries, which are surrounding the 
tubule. ½

GlomerulusBowman’s
capsule

Renal
artery

Collecting
duct

Structure of a Nephron

½

  (iii) Urine formation: Water and impurities which is not reabsorbed is sent to the collecting duct. 
This filtrate contains more of dissolved nitrogenous wastes, i.e. urea and hence, it is termed 
as urine. From here, the urine enters the ureter and is collected in urinary bladder. ½

 Q9. Write one main difference 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. 3

 Ans. Asexual reproduction does not involve fusion of gametes, while sexual reproduction involves 
fusion of male and female gametes, to form a zygote. 1

  Species reproducing sexually have better chances of survival. 1
  Reason: Sexual reproduction give rise to more variations, which are essential for evolution, 

as well as survival of species under unfavourable conditions. 1
 Q10. Draw the pattern of magnetic field lines around a straight conductor carrying electric current. 

Apply right-hand thumb rule to mark the direction of magnetic field. 3
 Ans. Magnetic field around a straight current carrying conductor: Insert a wire carrying current 

through a hole at the middle of a cardboard, when a current I is passed through the wire. 
Surrounding the wire, a magnetic field will be created. When you sprinkle iron filings on the 
board, they will all settle in concentric rings. According to right hand thumb rule, if direction 
of current points downward then the direction of magnetic field is clockwise. Reversal of 
current will reverse the direction of magnetic field. 1 + 1
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 Q11. ‘‘It is a matter of chance whether a couple will have a male or a female child.’’ Justify this 
statement by drawing a flow chart. 3

OR
  (a) How are the areas of study — evolution and classification interlinked?
  (b) What is monohybrid cross?
 Ans. Male

(XY)
Female

(XX)

XX
Y

Zygote

XX XY

Male

Gametes

Offspring

Female

½

½

½
  Justification: Women carry only one type of chromosome (i.e. XX chromosomal pairs). But 

in males, both X and Y chromosomes are there (i.e. XY chromosomal pair). So, the sex of a 
child is a matter of chance, depending on the type of chromosomal pairing (either XX or XY), 
during fertilisation. 1½

OR
  (a) Classification is most important to explain evolution. In evolution characteristics of 

organisms are studied. If these characteristics are closer, then organisms will be classified 
in the same group. If the characteristics of organisms are different, then they belong to the 
different group. Thus classification of species is a reflection of evolution. 2

  (b) It is the cross between two individuals with one pair of different traits. 1
 Q12. (a) Define the following terms:
   (i) Valency; (ii) Atomic size
  (b) How do the valency and the atomic size of the elements vary while going from left to right 

along a period in the modern periodic table? 3
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 Ans. (a) (i) Valency: The combining capacity of an atom is called its valency. The valency is equal 
to number of electrons gained/ lost or shared by an atom to become stable. 1

   (ii) Atomic size: It is the distance between the centre of the nucleus and the outermost 
shell of an isolated atom. 1

  (b) On moving from left to right in the periodic table: Valency first increases from 1 to 4 and 
then decreases from 4 to 0. ½

   The atomic size decreases from left to right because the nuclear charge increases and the 
electrons are attracted and pulled more towards to the nucleus. ½

 Q13. Name the unit used in selling electrical energy to consumer. Two lamps one rated 100W at 
220V and other rated 40W at 220V are connected in parallel to a 220V mains supply. Calculate 
the electric current drawn from the supply line.

 Ans. The commercial unit of electrical energy is kWh or kilo watt hour. 
  Parallel connection.

   

1 1 1
R R Rp 1 2

= +
  

or   
 

V
R

V
R

V
Rp 1 2

2 2 2

= +
 

1

  ⇒		P = P1 + P2 

  = 100W + 40W = 140W 1
  Potential = 220V
   Current drawn is I = 

P
V

 

   I = 140
220

=  
7
11

A 1

 Q14. (a) In your opinion, is burning plastic an eco-friendly method of waste disposal? Why? If not, 
then what is the correct method? 2

  (b) Name any two items which can be easily recycled but thrown in dustbins. 3
 Ans. (a) No, it pollutes air. 1
   Segregation of wastes into biodegradable and non-biodegradable wastes at the initial stage 

of disposal is the correct method which saves time and energy. 1
  (b) (i) Bits of paper, (ii) Plastic water bottle 1
 Q15. List three main objectives of managing coal and petroleum? 3

OR
  Industrialisation is one major cause of deterioration of environment. Discuss.
 Ans. (i) Management of coal and petroleum addresses the efficiency of the machines. 1
  (ii) Management of coal and petroleum saves them to be used as a fuel in transport system in 

the near future. 1
  (iii) Management of coal and petroleum is also important with regard to global warming. 1

 P V
R

=










2
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OR
  The following points can prove that industrialisation is one major cause of environment 

deterioration.
  (i) Air Pollution: Industries release poisonous gases like SO2, NO2 and other toxic gases.
  (ii) Acid Rain : The oxides of nitrogen and sulphur cause acid rain. This rain damages historical 

monuments, iron & marble structures, trees and soil.
  (iii) Water Pollution: Industrial waste is dumped in water sources killing aquatic life.
  (iv) Thermal Pollution: Hot water released from factories when added to water sources kills 

many aquatic plants and animals.
  (v) Noise Pollution: The noise caused due to heavy machinery in factories disturbs the 

environment.
  (vi) Radioactive waste: Some industries release radioactive waste that causes long term health 

effects. (any 3 points)
SECTION – D

 Q16. What is bio-gas? Why is bio-gas considered an ideal fuel for domestic use? 5
 Ans. Bio-gas is a mixture of methane, CO2, H2 and H2S produced by anaerobic decomposition of 

biomass. 1 + 1
  Bio-gas is called a clean fuel, because:
  (i) It burns leaving no ash. 1
  (ii) It can be used directly for heating, lighting, etc. 1
  (iii) It does not produce poisonous gas on burning. 1
 Q17. (a) Mention the role of the following in human eye: 5
   (i) crystalline lens, (ii) retina.
  (b) A person needs a lens of power –6 D for correcting his distant vision. For correcting his 

near vision, he needs a lens of power +2 D. Find the focal length of the lens and its nature 
required for correcting his distant and near vision separately. 5

OR
  (a) Define angle of deviation. Why do different components of white light splits up into a 

spectrum, when it passes through a triangular glass prism?
  (b) What is rainbow? State the two necessary conditions for the formation of rainbow in the 

sky. 5
 Ans. (a) (i) Crystalline lens provides the finer adjustment of focal length required to focus the 

objects at different distances on the retina. 1
   (ii) Retina: It is a delicate membrane having enormous number of light sensitive cells. 

These cells get activated upon illumination and generate electrical signals, which are 
sent to brain via optic nerve. 1

  (b) f = 1 1
P 6
= − m = –0.167 m = –16.7 cm. 1
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   Nature of lens is concave as focal length is negative ½

   f = 1 1
P 2
= m = 0.5 m = 50 cm 1

  Nature of lens needed is convex as focal length is positive. ½
OR

  (a) The peculiar shape of the prism makes the emergent ray to bend at an angle to the direction 
of incident ray. This angle is called the angle of deviation. 1

   When white light passes through a triangular glass prism, different colours of light 
having different wavelengths bend through different angles due to different speed of their 
propogation in the glass prism. The violet coloured light bends the most and red coloured 
light bends the least. 1

  (b) A rainbow is a natural spectrum appearing in the sky after a rain shower. It is caused by 
dispersion of sunlight by tiny water droplets, present in the atmosphere. 1

   Two necessary conditions for the formation of rainbow in the sky are:
   (i) Water droplets should be there in the air (i.e. during the drizzling/just after the rain 

shower). 1
   (ii) The sun rays should be come from our back side. 1
 Q18. What is speciation? List four factors that could lead to speciation. Which of these cannot be 

a major factor in the speciation of a self-pollinating plant species? Explain. 5
 Ans. Speciation: Formation of new species from pre-existing ones. 1
  Factors:
  (a) Mutation   (b) Natural selection
  (c) Genetic drift   (d) Geographical Isolation 4 × ½
  Geographical isolation cannot be a major factor in the speciation of a self pollinating plant 

species. 1
  Reason: Physical barrier cannot be created in self pollinating plants. 1
 Q19. (a) Name the organic acid present in vinegar. Write its chemical formula. 5
  (b) Give any three uses of this organic acid.
  (c) Name the products formed when. (Give equations)
   (i) Ethanol burns in air.
   (ii) Sodium ethanoate is heated with soda lime.

OR
  Write three different 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 products other than ethanonic acid and sodium ethanoate in each case.

 Ans. (a) Acetic acid, CH3COOH ½ + ½
  (b) (i)  It is used as a solvent in industry. 1
   (ii)  It is used for coagutation of rubber from latex. 1
   (iii) It is used in making esters. 1
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  (c) (i)  Ethanol burns in air to give carbon dioxide 
  C2H5OH + 3O2  æ→	 2CO2 +  3H2O  ½

  Ethanol  Oxygen  Carbon dioxide  Water

   (ii)  Methane and sodium carbonate is formed. ½
  CH3COONa + NaOH (CaO)  

heat  	 CH4 +  Na2CO3

  Sodium ethanoate  Soda-lime  Methane  Sodium carbonate
OR

  (i) 2 23 3 2CH COOH + 2Na CH COONa + H
Sodium Hydrogen

  ( )g

  (ii) CH COOH + NaOH CH COONa + H O
Sodium hydroxide Water

3 3 2 

  (iii) CH COOH + NaHCO CH COONa + H O
Sodium hydrogen

carbonate
Wat

3 3 3 2 
eer Carbon dioxide

 + CO2

 Q20. (a) Light enters from air to an ice cube, having refractive index 1.31. What is the speed of   
 light in the ice cube, given speed of light in vacuum is 3 × 108 m/s. 

  (b) How is optical density related to refractive index? Which medium has highest and lowest 
optical density, respectively and why? 5

 Ans. (a)  Refractive index of a medium is given as:

   ηm = 
Speed of light in vaccum
Speed of light in medium

 = 
c
v

 1

  Here, ηm = 1.31 = 
3 108× m/s

Speed of light in ice
 ⇒	Speed of light in ice = 

3 10
1 31

8× m/s
.  

            =  2.29 × 108 m/s 1
  (b) Optical density is directly proportional to the refractive index. Diamond has highest optical 

density, because of highest refractive index (2.42). Air has lowest optical density, because 
of lowest refractive index (1.0003).  3

 Q21. (a) Why does an aqueous solution of an acid conduct electricity? 
  (b) How does the concentration of hydronium ions (H3O+) change when a solution of an acid 

is diluted?
  (c) Which has higher pH value, a concentrated or dilute solution of hydrochloric acid?
  (d) What do you observe on adding dilute hydrochloric acid to
   (i) Sodium carbonate placed in test tube.
   (ii) Zinc metal in a test tube?  5

OR
  (a) Name the acid formed when
   (i) CO2 is dissolved in water
   (ii) SO2 is dissolved in water
   What names are given to the two separate sodium salts of the acid in case of SO2?
  (b) What is observed when dilute solution of ammonium hydroxide is added to a solution of 

FeSO4 in water: Write the chemical equation for the above reaction.
  (c) How is chloride of lime chemically different from calcium chloride?
 Ans. (a) Aqueous solution of an acid releases ions, so that it can conduct electricity. 1
  (b) When solution of an acid is diluted, concentration of hydronium ions (H3O+) decreases.  1
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  (c) Dilute solution of HCl will have higher pH than concentrated solution. 1

  (d) (i) Na2CO3 (s) + 2HCl(dil.)   2NaCl(aq) + CO2(g) + H2O(l)

    Effervescence of CO2 gas is seen. 1

   (ii) Zn(s) + 2HCl(dil.)   ZnCl2(aq) + H2(g)

    Odourless and colourless hydrogen gas is evolved with bubbles on the surface of zinc 
metal. 1

OR
  (a) (i) CO2  + H2O  H2CO3 1

                                                Carbonic acid

   (ii) SO2  + H2O  H2SO3 1

                                             (Sulphurous acid)

   Na salts with SO2

             Na2SO3 sodium sulphite ½

             NaHSO3 sodium hydrogen sulphite ½

  (b) (i) Green precipitate of Fe(OH)2 is observed ½

   (ii) FeSO4  + 2NH4OH   Fe(OH)2 + (NH4)2SO4 ½
            Ferrous  Ammonium  Ferrous  Ammonium

    sulphate  hydroxide  hydroxide  sulphate

        (green ppt.)

  (c)  CaOCl2 – Chloride of lime 

    CaCl2 – Calcium Chloride 

   Chloride of lime gradually loses its chlorine when kept exposed to air, as it reacts with CO2 

in air to form CaCO3  and Cl2. 1

SECTION – E
 Q22. A student performed an experiment using zinc granules and sodium carbonate with sodium 

hydroxide and hydrochloric acid, under different conditions as shown here:

  

NaOH
+

Na2CO3

(II)

dil.HCl

Zinc

(I)

dil. HCl
+

Na2CO3

(IV)

dil.NaOH

Zinc

(III)
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  In which of the given set up the gas is not evolved and why? 2

OR

  What is universal indicator? Give its use.

 Ans. The gas is not evolved in set up II , as no reaction occurs. 1 + 1

OR
  Universal indicator is a mixture of indicators.
  It is used to determine the approximate pH of various substances.

 Q23. In a voltmeter there are 20 divisions between the 0  mark and 0.5 V mark. Calculate the least 

count of voltmeter. 2

 Ans.  
0 50 0 00

20
. .−

 = 0.025 V 1 + 1

 Q24. In an experiment to determine the equivalent resistance of two resistors R1 and R2 in series 

which one of the following circuit diagram shows the correct way of connecting the voltmeter 

in the circuit? Why?

+ – (   )

V

(III)
+ –

+

–
A

R1 R2

(I)
+–

A

V

R1 R2

(   )

+ –

+ –

(II)
+ –

V

A

R1 R2

(   )

+ –

+ –

+ – (   )

A

(IV)
+ –

+

–
V

R1 R2

2
OR

  What will be the equivalent resistance of circuit consisting of 10 Ω and 15 Ω resistors connected 
in parallel across a 1.5 V battery. Calculate the current across each resistor.

 Ans. III; voltmeter is always connected in parallel and its positive terminal is connected to positive 
terminal of battery. 1 + 1

OR

  
P 1 2

1 1 1 1 1 3 2 5
R R R 10 15 30 30

+
= + = + = =

      ⇒ RP = 6 ohms.
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    \ I1 = 
1

V 1.5
0.15 A

R 10
= =  and a    I2 = 

2

V 1.5
0.10 A

R 15
= =

 Q25. How will you distinguish a concave lens from a convex lens, experimentally? 2
 Ans. If the given lens forms sharp real image of a distant object, it is convex lens. Otherwise, it is 

a concave lens.  2
 Q26. How will you show that ethanoic acid is acidic in nature? 2
 Ans. By litmus paper test: Take blue litmus paper and put two drops of ethanoic acid on it. The 

blue colour changes to red, indicating the acidic nature of ethanoic acid. 1 + 1
 Q27. On passing CO2 gas through freshly prepared limewater, why does it turn milky? 2

OR
  A student mixed solid Na2SO4 in solid BaCl2 powder. What change on mixing will take place? 

Justify your answer and explain how he can get the desired change. 2
 Ans. The freshly prepared limewater is Ca(OH)2 and when CO2 is passed through it, the compound 

formed is CaCO3 , which forms insoluble precipitate that is white in colour. 1 + 1
OR

  (i) No reaction will take place because in solid state, ions are not formed. 1
  (ii) In aqueous solution of BaCl2 and Na2SO4, white precipitate will be formed because both 

salts will ionise and therefore react in aqueous solution. 1
qq
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Sample paper – 7
Time: 3 Hours Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Name two unisexual flowers. 1
 Ans. Papaya and water melon ½ + ½
 Q2. Give the formula for rust 1
 Ans. Fe2O3 . 2H2O 1

SECTION – B
  Q3. What is electrolytic decomposition? Give two uses of electrolytic decomposition reaction. 2
 Ans. When electricity is passed through a molten compound which is ionic in nature, then the ions 

of the compound separate into its components, thereby decomposing the compound. 1
  It is used in separating hydrogen and oxygen gas from water. It is also used to separate gases 

or metals (elements) from their compound. 1
 Q4. What are ‘nastic’ and ‘curvature’ movements? Give one example of each. 2
 Ans. Nastic Movements — movement of a part of a plant, neither towards nor away from the 

stimulus, eg. leaves of touch me not plant bend or droop on touching. 1
  Curvature Movements — directional movement of a part of a fixed plant, e.g, shoot tip of a 

plant bend towards the light stimulus. Root tip bends towards the force of gravity. Movement 
of a part of a plant in response to stimulus, leading to bending/encircling/dropping.  1

 Q5. A compound which is prepared from gypsum has the property of hardening when mixed 
with proper quantity of water. Identify the compound. Write the chemical equation for its 
preparation. For what purpose is it used in hospitals? 2

OR
  What is the colour of FeSO4.7H2O crystals? How does this colour change upon heating? Give 

the balanced equation for the change.

 Ans. The compound is calcium sulphate hemihydrate, Plaster of Paris, CaSO4 .
1
2 H2O. 1
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  Preparation: CaSO4.2H2O 373 K
heat   CaSO4

. 1
2 H2O + 

3
2 H2O ½

  For supporting fractured bones. ½
OR

  FeSO4 . 7H2O is pale green in colour. It changes to dirty white colour on heating, due to loss of water of 
crystallisation.

  FeSO4 . 7H2O Heat   FeSO4    + 7H2O
   Pale green             Dirty white

SECTION – C
 Q6. Define power of a lens and write its S.I. unit. Name the type of lens which has a negative 

power. Calculate the power of a concave lens whose principal focus is at a distance of 50 cm 
from its optical centre. 3

 Ans. Power of a lens – Reciprocal of focal length (in meters) 1
  Unit – Dioptre ½
  Power of concave lens in negative ½
  Focal length,  f = – 50 cm

   Power, P = 
1

f ( )meters  = – 2.0 D 1

 Q7. Give reason for the following observations:
  (a) The element carbon forms a very large number of compounds.
  (b) Air holes of a gas burner have to be adjusted when the heated vessels get blackened by 

the flame.
  (c) Use of synthetic detergents causes pollution of water. 3

OR
  On dropping a small piece of sodium in a test tube containing carbon compounds 'X' with 

molecular formula C2H6O, a brisk effervescence is observed and a gas 'Y' is produced. On 
bringing a burning splinter at the mouth of test tube, the gas evolved burns with 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 of conc. H2SO4.

 Ans. (a) Carbon forms large number of compounds due to its property of catenation, i.e. self linking. 
Also carbon compounds form isomeric compounds, i.e. compounds with same molecular 
formula but different structural formula. 1

  (b) The vessels blacken due to the deposit of black carbon particles on it, which is caused 
due to incomplete combustion of fuel. Air holes are adjusted so that air enters through the 
holes and helps in complete combustion of the fuel. 1

  (c) Synthetic detergent is non-biodegradable, it remains in the water thereby causing water 
pollution. 1

OR
   ‘X’ is C2H5OH. 1
   2C2H5OH + 2Na → 2C2H5ONa + H2 
      ‘Y’
   H2 gas burns with pop sound.
   ‘Y’ is H2 gas. 1
   CH3CH2OH conc H SO

Heat
2 4   CH2 = CH2 + H2O 1

    Ethanol   Ethene
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 Q8. List in tabular from two distinguishing feature between acquired traits and inherited traits, 
with one example of each. 3

 Ans. Acquired Traits Inherited Traits
 (i) Acquired traits cannot pass on to its 

progeny/next generation.
 (i) Inherited traits can pass to the 

progeny.
½ + ½

 (ii) Cannot direct evolution.
 e.g. Loss of weight due to starvation. 

Loss of body part/fractured bones/
any other suitable example. (anyone)

 (ii) Can direct evolution.
 e.g. Skin colour, hair colour. or any 

other suitable example.

½ + ½

½ + ½

 Q9. (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 changes as we go from left to right across a period? 

Why? 3
 Ans. (a) The repetition of properties of elements after regular intervals. 1
  (b) Members of a group have same number of valence electrons/similar valence electronic 

configuration. 1
  (c) (i) Increases ½
   (ii) Because the effective nuclear charge acting on the valence electrons increases. ½
 Q10. A potential difference of 4 V drives a current of 3 A through a resistor. How much electrical 

energy will be converted into heat during 10 seconds? 3

 Ans.  R = V 4
1.33 ohms

I 3
= =  1

   H = I2 × R × t 1

   H = 3 × 3 × 4
10

3
×  = 120 J 1

 Q11. What is ‘phototropism’? How does it occur in plants? Describe an activity to demonstrate 
phototropism. 3

OR
  How does liver serves both as a digestive as well as an excretory organ? 
 Ans. The movement of plant or a part of plant in response to light is called phototropism. 1
  When a growing plant receives light from one direction, a hormone called auxin is synthesised  

at the shoot tip which helps the cells to grow longer.  Auxin diffuses to the shady side i.e. side 
opposite to the light. As a result, the cells grow longer on the side of the shoot which is away 
from light. Thus, the plant appears to bend towards light. 1

  Take a straight potted plant and put it in a place where light is coming from one direction. 
Plant bends towards the source of light. 1

OR
  Liver as digestive organ:
  It emulsifies the fat for their digestion and easy absorption. The bile juice secreted by liver 

makes the medium alkaline for the action of enzymes which are secreted by pancreas and 
small intestine. 1 ½

  Liver as an excretory organ: Liver converts the excess amino acid which is present in blood 
into other compounds which the body can use. The amino acid is produced from the food  
we eat.  1 ½
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 Q12. An old man cannot see objects closer than 1 m from the eyes clearly. Name the defect of vision 
he is suffering from. How can it be corrected? Draw ray diagrams for the (i) defect of vision 
and also (ii) for its correction. 3

 Ans. Defect — Hypermetropia/ long-sightedness/ far-sightedness ½
  Correction — Using spectacles with convex lens/ converging lens of suitable power. ½
  (i)

O
Near point

of normal eye

I

25 cm

Hypermetropic eye

1

  (ii)

O I

25 cm

d

O′

Correction for Hypermetropic eye

1

 Q13. (i) Name one hydrocarbon which undergoes substitution reaction. 
  (ii) Which solvent is present in cough syrup?
  (iii) Why do people become habitual of taking cough syrup? 3
 Ans. (i) Methane (CH4)    (ii) Ethanol
  (iii) It is because ethanol present in cough syrups causes addiction. 1 + 1 + 1
 Q14. (a) Define the term functional group. Identify the functional group present in 

   (i) H

O

C H (ii) H

H OH

H

C C O=

  (b) 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. 3

 Ans. (a) Functional groups are present in organic compounds, they replace hydrogen atom and 
define the chemical properties of the new compound formed. 1

   (i) Aldehyde   (ii) Carboxylic acid ½ + ½
  (b) On adding KMnO4 drop by drop in ethanol, oxidation reaction takes place and ethanoic 

acid is formed.  KMnO4 acts as oxidising agent. ½ + ½
 Q15. Give reason to justify the following:
  (a) The existence of decomposers is essential in a biosphere.
  (b) Flow of energy in a food chain is unidirectional. 3

OR
  What is meant by fossils? State in brief, two ways of estimating the age of fossils. 3
 Ans. (a) The existence of decomposers is essential in a biosphere because they break down complex 

organic substances into simple inorganic substances that can be absorbed by the plants.   ½
   Thus, decomposers
   • replenish the soil naturally. • helps in removing the biodegradable waste. ½ + ½
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  (b) In a food chain, the energy moves progressively through the various trophic levels. It 
is no longer available to the previous level (autotrophs) and the energy captured by the 
autotrophs does not go back to the solar input. Hence, the flow of energy is unidirectional.
 1 ½

OR
  The organisms or their body parts, which do not decompose, retain the impression to form 

fossil. 1
  When earth is dug, the fossils found closer to the surface are more recent. (Relative 

method) 1
  Another method of determining the age of fossil is by detecting the ratio of different isotopes 

of the same element in the fossil material. (carbon dating) 1
SECTION – D

 Q16. (a) 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.
  (b) 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 higher up in the reactivity series.
   Give one example of each type. 5
 Ans. (a) (i) Property Ionic Compounds Covalent Compounds

1. Strength of forces Strong Weak 1

2. Solubility Generally soluble 
in water

Generally insoluble in water/
Soluble in organic solvents

1

3. Electrical Conductivity Conduct electricity Do not conduct electricity 1

  (b) (i) By reduction of its oxide with a suitable reducing agent (C/CO/Al). 1
    e.g. Fe O CO Fe + CO     

2 3 23 2 3  
    (or any other suitable example in the form of an expression or equation)

   (ii) By electrolytic reduction of its fused or molten salt. 1
    e.g. 2NaCl Na + Cl

(Molten)

electric
current  2 2

    (or any other suitable example)
 Q17. (a) What is myopia? State the two causes of myopia and with the help of a labelled ray diagram 

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?  5

OR
  (a) Name the eye defects in following cases.
   (i) Power of right eye glass is +5.0
   (ii) Focal length of the eye lens is too high.
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   (iii) Shape of cornea is not spherical
   (iv) Power of accomodation of eye decreases
   (v) Retinal cells of eye are not able to respond to low light intensity.
   (vi) Cone cells are less in number
  (b) What is the principle for making Donald Duck cartoon film.
 Ans. (a) Myopia: A  defect of eye in which a person can see nearby objects clearly but cannot see 

the distant objects clearly. 1
   Two causes:
   (i) Elongation of the eye ball (ii) Decrease in the focal length of the eye lens.

O′ O

      
Myopic eye

O′ O

Correction for Myopic eye 1½ + 1½
  (b) The near point of human eye is 25 cm. If the object is placed close (i.e. at a distance less 

than 25 cm) to the eyes, the eye fails to adjust its focal length. 1
OR

         (a) The defects are as follows:
  (i) Hypermetropia (ii) Hypermetropia  (iii) Astigmatism
  (iv) Presbyopia (v) Night blindness  (vi) Colour blindness 3
  (b) The cartoon films earlier like Donald Duck were made by drawing many pictures of the 

cartoon character with slight variation in each picture. All these images were projected 
very fast like 24 images per second to get the moving image of the character. This is due 
to the property of human eye called persistence of vision. Our eye has the tendency to keep 

the image for 1
16

 th of a second and hence the several images overlap to get the moving 
film. 2

 Q18. The structural formula of five compounds are given below 5

   

H C H
H

HO

H

H
H C C C C H

H H H

H

H

H
H C C OH

OH
H C C H

H H

H
H C C C C H

H H H

H H H
‘A’ ‘B’ ‘C’ ‘D’ ‘E’

  (i) Which two compounds belong to the same homologous series? 
  (ii) Which compound belongs to the same homologous series as ethanol?
  (iii) Which compound on hydrogenation produces E?
  (iv) Which compound when dissolved in water turns blue litmus red?
  (v) What will be the compound formed by reaction of ‘B’ with ‘D’? Write the chemical 

reactions. 5
 Ans.  (i)  ‘A’ and ‘C’ (ii) ‘D’ 1 + 1
  (iii) ‘C’ on hydrogenation produce ‘E’ 1
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H

H
H C C C C H

H H H

H
 + H2 Ni

Heat   
H

H
H C C C C H

H H H

H H H
  (iv) ‘B’ turns blue litmus red 1

  (v) 
O

CH3 C OH  + CH3OH conc H SO2 4   CH3COOCH3 + H2O 1
     ‘B’ ‘D’ Methyl ethanoate

 Q19. (a) Draw a sectional view of the human heart and label on it:
   Aorta, Pulmonary arteries, Vena cava, Left ventricle.
  (b) Why is double circulation of blood necessary in human beings? 5

OR
  Define translocation with respect to transport in plants. Why is it essential for plants? Where 

in the plants are the following synthesised:
  (a) sugar (b) hormone
 Ans. (a) Aorta

Pulmonary arteries

Vena Cava
from lower body

Vena Cava
from upper body

Left ventricle

Sectional View: Human Heart

4 

  (b) To transport oxygen to each and every tissue and cell of the body, along with the circulation 
of blood. Maximum amount of oxygen is supplied to the cells and tissues as oxygenated 
blood does not mix with the deoxygenated blood. 1

OR
  Translocation is the transport of food from leaves to other parts of the plant and carried out 

by phloem.
  It is essential because every part of the plant needs food for producing energy for growth and 

maintenance of life.
  (a) Sugar is synthesised in the leaves of the plant by photosynthesis.
  (b) Hormones are synthesised at the tip of roots and stem of the plant.
 Q20. (a) Define menstruation. Why is menstrual cycle so called?
  (b) Differentiate between foetus & embryo. 5
 Ans. (a) The inner, thick lining of tissues in uterus break down and is removed along with its blood 

vessels. The lining is removed from the vagina in the form of bleeding, this is called 
menstruation. 1

   Menstruus/menstrual means monthly. As this process is cyclic in nature and occurs every 
month in a periodic fashion it is named so. The cycle involves formation of follicles, 
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preparation of uterine wall for implantation, ovulation, if the ovary is not fertilized then 
the breakdown of endometrium (inner lining of uterus) and flushing it out as bleeding. 2

         (b) Embryo Foetus

After fertilization of egg and sperm the 
initial development stage of zygote is called 
embryo.
No features of the offspring are developed.

After two months of pregnancy/
gestation the embryo develops to 
form foetus. The features of the 
offspring are seen. 2

 Q21. 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 convex lens of focal length 20 cm. The distance of the object from the lens is 15 cm. 
Find the nature, position and size of the image. 5

OR
  (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 signs (+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 magnification 
–1 of an object, placed at a distance of 20 cm from its optical centre. 5

 Ans. Yes, lens produce an image of a complete object. 1

B 2F1

A

O
F1

F2 B′

A′

2F2

10 cm

30 cm

1

   (Note: image must be formed between F2 and 2F2)

  h = 4 cm f = + 20 cm u = – 15 cm v = ? h¢ = ?

   
1
f  = 

1
v u
− 1

   
1
v

 = 
1
f u
+ 1

 = 
1

( ) ( )


20
1
15  = 

3 4
60
−

 = 
−1
60

   v = – 60 cm 1
  Nature of image – Virtual, erect 1

   h¢ = 
v
u

h×  = 



 60
15

4cm
cm

cm)(  = + 16 cm 1
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OR
  (a) and (b) A′

B′ B
–u

–v

f

O

A

F1

F2 1 + 1

   Relation: 1 1 1
f v u
    1

  (c) m = –1; u = – 20 cm; v = ? f  = ? 

   m = 
v
u

  v = + 20 cm 
   Thus object is at 2F
   i.e., 2f = 20 cm
    f = 10 cm = 0.1 m 1

   P = 
1 1

0 1
10

f
  

.
D  1

SECTION – E
 Q22. Two students set up their circuits for finding the equivalent resistance of two resistors connected 

in parallel in two different ways as shown. Which circuit is correct and label the types of circuit?

R2

R1

R1 R2

V

A
+

–

(I)

VA
+ +

+

–

–+ –

–

–+

(II) 2
OR

  A student has three voltmeters across three resistors R1, R2, R3 in the circuit. Given that R1 > 
R2 > R3.

  (i) What will be V1, V2, V3 in decreasing order for the same current I?
  (ii) What will be the voltage (potential difference) across series combination?
 Ans. Both the circuits are rightly connected. 1
  Circuit I is  parallel circuit and Circuit II is series circuit 1

OR
  (i) V1 > V2 > V3  R1 > R2 > R3 for the same current in a series circuit.
  (ii) V = V1 + V2 + V3
 Q23. On adding a few drops of universal indicator to three unknown colourless solutions P, Q and 

R, taken in three test tubes separately, as shown in the figure. A student observed the changes 



78 n  Science – X

in colour as green in (P), red in (Q) and violet in (R). Arrange the test tubes in the decreasing 
order of the pH of the solution. Name the neutral solution.

P
Green

Q
Red

R
Violet 2

 Ans. The decreasing order of pH of the solution taken is R > P > Q. 1
  The neutral solution is in test tube P. 1
 Q24. Study the following diagrams in which the path of a ray of light passing through a glass prism 

as traced by four students P, Q, R and S is shown. Name the correct diagram and label incident 
angle and refracted angle on it by drawing normal.

P Q R S 2
OR

  What are the steps for tracing the path of ray of light in a triangular prism?
 Ans. The correct diagram is Q. 1

  i = incident angle and  r = refracted angle

OR
  (i) Draw the artline of the prism.
  (ii) Draw the incident ray at 30° or 45° or 60°
  (iii) Draw normal on the refracting edge.
  (iv) Fix the pins 6 to 8 cm apart by observing their feet.
 Q25. Two resistors are connected in series and then in parallel. What effect will it have on the 

readings of voltmeter and ammeter? 2
 Ans. In series connection resistance is large so the ammeter reading will remain the same in both the 

resistors but have a lower value as compared to parallel connection and the voltmeter reading 
will decrease. But in parallel connection the voltmeter reading will remain the same across 
both resistors as the supplied voltage and the ammeter reading will be high as compared to 
series combination.
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 Q26. On opening the soda water bottle, the dissolved CO2 comes out, would the pH of solution 
increases or decreases as the gas comes out? Explain your answer in either way. 2

 Ans. Soda water bottle is carbonic acid with CO2 gas dissolved in it. Its pH is less than 7. When the 
bottle is opened the dissolved CO2 gas is released out and concentration of acid in it decreases. 
Hence, the pH increases. 1 + 1

 Q27. Sometimes the image formed by a convex lens, of an object placed at 2F1 is not of the same 
size and at location 2F2 on other side of the convex lens. What could be the possible reason(s) 
for such a situation? 2

OR
  If two faces of rectangular slab are not parallel, what will happen? 2
 Ans. The convex lens generally produces the image of the object placed at 2F1 of same size at 2F2 as 

that of the object. But this is true only for thin convex lenses with small apertures. For thick convex 
lens with larger aperture this is not true. 1 + 1

OR
  (i) The emergent ray will not be parallel to the incident ray.
  (ii) Angle of refraction on the two faces will not be equal.
  (iii) ∠i ≠ ∠e. (Any two) 1 + 1

qq
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Sample paper – 8
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Give the formula for iron (II) oxide and iron (III) oxide. 1
 Ans. FeO is iron (II) oxide. ½
  Fe2O3 is iron (III) oxide. ½
   Q2. What are enzymes? 1
 Ans. Enzymes are bio-catalysts which helps in increasing the rate of biochemical processes.

SECTION – B
  Q3. List four advantages of properly managed watershed management. 2
 Ans. Advantages of watershed management—
  (i) It mitigates drought and floods. ½
  (ii) It increases the life of dams and reservoirs. ½
  (iii) It increases the biomass production and thereby the income of the watershed community.  ½
  (iv) It helps in maintaining ecological balance by scientific conservation of soil and water. ½
  Q4. State two positions in which a concave mirror produces a magnified image of a given object. 

List two differenes between the two images. 2
 Ans. • When the object is placed in front of the mirror–
   (i) between its pole and focus. ½
   (ii) between the focus and centre of curvature. ½
  • In case (i), the image is virtual and erect. ½
  • In case (ii), the image is real and inverted. ½
  Q5. State two ways to prevent rusting of iron. 2

OR
  Why is iron galvanised with Zinc? Can it be galvanised with Copper?
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 Ans. Two ways to prevent rusting are:
  (i) Applying paint on iron articles to cut the contact of oxygen and moisture. 1
  (ii) By changing the physical nature of metal by making an alloy, e.g. steel (Fe + C) 1

OR
  Zinc is more reactive than iron. It protects iron from rusting.
  Copper can not be used for galvanisation of iron because copper is less reactive than iron, so 

cannot protect it from rusting.
SECTION – C

  Q6. The period 3 oxides are given below.
  [Na2O, MgO] [Al2O3] ..............  [SO2, Cl2O]  
            A     B C 
  State 2 characters of these oxides grouped as A, B & C 
 Ans. Oxide A :  Na2O, MgO : are basic in nature and ionic 
  Oxide B :  Al2O3, are both basic and acidic in nature
  Oxide C :  SO2, Cl2O, are acidic in nature and covalent
 Q7. List any four methods of contraceptions used by humans. How does their use have a direct 

effect on the health and prosperity of a family? 3
OR

  Name two human organs that perform dual function and explain their functions to justify their 
dual nature.

 Ans. Four methods: 2
  (i) Mechanical or barrier method — Male or female condoms.
  (ii) Use of hormonal preparations — Oral Pills/i-pill/Saheli.
  (iii) Use of loop or copper T or IUCD.
  (iv) Surgical method — tubectomy/vasectomy.
  Effect on health and prosperity: 1
  (i) Health of women is maintained.
  (ii) Parents can give more attention to their children and more resources can be made available 

to them.
OR

  Two human organs with dual nature are pancreas and gonads. 2
  Pancreas secretes insulin hormone and digestive enzymes like trypsin ( pancreatic enzyme)
  similarly human gonads like Testis and ovaries secretes the gametes like sperms and ovum 

respectively along with the sex hormones.
  Both these organs Pancreas & gonads (Testis and Ovary) perform two functions and hence 

has dual nature.
  Q8. An element ‘X’ has mass number 35 and the number of neutrons is 18. Write the atomic 

number and electronic configuration of ‘X’. Also write the group number, period number 
and valency of ‘X’. 3

 Ans. Atomic number of X = Mass number of X – No of neutrons = 35 – 18 = 17 1
  Therefore, Electronic configuration of X = 2, 8, 7 ½
  Group number = 17 ½
  Period no = 3 ½
  Valency = 8 – 7 = 1 ½



82 n  Science – X

  Q9. 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 diagram to show 
the recombination of the spectrum of white light. 3

 Ans. When a glass prism is used to obtain a spectrum of sunlight, a second identical prism in 
an inverted position with respect to the first position will allow all the colours of spectrum 
to recombine. Thus a beam of white light will emerge from the other side of the second 
prism. 1 ½

1 ½

 Q10. (a)  Food web is better than a food chain. 
  (b) Name the 5 trophic levels within a food chain. 3
 Ans. (a) A food chain represents a succession of organisms that eat other organism. It describes 

what occurs when an individual trying to eat other one to obtain the food. While food web 
represents the feeding relationship in an ecosystem and shows that in nature one organism 
is not eaten by only just one other predator, these may be 2 or more predators, Hence if 
any organism is removed from the food chain then the food web represents that it will not 
affect the other top members a lot, as they will survive due to alternate food chain. 2

  (b) 5 trophic levels are 
   (1) Producer   (2) Primary Consumer (3) Secondary Consumer
   (4) Tertiary consumers          (5) Decomposers. 1
 Q11. Explain the process of regeneration in Planaria. How is this process different from 

reproduction? 3
OR

  (i) Name the following: 2
   (a) Thread like non-reproductive structures present in Rhizopus.
   (b) ‘Blobs’ that develop at the tips of the non-reproductive threads in Rhizopus.
  (ii) Explain how these structures protect themselves and what is the function of the structures 

released from the ‘blobs’ in Rhizopus. 1
 Ans. When planaria is cut into many pieces, each piece grows into a complete organism. This 

regeneration process is carried out by specialised cell which proliferate, develop and 
differentiate into various cell types and tissues. Regeneration is not same as reproduction as 
most of the organisms would not normally depend on being cut up to be able to reproduce.

OR
  (i) (a) Hyphae (b) Spores 1
  (ii) In fungi rhizopus, some specialised hyphae give rise to globular structures known as sporangia, 

containing spores. The sporangia burst to release spores, which are light and disperse by air 
and land on various substances. If the substrate have suitable conditions for germination, 
each spore germinate to produce new individual. If the conditions are unfavourable, these 
spores are protected by thick walls until these meet with favourable substrate. 2
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 Q12. Group VII elements are called halogens.
  (a) Which is the most reactive element in this group. 
  (b) Explain what happens when aqueous bromine is added to sodium iodide solution. 3
 Ans. (a) Fluorine is the most reactive element in the group.
  (b) Aqueous Bromine reacts with sodium iodide to displace iodine to form sodium bromide.
   Br2 (aq) + 2 NaI(aq)  → 2NaBr(aq) + I2(aq)

       
H × × HX

××

××  
  (c) Sulphur; Non-Metal. 
 Q13. (a) Why is it necessary to conserve our environment?
  (b) State the importance of green and blue dustbins in the safe disposal of the household waste.
 Ans. (a) Two reasons for the conservation of the environment: 3
   (i) To save air, water and soil from pollution. (ii) To maintain ecological balance in nature. 1
  (b) Green dustbins are used for biodegradable waste. 1
   Blue dustbins are used for proper disposal of non-biodegradable waste, without wasting 

time and energy in segregating the biodegradable and non – biodegradable wastes. 1
 Q14. Explain how hormonal control is different from the nervous control. 3
 Ans. Hormonal control relates to and affects our growth, metabolism, brings specific chemical 

changes in our body. The hormonal action in our body is slow but long lasting and affects 
organs in our body. 

  Nervous control is very effective as it is rapid. It helps in the transmission of  signals through 
nerves and chemically the singal is transferred across synapse. It does not affect growth, 
metabolism and no changes in our body growth. 

 Q15. What is thermite reaction? Give its one use. 3
OR

  State three reasons for the following facts:
  (i) Sulphur is a non-metal. (ii) Magnesium is a metal.
   One of the reason must be supported with a chemical equation.
 Ans. A chemical reaction in which more reactive metal acts as a reducing agent and the reaction 

is highly exothermic, hence releases large amount of heat is called thermite reaction. The 
metal produced in such reactions is in the molten form, which is used to join railway tracks 
or cracked machine parts.

  e.g.  Fe2O3(s) + 2Al(s)  2Fe(l) + Al2O3(s) + heat
          (molten state)

OR
  (i) • Sulphur is a poor conductor of electricity.
   • Sulphur is brittle.
   •  It reacts with oxygen to from SO2 which forms acidic solution in water. 1
        S + O2 Æ SO2 ½
      SO2 + H2O Æ H2SO3
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  (ii) • Magnesium is a metal because it is a good conductor of electricity.
   • It is malleable and ductile. • It forms basic oxide with oxygen 1
   2Mg + O2 Burning   2MgO
   MgO + H2O Æ Mg(OH)2 ½
                       (Hot)                  (Base)

SECTION – D
Q16. Define evolution. How does it occur? Describe how fossils provide us evidences in support 

of evolution. 5
 Ans. Evolution: The gradual unfolding of organisms occurs from pre-existing organisms through 

change since the origin of life. It occurs because there is an inbuilt tendency of variation during 
reproduction due to errors in DNA copying and as a result of sexual reproduction.

  It is observed that although fossils appear different from the existing species, they may show 
certain features similar to the existing species. Thus providing linkages between pre-existing 
and existing forms and provide information about the extinct species which were different 
from the existing species.

 Q17. (a) Organisms undergo sexual or asexual reproduciton. In which type of organisms the heredity 
is supposed to be better, explain why.  5

  (b) Explain how new species are generated. 
OR

  (a)  What is meant by the power of a lens? What is its S.I. unit? Name the type of lens whose 
power is positive.

  (b)  The 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. 5

 Ans. (a) Heredity is the transmission of characters or traits from parents to offspring. In asexual 
reproduction two parents are not involved and hence the characters of one parent is 
transmitted to its offspring. But in sexual reproduction two parents with different traits 
pass on their characteristics through genes to their offspring. Hence several reproduction 
transmits the combination of traits and the offspring does not look like its parents 
completely whereas in asexual reproduction same traits are passed on and the heredity is 
well defined.

  (b) New species are generated when two organisms of different traits & genes reproduce fertile 
offspring.

   For eg. A population of beetle feeds on brushes in one area, there are other beetle who feed 
on other brushes nearby, these beetles have adapted and developed variety i.e., some may 
be blue, green or few red. When beetle migrate and enter into the population of different 
beetle they reproduce and genes of migrant beetle enter in  a new population.

   In other case, the two population may be isolated due to genetic drift and natural selection, 
the two population become different from each other. These two population may not be 
able to reproduce and hence two generations of beetles are generated.
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OR
  (a) Power of lens: It is the ability of a lens to converge or diverge light rays or it is the degree 

of convergence or divergence of light ray achieved by a lens (Reciprocal of focal length 
of the lens). 1

   S.I. unit is dioptre. Convex lens has positive power.  ½ + ½ 
  (b) v = + 40 cm; h′ = h
   The lens is convex / converging. ½
   Image is real, inverted and same sized. 
    object is at 2F ½
   2 f = 40 cm      f = 20 cm

   P = 
1
f

 = 
100

20 cm
 = 5 dioptre 1

  

 

1

 Q18. Students of Eco club wanted to survey and study the water in their local community. They 
selected samples of water from various points to investigate the quality of water the people 
drink and measures to purify and conserve water. The students had to find answer to the 
following questions, you need to help them in answering the same.  

  (a) How to find the nature of water? 
  (b) How to find the impurities in water.
  (c) What are the different ways to store water?
  (d) What are the measures/methods to purify water?
  (e) What are the ways to conserve water? 5
 Ans. The Eco club students can investigate with following information. 
  (a) To find the nature of water-test pH using pH paper or meter, do physical test like finding 

the boiling point of water as pure substances boil at fixed temperature.  1
  (b) To find the impurities in water following test can be performed: distillation of water boiling, 

filtration of water to test the presence of heavy metal, boiling and evaporation to test the 
dissolved impurities. 1

  (c) Water should be stored in closed containers not made up iron as it can rust, the same should 
be consumed after proper purification for drinking. The containers like tanks, drums should 
be cleaned before storing as many water borne diseases can affect the health of individuals.

 1
  (d) To purify water one can use household ways of treatment like adding chlorine tablets, 

filtration using clean muslin clothes, passing the water through filtration chambers of soil, 
sand, and coal. Boil the water to kill bacteria in water. The other methods are like use of 
candles made for purification of water, reverse osmosis or filtration chambers available 
in market. 1

  (e) Conservation of potable water is the need to sustain life. Do not allow the water to overflow 
tanks. avoid leakage pipes and taps, use minimum water for cleaning and washing purposes. 
Do not use full flush tanks. Reuse the water after filtration. Install rain water harvesting 
systems to catch rain water. 1
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  Q19. Trace the events that would take place in a flower from the time the pollen grains of the same 
species fall on the stigma upto the completion of the fertilization. 5

OR
  List four points of significance of reproductive health in society. Name any two areas related 

to reproductive health which have improved over the past 50 years.
 Ans. (i) The pollen grain sticks to the stigma and stays attached to it. 
  (ii) A small tube growth is seen in pollen as germ tube and grows as a pollen tube. 
  (iii) The nucleus of the pollen travels through the tube. 
  (iv) The nucleus divides mitotically into two male gamete.  
  (v) The pollen tube enters the ovule, passing through the micropyle.
  (vi) The male gametes enter into the embryo sac.
  (vii) One of the male gamete fuses with the egg nucleus to form a zygote and the other fuses 

with the secondary nucleus, these two fusions are termed as double fertilization.
OR

  Significance of reproductive health in society are:
  (i) Prevent STD (Sexually Transmitted Disease)
  (ii) Advantages of small family.
  (iii) Less mortality among new borns
  (iv) Reduces cases of maternal mortality
  Two areas of Improvement are:
  (i) Family planning.
  (ii) Decrease in STD cases.
  Q20. (a) What is baking soda and baking powder, chemically? What would happen if we add baking 

soda in making cakes instead of baking powder?
  (b) Write the chemical formula for washing soda. How may it be obtained from baking soda? 

Give an industrial use of washing soda other than washing clothes. 5
 Ans. (a) Baking soda is NaHCO3 (Sodium hydrogen carbonate).
   Baking powder is NaHCO3 + Tartaric acid. 1
   If we add baking soda in making cakes, then on heating it will produce sodium carbonate 

which will add bitter taste to the cake. To avoid this, tartaric acid is added to baking soda 
which produces sodium salt of acid and does not change the taste of cake.

   E.g. 2 3 2 2 2NaHCO Na CO H O + COheat
3

(bitter taste)
  

        
NaHCO    H CO H O + sodium salt of acid

(from acid)

heat
3 2 2   

 1
  (b) Washing soda  Na2CO3 . 10H2O (sodium carbonate decahydrate). 1
   Baking soda on heating produces sodium carbonate which is then recrystallised to form 

washing soda.
   E.g.                     2 3 2 2 2NaHCO Na CO CO + H Oheat

3  

    Na CO 10H O Na CO H O     
32 3 2 2 210     1

   It is used in manufacture of glass and paper. 1
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 Q21. (a) An electric bulb is rated as 50 W, 220 V; calculate the energy consumed by the bulb in 20 
minutes. Express your answer in commercial units of electric energy.

  (b) Distinguish between overloading and short circuiting in a domestic circuit.
  (c) Why is it essential to earth electrical appliances having metallic body? 5

OR
  (i) Cable of microwave oven has three wires inside which have insulation of different colours 

black, green, red. Mention the significance of each colour and potential difference between 
red and black.

  (ii) Design an activity with the help of two nails, very thin aluminium sheet, a 12V battery 
and a key to illustrate how fuse works. 5

 Ans. (a) P = 50 W t = 20 minutes V = 220 V E = ?
    E = P × t

     P = 50 W = 
50

1000
 kW = 0.05 kW

     t = 20 minutes = 
20
60

h = 
1
3

h    E = P × t = 0.05 × 
1
3

 = 0.016 kWh. 2

  (b) Overloading Short Circuiting
 (i) Large amount of current is 

drawn from a single point.
Two wires come in contact with each other (naked 
wires) like live wire and earth or neutral wire.

1

 (ii) Overloading leads to short-
circuiting.

Short circuiting is caused due to overloading. 1

  (c) Metallic bodies are good conductors of electricity, when we plug in these appliances, there 
is a tendency of flow of electric current through the appliance to a person who touch these 
appliances and can cause electrocution. To avoid this, metallic bodies are earthed. 1

OR
  (i) Black wire is neutral wire (–). It is of zero volt. ½
   Red wire is live wire (+) at 220 V ½
   Green wire is earth wire for safety. ½
   220 V is the potential difference between black and red wire. ½
  (ii)  Set the apparatus as shown in the diagram.
    Switch on the current by pressing the key.
    Now pass the electric current through the circuit for sometime. Observe what happens.
    Now increase the electric current and observe what happens. 1

      

1

  Observation: The current below which Al strip does not melt is safe. The current at which 
Al strip melts is high current which should be avoided. 1
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SECTION – E
 Q22. For the circuits shown in figures I and II, the ammeter readings would be:

  

+

–
A

+ –V

+ –

5 V

5 Ω 5 Ω

(I)

+

–
A

+ –V

+ –

5 V

(II)
OR

Out of the following four instruments which are the more reliable for measuring current and 
voltage respectively and why? (ObservatiOnal and reasOning skills)

  

Range 0.5 mA
Least count = 0.2 mA

I

A
0–3 V

LC = 0.1 mV
II

V A
0–3 A

LC = 0.1 mA
III         

V
0–10 mV

LC = 0.1 mV
IV

 Ans. Case I, I = 
V
R
= 5

5
 = 1 A 1

  Case II,  Circuit  is not complete hence, no current flows in circuit i.e. 0A in circuit II. 1
OR

  III and II are more reliable for measuring current and voltage respectively because they have 
bigger range and smaller least count.

 Q23. Select from the following the best set-up for tracing the path of a ray of light through a 
rectangular glass slab. Label the normal and the incident ray.

II III IVI 2

 Ans.
Incident ray

Normal

1 + 1

 Q24. Zinc granules were added to zinc sulphate, copper sulphate, aluminium sulphate and iron 
sulphate solutions as shown below. In which test tubes would you find the deposition of metals 
on zinc and why?
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(I)

ZnSO4 CuSO4

Zn Zn

(II) (III)

Al2(SO4)3

Zn

(IV)

FeSO4

Zn

2

OR
  A + BX → AX + B
  C + AY → CX + A
  Identify the most reactive and least reactive metals. Justify your answer
 Ans. In test tube II and IV. This is because copper and iron are both less reactive than zinc and can 

be displaced. 1 + 1
OR

  ‘C’ is most reactive, ‘B’ is least reactive.
  It is because ‘C’ can displace ‘A’ and ‘A’ can displace ‘B’.
 Q25. Name the process of asexual reproduction shown by yeast. What type of living being is yeast? 

What is its commercial importance? 2
 Ans. Yeast reproduces by the method of budding. Yeast is a unicellular fungus. ½ + ½
  Yeast form lots of buds in the sugar solution. These buds become young yeast cells 

which change sugar of the solution to produce ethyl alcohol by fermentation in the 
distillaries. 1

 Q26. Name the stain used for temporary mount of leaf peel. How will you remove extra stain? 2
 Ans. Safranine is used for stain.  Extra stain is removed by soaking with filter paper.
 Q27. Why is budding in yeast and binary fission in amoeba called asexual reproduction? Can 

multiple fission take place in amoeba? 2
OR

  While observing a slide of budding in yeast, a student follows the following steps:
  (i) Place the slide on the stage and fix it using a clip.
  (ii) Adjust the mirror and diaphragm
  (iii) Focus using low power
  (iv) Adjust to high power
  Is the sequence of steps correct? If not correct the sequence of steps. 2
 Ans. Budding and binary fission involve the single parent, therefore it is asexual mode of 

reproduction. 1
  Amoeba cannot undergo multiple fission. Plasmodium can undergo multiple fission. 1

OR
   Correct sequence is (ii) (i) (iii) and (iv)

qq



90

Sample paper – 9
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. What is the importance of DNA copying in reproduction? 1
 Ans. DNA copying during reproduction is important for the transfer of parental characters to the 

offsprings.
 Q2. Why covalent compounds have low melting and boiling points? 1
 Ans. The bond is formed by sharing of electrons, so intermolecular forces are weak and bond breaks 

easily.
SECTION – B

 Q3. How can you chemically remove the black coating of copper oxide? 2
 Ans. The black coating of copper oxide can be removed chemically by passing hydrogen gas over 

heated copper oxide. The hydrogen will remove the oxygen and leave copper metal and water 
vapours.

  Q4. Draw the following diagram in your answer book and show the formation of image of the 
object AB with the help of suitable rays. 2

  

C

F B

A

P
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 Ans.

C

F B

A

P

A

B

 Q5. Why is red colour selected for danger signal lights? 2
OR

  Is the position of a star as seen by us its true position? Justify your answer.
 Ans. Red colour light has maximum wavelength, it does not scatter due to atmosphere and reaches 

our eyes, travels fast and hence used for danger signals.
OR

  It is not its true position. It is because when star enters earth's atmosphere, its light undergoes 
atmospheric refraction continuously before it reaches the earth, the atmospheric refraction 
occurs in a medium of gradually changing refractive index. Since atmosphere bend light of a 
star towards the normal, so it will appear slightly higher than actual position.

SECTION – C
 Q6. Why are certain reagents like silver bromide stored in dark bottles in the labs? Give the required 

equation. 3

 Ans. Silver bromide when exposed to light undergoes photolytic decomposition. Hence to store 

them and keep them away from light, such chemicals are stored in dark bottles. 2

          2 2 2AgBr(s) Ag(s) Br (g)sunlight    1
 Q7. (a) Show the diagram of transfer of electrons between the atoms in the formation of MgO.
  (b) Name the solvent in which ionic compounds are generally soluble.
  (c) Why are aqueous solutions of ionic compounds able to conduct electricity? 3

OR
  What is meant by ‘rusting’? With labelled diagrams, describe an activity to find out the 

conditions under which iron rusts. 3
 Ans. (a) O O

2–
OMg2+Mg

2–
Mg2+ 1

  (b) Ionic compounds are soluble in water. 1
  (c) The aqueous solutions of ionic compounds consists of ions which can move freely and 

conduct electricity. 1
OR
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  Iron when exposed to moist air for a long time acquires a coating of a brown flaky substance 
rust and this process is called rusting/corrosion of iron. 1

Air

Water

Rusty 
iron nails 

Air

Boiled distilled water
(boiled to remove any
dissolved air)

Layer of oil
(prevents the dissolving
of air in the water)

Nails

Dry air

Anhydrous calcium
chloride (drying agent)

Nails

  Activity description: 
  • Take three test tubes and place clean iron nails in each of them.
  • Label these test tubes A, B and C. Pour some water in test tube A and cork it.
  • Pour boiled distilled water in test tube B. Add about 1 mL of oil and cork it. The oil will 

float on water and prevent the air from dissolving in water.
  • Put some anhydrous calcium chloride in test tube C and cork it. Anhydrous calcium 

chloride will absorb the moisture, if any, from the air. Leave these test tubes for few days 
and then observe. It is observed that iron nails in test tube A rust, whereas those in B and 
C do not.

  Observation: Moist air is required for rusting of iorn. 2
 Q8. The compound C3H6 can react with bromine. Write an equation for this reaction and name 

the product formed. State a visible change which accompanies the reaction. 3

Ans.  
H

H3C C CH2  + Br2 
H

H3C C

Br Br

CH2

1-2 Dibromopropane

  2

  The brown color of bromine is decolourised. 1

  Q9. (a) What is Presbyopia? State the cause of Presbyopia. How is Presbyopia corrected?
  (b) What is meant by power of accommodation of eye? 3
 Ans. (a) The eye defect in which people were unable to see the nearby as well as distant objects 

comfortably without corrective eye glasses is presbyopia. 1
   It arises due to gradual weakening of the ciliary muscles and diminishing flexibility of the 

eye lenses. ½
   Presbyopia can be corrected by using a bi-focal lens consisting of both concave and convex 

lenses. ½
  (b) The ability of the eye lens to adjust its focal length is called power of accommodation of 

eye. 1
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 Q10. (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) Size of their atoms.
   (ii) Their metallic character.
   (iii) Their valencies in forming oxides.
   (iv) Molecular formulae of their chlorides. 3
 Ans. (a)  The vertical column in the Periodic Table are called ‘groups’, the horizontal rows in the 

table are called periods. ½ + ½
  (b) (i) ‘M’ and ‘N’ belong to the same period but group I and II respectively. N is smaller 

than M as the atomic size decreases on moving from left to right across the Periodic 
Table. ½

   (ii) M is more metallic than ‘N’ because metallic character decreases from left to right as 
tendency to lose electrons decreases due to decrease in atomic size. ½

   (iii) The valencies of M and N are 1 and 2 respectively, valency across the period first 
increases then decreases. ½

   (iv) MCl and NCl2 ½
 Q11. Explain Dobereiner’s triads and Mendeleev’s gaps in making of periodic table. 

OR
  The following oxides were dissolved in water separately state whether the resulting liquid is 

acid, base or neutral.
  MgO, SiO2, P4O10 3
 Ans. Dobereiner’s triads: Arrangements of elements in a group of 3, in increasing order of their 

atomic masses, the middle element of a group has the atomic mass and properties with an 
average of the other two elements 

  Eg. Li Na K

   7 23 39   7 39
2
+  = 23 1½

  Mendeleev’s gaps : Mendeleev arranged the elements in the increasing order of their atomic 
masses. He left gaps for the elements which were not discovered. He predicted the properties 
of undiscovered elements and helped in discovering these elements. 1½

OR
  The oxides when dissolved in water forms hydroxides and the nature of each would be as 

follows:
      (i)   MgO + H2O æ→	Mg(OH)2 

      Alkaline/Basic
   (ii)   SiO2 will not react with water
      (amphoteric oxide)
  (iii)  P4O10(s) + 6H2O (l) æ→		4H3PO4(aq)
                          acidic
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 Q12. What are sexually transmitted diseases? Name four such diseases. Which one of them can 
damage the immune system of human body completely? 3

 Ans. The diseases that spread due to sexual contact from an infected person to a healthy person are 
called sexually transmitted diseases. ½

  Four STDs:
  (i) Gonorrhoea   (ii) Syphilis ½ + ½
  (iii) Warts   (iv) AIDS ½ + ½
  AIDS: Acquired Immuno Deficiency Syndrome damages the immune system completely.   ½
 Q13. (i) Write the number of immature eggs present in the ovaries of newly born baby girl. Mention 

what happens to these immature eggs when the girl attains maturity.
  (ii) What are disadvantages of foeticide of girl? 3
 Ans. (i) Ovaries contain thousands of immature eggs at the time of birth. Some of these eggs start 

maturing when girls attain puberty. One egg is produced every month by one of the ovaries.
 2

  (ii) It will further imbalance the sex ratio i.e. girls are fewer in number than boys. 1
 Q14. Give reason to justify the following:
  (a) The existence of decomposers is essential in a biosphere.
  (b) Flow of energy in a food chain is unidirectional. 3
 Ans. (a) The existence of decomposers is essential in a biosphere because they breakdown the 

complex organic substances into simple inorganic substances that can be absorbed by the 
plants. Thus, decomposers

   • replenish the soil naturally.
   • helps in removing the biodegradable waste. 1½
  (b) In a food chain, the energy moves progressively through various trophic levels. It 

is no longer available to the previous level (autotrophs) and  the energy captured 
by the autotrophs does not go back to the solar input. Hence, the flow of energy is 
unidirectional. 1½

 Q15. Two resistors with resistance 5 W and 10 W respectively are to be connected to a battery of 
emf 6 V so as to obtain:

   Case I. Minimum current flowing
   Case II. Maximum current flowing
  (a) How will you connect the resistors in each case?
  (b) Calculate the strength of total current in the circuit in the two cases. 3

OR

  A hot plate of an electric oven connected to a 220 V line has two resistance coils A and B, 
each of 24 W resistance, which may be used separately, in series, or in parallel. What are the 
currents in these cases? 3

 Ans. (a) (i) To get minimum current — Resistors will be connected in series. ½
   (ii) To get maximum current, resistors should be connected in parallel. ½
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  (b) Strength of current in series connection,
    R = R1 + R2 = 5 + 10 = 15 W ½

    V = 6 V   I = 
V
R

= 6
15  = 0.4 A. ½

   Strength of current in parallel connection,

    
1

RP
 = 

1 1

1 2R R
+

     = 
1
5

1
10

2 1
10

3
10

   

    Rp = 
10
3

 V = 6 V ½

    I = 
V
R

= =6
10 3

18
10

 = 1.8 A ½

OR
	 •	when each resistor coil is used separately,

  I = V 220
R 24

=  = 9.16 A

  when used separately in each resistor.
  In series, Rs = R1 + R2 = 24 + 24 = 48 Ω

  I = =
V 220
R 48

= 4.58 Ω

  In parallel, 

  = + = + =
p 1 2

1 1 1 1 1 2
R R R 24 24 24

  Rp = 12 Ω

  I = V 220
R 12

= = 18.3 A

SECTION – D
  Q16. (a) Write the names of the functional groups in:

   (i)
R
R

C O (ii)
R
H

C O

  (b) Describe a chemical test to distinguish between ethanol and ethanoic acid.
  (c) Write a chemical equation to represent what happens when hydrogen gas is passed through 

an unsaturated hydrocarbons in the presence of nickel as a catalyst. 5
 Ans. (a) (i) Ketone   (ii) Aldehyde 1 + 1
  (b) On adding Na2CO3 / NaHCO3, the test tube containing ethanoic acid produces brisk 

effervescence of CO2 gas. Alcohol will not show any reaction. 1
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CH3COOH + NaHCO3  CH3COONa + CO2 + H2O
C2H5OH + NaHCO3  No reaction

1

  (c) H2C == CH2 + H2 Ni
Catalyst   H3C — CH3 1

       Ethene            Ethane
   (Unsaturated          (Saturated 
   hydrocarbon)           Hydrocarbon)

 Q17. (a) Why could no fixed position be given to hydrogen in Mendeleev’s Periodic Table.
  (b) State any three limitations of Mendeleev’s classification.
  (c) How does electronic configuration of atoms change along a period with increase in atomic 

number? 5
OR

  Name the element which has
  (a) the electronic configuration 2, 8, 1
  (b) a total of two shells, with 4 electrons in the valence shell.
  (c) total of three shells, with 3 electrons in valence shell.
  (d) One shell which is completely filled with electrons.
  (e) twice as many electrons in the second shell as in the first shell.

 Ans. (a) Hydrogen had no fixed position in Mendeleev’s Periodic table because it resembles 
alkali metals by forming positive ions and also resembles halogens by forming diatomic 
molecules. 1

  (b) Three limitations are:
   (i) Position of hydrogen was not justified.
   (ii) Increasing order of atomic mass could not be maintained.
   (iii) Isotopes were not given separate place as they have different atomic mass. 3
  (c) In a period, the valence electrons goes on increasing from left to right, while the number 

of shells is same. 1
OR

  (a) Sodium (2, 8, 1)   (b) Carbon (2, 4)
  (c) Aluminium (2, 8, 3)   (d) Helium (2)
  (e) Carbon (2, 4)
 Q18. (a) Describe how an e.m.f. can be induced in a wire. 
  (b) How can the value of an e.m.f be changed? 
  (c) What is the principle of electric generator? 5
 Ans. (a) When  the wire is moved through a magnetic field or the magnetic is moved cutting the 

field lines and /or  the magnetic field produced around the wire changes its strength due 
to change in magnet.

   then the  e.m.f produced by such a method is said to be an induced e.m.f.



	 Sample paper – 9   n  97

  (b)  The value of the e.m.f. depends on the following
   (i) The faster the movement of wire through the magnetic field larger is the e.m.f.
   (ii) Higher the magnetic field strength larger is the e.m.f. produced.
   (iii) Increasing the number of coils in wire the e.m.f. can be increased.
  (c) Electric generator is based on principle of electromagnetic induction. The mechanical 

energy is used to rotate a conductor in a magnetic field to produce electricity.
 Q19. (a) Draw a diagram of human respiratory system and label on it: alveolar sac, bronchioles, 

larynx and trachea.
  (b) How are lungs designed in human beings to maximise the area of exchange of 

gases? 5
OR

  (a) Explain how root hair is helpful in absorption of water?
  (b) How is it similar to alveoli?
  (c) How does root hair cell maintain osmolarity?
 Ans. (a)

Human Respiratory System 

Alveoli

Alveolar sac

Trachea
Larynx

Respiratory
bronchioles

Bronchioles

3
  (b) Lungs have bronchioles (small tubes) coming from the bronchi. The bronchioles at the 

terminals form a balloon like structure called alveoli, which increases the surface area for 
exchange of gases and is richly supplied with blood capillaries. 2

OR
  (a) Root hair helps in increasing the surface area for the absorption of water. They have large 

number of mitochondria in the cells which provides more energy for active transport of 
water. 2 

  (b) Both have large surface area. 1
  (c) When the concentration of salt in soil is lower than concentration of salt in root hair  

cells then water goes from soil into the root hair cells by osmosis (hypertonic solution). 2
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 Q20. Draw a labelled schematic diagram of a bio-gas plant. What use is made of the slurry left 
behind in the plant. 5

 Ans. Slurry
Gas outlet

Manure

Soil Soil

Outlet

Gas tank

Digester
Bio-gas Plant

4

   The spent slurry is used as manure. 1
 Q21. The path of red light beam passing through a rectangular block of transparent plastic is traced. 

The angle of incidence is 50° and the angle of refraction is 30°.  
  (i) What is the refractive index of the plastic block? 
  (ii) What is the single colour red light beam called? 
  (iii) Which light will have higher refractive index in the block red or violet light? Give reason.
 5

OR
  (i) Define absolute refractive index.
  (ii)  The path of a light ray from three different media A, B and C for a given angle of incidence 

is shown below. Study the diagrams and answer the following questions.

  

60°

50°
Medium A

Air 60°

45°
Medium B

Air 60°

40°
Medium C

Air

  (a) Which of the three media A, B or C has maximum optical density?

  (b) Through which of three media, will speed of light be maximum?

  (c) Will the light traveling from A to B bend towards or away from normal?

  (d) Will the refractive index ‘B’ relative to ‘C’ be more than unity or less than unity.

 Ans. (i) The refractive index of plastic block = n

   n = 
sin
sin
i
r    

sin
sin

.
.

.50
30

0 766
0 5

1 532

   2

  (ii) Monochromatic light as it is of one wavelength. 1
  (iii) When red light passes through the block it bends the least where as the violet light bends 

the most. So, the refractive index of red light is smaller than the violet light. 1
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   As refractive index depends on wavelength of light, the shorter the wavelength more 1  
   it refracts. Violet light has shorter wavelength and hence it has larger refractive index. 1

OR
  (i) The absolute refractive index is defined as the ratio of the speed of light in air to the speed 

of light in  the medium.
     (ii) (a)  Medium ‘C’ has maximum optical density because angle of refraction is smallest due to 

minimum speed.
  (b)  The speed of light will be maximum in ‘A’ because its optical density and refractive index 

is minimum.
  (c)  When light travels from A to B, light will bend towards the normal because it is moving 

from rarer to denser medium.
  (d) Refractive index of ‘B’ w.r.t. ‘C’

                   = 
Speed of light in C
Speed of light in B

  It will be less than 1 because speed of light in ‘C’ will be less than ‘B’.

SECTION – E
 Q22. The given graph is plotted for V – I, to verify Ohm’s law. Calculate the resistance using graph 

and give the relationship between I, V and R. 

1

2

3

0.5 1 1.5

V  (Volt)

I  (Ampere) 2
OR

  What should be done if there is + ve zero error and –ve zero error in the given instrument?

 Ans.  R = 
V
I

 = 
1

0 5.
    = 2 W
  The resistance is 2 Ohm. 1
  The relationship between I, V and R is:
     V = IR 1

OR
  +ve zero error should be subtracted and –ve zero error should be added to get the accurate 

readings.
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 Q23. Four students were assigned separately the experiment of interaction of an iron nail with a 
solution of copper sulphate. Each group recorded the observations as given below in the table. 
Which group of students recorded the observations correctly and why?

(a)

CuSO4
soln.

CuSO4
soln

CuSO4
soln.

CuSO4
soln.

Fe Fe

(b) (c)

Fe

(d)

Fe

2

Group of Students Initial colour of soln. Final colour of soln. Change in iron nail

(a) Blue Colourless Grey coat

(b) Green Green Brown coat

(c) Blue Blue Brown coat

(d) Blue Light green Brown coat

 Ans. Students of Group (d) recorded the correct observation because iron displaces copper from 
its blue solution to form iron sulphate which is green in colour and displaced copper metal is 
deposited on iron.

 Q24. A potted plant was kept in dark room for 3 days and then 4 leaves were covered with different 
coloured papers as shown below. Identify the leaf/leaves which showed no starch in it stating 
reason.

Red Green BlackBlue

2
OR

  In an experiment to prepare temporary mount of leaf peel, staining of leaf peel is done before 
putting a drop of glycerine. Explain why?

 Ans. The leaf covered with any of the above strips will not contain starch in its covered area as no 
light reaches that part of leaf for photosynthesis.

OR
  It is done so as to keep cells moist. Glycerine absorbs water from atmosphere and does not 

allow cells to become dry.
 Q25. Name two salts each of calcium and magnesium which make the water hard. 2
 Ans. These salts are:
  Calcium chloride — CaCl2 ½
  Magnesium chloride — MgCl2 ½
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  Calcium sulphate — CaSO4 ½
  Magnesium sulphate — MgSO4 ½
 Q26. Will you get the same result while testing the effect of light on photosynthesis if you perform 

the experiment without de-starching the plant? Give reason. 2
 Ans. The variable we are testing here is light that affects photosynthesis and the product formed is 

starch. If starch is already present in the plant, the experiment will not give fair test.
 Q27. Which out of the two spherical mirrors — concave and convex, has positive focal length? 

Which of the two will form real and inverted image at its focal point, which can be taken on 
the screen? 2

OR
  A student performs an experiment to find the focal length of a concave mirror. He obtains a 

sharp image of a distant tree when the distance between concave mirror holder and the screen 
is 26.8 cm. What is the focal length of concave mirror. Why should we take distant object? 2

 Ans. Convex mirror has positive focal length. Concave mirror forms a highly diminished, real and 
inverted image of the object at focal point, which can be taken on the screen.

OR
  Its focal length will be 26.8 cm. 1
  Sharp image will be formed in case of distant object at the focus because parallel rays from 

the distant object meet at the focus. 1
qq
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Sample paper – 10
Time: 3 Hours Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. The first trophic level in food chain is always a greenplant. Why? 1
 Ans. Green plants are producers as they convert the simple inorganic materials  (CO2, H2O) into 

complex organic substances (glucose, starch, sugar) in the presence of sunlight and chlorophyll 
pigment.

 Q2. Give Arrhenius definition for acid and base. 1
 Ans. Acids: Substances which release H+ ions when dissolved in water are acids. ½
  Bases: Substances which release OH– ions when dissolved in water are bases.  ½ 

SECTION – B
  Q3. Where should an object be placed from a converging lens of focal length 15 cm, so as to obtain 

the image of same size and real. 2
 Ans. The object should be placed at 2f , 30 cm away from the lens.  1 + 1
 Q4. The magnification produced by a spherical mirror is –2. List four information you obtain from 

this statement about the mirror and image. 2
 Ans. The image is inverted, magnified and real. The mirror is concave mirror.
 Q5. What are olfactory receptors? 2

OR
  Write the two differences between the response of plants and response of animals to stimuli.
 Ans. The receptors present in nose which helps in detecting smell are called olfactory receptors.

OR
Plants Animals

No specific or specialised tissue is present 
for conduction of information.

Specialised tissue is present for conduction 
of information.

1

They change their shape by changing the 
amount of water present in them.

Specialised proteins in muscle cells change 
the shape.

1
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SECTION – C
 Q6. How is substitution reaction different from addition reaction?
 Ans. Substitution reaction occurs in saturated hydrocarbons like alkane; in this reaction hydrogen 

is removed and substituted with other element like chlorine, florine, etc. 1
        CH4 + Cl2 

U.V
light  CH3Cl + HCl ½

  Addition reaction occurs in unsaturated hydrocarbons like alkene, alkyne, in this reaction a 
double bond is broken and the atoms gets attached across double bond. 1 

  eg.   H2C = CH2 + H2 
Ni

Catalyst    H3C – CH3
                  Ethene                      Ethene

    H2C = CH2 + Br2  æ→		
  H2C–CH2

Br Br
1-2, Dibromoethane                    Ethene         ½

 Q7. (i)  Write the name given to the bases that are highly soluble in water. Give an example. 
  (ii) How is tooth decay related to pH? How can it be protected? 
  (iii) Why does bee sting cause pain and irritation? Rubbing baking soda on the sting area gives 

relief. How? 
OR

   You are given a strong and weak acid give 3 different methods you will use to distinguish 
between them.

 Ans. (i) Alkali, e.g. NaOH (Sodium hydroxide). 
  (ii) Lesser the pH, more will be tooth decay. It can be prevented by brushing the teeth,  after 

every meal.  
  (iii)  Bee sting contains methanoic acid, which causes pain and irritation. Baking soda neutralises 

methanoic acid and gives relief.
OR

  To identify the acid as strong/weak the following 3 methods can be used:
  (i) pH using pH probe, pH meter or pH paper the strength of acid can be determined.
   The strong acid will have low pH. 1
  (ii) Electrical conductivity: On using the conductivity meter or probe the strength of acid can 

be obtained. Strong acids will have higher value of electrical conductivity as they will 
dissociate more ions. 1

  (iii) Reaction rate on of acids with given metals like zinc or magnesium (same amount). The 
stronger acid will react faster than the weaker acid. 1

 Q8. How is electricity produced from geothermal energy of earth. State its advantages and 
disadvantages? 3

 Ans. Molten rocks formed in the deeper hot region of earth’s crust are pushed upward and trapped 
in a region called hot spots. When underground water comes in contact with these hot spots, 
steam is generated. The steam trapped in rocks is routed through a pipe to a turbine and used 
to generate electricity. 

  Advantages:   No CO2 emission, no pollution.
    Cheap electricity, no dependency on fossil fuels, alternative 

renewable    source of electricity. 1 
  Disadvantages:   Not available everywhere
    Installation cost is high.
    Drilling the earth may cause pollution. 1
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 Q9. Human body exchange gases, oxygen from air reaches the cells of our body. Trace the pathway  
that oxygen takes from the air. 3

 Ans. Oxygen from air →	nostrils →	trachea -	alveoli in lungs →	blood in blood vessels →	heart as 
purified oxygenated blood →	Aorta →	arteries →	capillaries →	to target cells →	mitochondria 
in the cell for cellular respiration.

 Q10. (a) Define excretion and osmoregulation
  (b) Why is the removal of nitrogenous waste an important issue in mammals. 3
Ans.  (a) Excretion: It is the removal of waste products obtained by metabolism from the body.
   Osmoregulation: It is the maintenance of a proper balance of water and dissolved substance 

in the organism. 1 + 1
  (b) Animals eat proteins which are broken down into amino acids, which is further converted 

into ammonia, it is extremely toxic if accumulated in body. Urea is obtained from this 
ammonia. The kidney helps in removal of urea as urine. 1

 Q11. Define the term ‘halogen’. State two physical and chemical properties of halogen. 3
OR

  An element ‘X’ belongs to 3rd period and group 16 of the modern periodic table.
  (a) Determine the number of valence electrons and valency of ‘X’.
  (b) Write the molecular formula of the compound, when ‘X’ reacts with hydrogen and also 

write its electron dot structure.
  (c) Name the element ‘X’ and state whether it is metallic or non-metallic. 3
 Ans. Halo means colour, hence halogens means the colour producing elements. They exist  as 

diatomic molecules, X2 and positioned in the group 17 of the modern periodic table. 1

Physical Properties Chemical Properties
 i. They are coloured They are reactive and the reactivity decreases 

down the group.
1

 ii. Gradual change in nature
      F2 and Cl2 – gases
      Br2 – liquid
      I2 – solid

They form ionic compounds with metals and 
covalent compound with non-metals. 1

  OR
  (a) The element is S(16)—2, 8, 6, Valence electrons—6, Valency—2. 1

  (b) H  :  S   :  H

:
: , H2S   (c) Sulphur, non-metallic. 1 + 1

 Q12. 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 

configuration.
  (ii) Select two elements that belong to the same group. Give reason for your answer.
  (iii) Select two elements that belong to the same period. Which one of the two has bigger 

atomic size? 3
 Ans. (i) K-19, electronic configuration is: 2, 8, 8, 1. 1
  (ii) Be and Ca belong to same group. Both the elements have 2 electrons in the outermost 

shell (valence electrons). Be: 2, 2 and Ca: 2, 8, 8, 2 1
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  (iii) Be –2, 2 and F-2, 7 belong to same period, as both the elements have two shells. Size of 
Be is bigger than F. 1

   Also, K-2,8,8,1 and Ca-2,8,8,2 belong to same period as both the elements have four shells. 
Size of K is bigger than F.

 Q13. List three factors that provide evidences in favour of evolution in organisms and state the role 
of each, in brief.

 Ans. (i)  Homologous organs: They help to identify that the organism have evolved from the 
common ancestor. If the traits of two organisms are common, then they are closely related, 
e.g. forelimbs of human and bird. 1

  (ii) Analogous organs: Those organisms have organs with different structures but same 
functions are closely related. They do not have common ancestor. 1

  (iii) Fossils: The remains of organisms which died and got buried in the earth give idea about 
their evolution. Dinosaurs and birds both have feathers but birds can fly while dinosaurs 
could not, still they have a common ancestor. We can say that birds have evolved from 
reptiles. 1

 Q14. 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 distance of the object from the lens is 10 cm. 3

 Ans. Concave lens:  ho = 6 cm 
  f = – 5 cm u = –10 cm
  Find: hi = ?, v = ? and nature of image

  Lens formula: 
1
f

 = 
1 1
v u
−

   
1
v

 = 
1 1
f u
+

    = 
1
5

1
10




  = 
( ) ( )  2 1

10
 = −

3
10

 

   v = −
10
3

  cm  1

  Negative sign signifies that image formed is on same side as that of object.

   m = 
h
h
i

o
 = 
v
u

   hi = 
v
u

ho×

    = 
10
30

6×  = 2 cm 1

  Nature of image — virtual, erect and diminished. 1
 Q15. Mention the type of mirrors used as (i) rear view, (ii) shaving mirrors. List two reasons to 

justify your answer in each case. 3
OR

  State the meaning of linear magnification. How is it related to object distance and image 
distance in spherical mirrors? When is magnification positive or negative? 3
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 Ans. (i) Rear view mirror: Convex mirror is used in vehicles to see the traffic behind.
   Reasons: The image is virtual, erect and diminished so that the traffic behind is 

seen clearly. 1½
  (ii) Shaving mirror: Concave mirror
   Reasons: The image formed is real and highly magnified, so the object can be seen clearly. 

For shaving, the hair should be seen clearly to be removed. 1½
OR

  Linear magnification is the ratio of height of image to the height of object. 1

  m = h
h

i

o
 where hi is height of the image and ho is height of the object. 

  m = h
h

i

o
 = − v

u
, where ‘v’ is the distance at which image is formed, ‘u’ is distance of object 

from the pole of the mirror. 1
  If magnification is +ve, image will be virtual and erect.
  If magnification is –ve, image will be real and inverted. 1

SECTION – D
 Q16. (a) How is the word ‘Ambulance’ written on the vehicles carrying patients in emergency to 

hospital? Explain why it is written in this way.
   (b) With the help of diagram explain the law of reflection.
  (c) A person is standing 4cm away from the plane mirror then show with ray diagram how 

and where this image will be formed. 3 
 Ans. (a) The word AMBULANCE is written as AMBULANCE
   The word is written as the mirror image on the vehicle so that the drivers/traffic on the road 

can read it correctly in their rear view mirror and make way for the vehicle in emergency. 1

  

(b)

  
   If the normal N is drawn perpendicular to the mirror surface, then the angle 

between incident ray and normal is ∠	 i incident angle and ∠r  reflected 
angle is also measured relative to the normal. Then according to the law of  
reflection, ∠	i = ∠r  

   angle of incidence = angles of reflection. 2
  (c) The image of a person standing 4cm away from the plane mirror.

i = incident angle
r = reflected angle
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   The person is standing infront of mirror (4cm) then the image appears to be behind the 
mirror 4 cm away from it. The image is virtual, same size of the object, left-right inverted  
i.e., laterally inverted. 1

 Q17. (a) Define 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 compound. 5

OR
  Give reasons for the following:
  (a) Explain the term functional group.
  (b) List three characteristics of homologous series.
  (c) Write an equation of the reaction between ethanol and  ethanoic acid, name the organic 

product obtained and draw its structure. Identify the type of reaction. State the role of 
sulphuric acid in this reaction.

 Ans. (a) Isomers are the compound with same molecular formula but different structural formula.   1
  (b) Isomers of C3H6O:  CH3CH2CHO — Propanal 1
     CH3COCH3 — Propanone or acetone 1

  (c)

Propanal O

H H H

CCH C

H H

C C CH

H

H

O× ×
×

×
× ×× ××

H
×

H
×

H
×

1

Propanone H

H O H

CCH C

HH

C CH

H

H

C

O

H× ×
×

× × ×× ×
×

×

H
×

H

×
1

OR
  (a) Functional group: An atom or group of atom that defines the propreties of organic compound
           (b)  (i)  The successive member in the series differ by –CH2 group. ½
  (ii) The difference in the mass of two adjacent members is of 14 a.m.u. 3 × ½
  (iii) The members show gradual trend in the physical properties as the carbon chain goes 

on increasing.
  (c)      C2H5OH + CH3COOH H SO2 4  CH3COOC2H5  +  H2O 1
                  ethanol       ethanoic acid                                ethyl ethanoate      water 
   This reaction is called Esterification.
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   The compound obtained is an ester-ethyl ethanoate.

     

H

H H H
H C C C HCO

H HO

 
1

   The H2SO4  in the above reaction acts as dehydroating agent and catalyst. It speeds up the 
rate of reaction and dehydrate the reaction to push forward the equilibrium.

 Q18. (a) Show with the help of a neat labelled diagram and insect pollinated flower. 1
  (b) What type of insects would visit this flower.
  (c) Identify the feature of the flower that helps in attracting insect.
  (d) State the type of pollination that happens in this flower. 5

 Ans. (a)

      2

                                       Insect Pollination flower
  (b) Insects that feed on nectar like honey-bees, butterflies etc. would visit the flower. 1
  (c) Insects gets attracted by the colourful petals with fragrance and the sweetly nectar. 1
  (d) Insect pollinated flowers are generally cross pollinated. 1
 Q19. State the laws of refraction of light. Write an expression to relate absolute refractive index of 

a medium with speed of light in vacuum.
  The refractive index of a medium ‘x’ with respect to ‘y’ is 3/2 and the refractive index of 

medium ‘y’ with respect to ‘z’ is 4/3. Calculate the refractive index of medium ‘z’ with respect 
of ‘x’. 5

OR
  (i) “The refractive index of rock salt is “1.54”. What is meant by this statement.
  (ii) Draw a ray diagram to show that the incident ray of light is parallel to emergent ray when 

light falls obliquely on the side of a rectangular thick glass slab.
  (iii) The refractive index of diamond is 2.42 and that of glass is 1.51. How much faster light 

travel in glass than in diamond?
 Ans. Snell’s law:
  (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) The ratio of sine of angle for 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. This law is also known as 
Snell’s law of refraction.

   If i is the angle of incidence and r is the angle of refraction, then,
sin i
rsin

 = constant
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   nBA = 
Speed of light in medium A
Speed of light in medium B

 = 
v
v

A

B
 

   If one of the medium, say medium A is air, then this constant is called absolute refractive index 
or simply refractive index. 

  Absolute refractive index of B = 
Speed of light in vacuum

Speed of light in medium B
  1

   nxy = 
3
2

; nyz = 
4
3

   nzx = 
1

n nxy yz×
 = 

1
3 2 4 3×

   = 
2
3

3
4

×

   = 
1
2

 2

OR
  (i) Refractive index of rock salt equal to 1.54 means the ratio of speed of light in air/vaccum 

to the speed of light in a rock salt crystal is 1.54. 1
  (ii)    

1

   By the principal of reversibility we can prove that incident angle, i1 = emergent angle, r2. 
Since AB is parallel to CD 1

   \	 	 ∠i1 = ∠r2 
   Hence, incident ray EO is parallel to O′H
  (iii) Refractive index of diamond,

   nd = 
8Speed of light in air 3 10

Speed of light in diamond dv
×

=  1

  Refractive index of glass,

   ng = Speed of light in air
Speed of light in glass ( )gv
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 1

  \  The speed of light in glass 1.6 times greater than the speed of light in diamond.
 Q20. (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, cathode and electrolyte used in the electrolytic refining of impure 

copper. 5
 Ans. (a) Roasting is the process of heating the ore strongly in the presence (excess) of air, while 

calcination is heating the ore strongly in limited supply of air. 1
   Sulphide ores are roasted to their oxides. ½
   It is easier to obtain a metal from its oxide as compared to its sulphide. 1
  (b) Fe2O3(s) + 2Al(s)   2Fe (l)+ Al2O3(s) + Heat 1
       (molten)
  (c) Anode : Impure copper, Cathode : Strip of pure copper, Electrolyte : Acidified copper 

sulphate solution. 3 × ½
 Q21. (a) List the factors on which resistance of a conductor depends.
  (b) 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 2 hours use of the heater. 5

OR
  (a) What is a magnetic field? How can the direction of magnetic field lines at a place be 

determined?
  (b) State the rule for detecting the direction of the magnetic field produced around a current 

carrying conductor. Draw a sketch of the pattern of field lines due to current flowing 
through a straight conductor. 5

 Ans. (a) Resistance of a wire depends on the material, cross sectional area and length of the 
wire. 2

   (i) P = 4 kW or 4000 W, V = 220 V, I = 
1
f

 = 18.18 A 1

   (ii) V = IR, R = 
220

18 18.
, R = 12.10 Ω 1

   (iii) Power = 4 kW, in 2 hours, energy consumed (kW h) = 4 × 2 = 8 kW h 1
OR

  (a) Magnetic field is the region around a magnet in which the field lines of the magnet can be 
experienced (or detected). 1
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   The direction of magnetic field lines can be found by placing a magnetic compass at that 
point. 1

  (b) (i) Right hand thumb rule:  If you are holding a current carrying straight conductor in 
your right hand such that the thumb points in the direction of the current then your 
fingers will wrap around the conductor in the direction of the field lines of the magnetic 
field. 1½

   (ii) Pattern	of	field	lines:

– +

+

–

R

A

K

Copper wire

1 ½

SECTION – B
 Q22. The following set-up shows that “carbon-dioxide is given out during respiration”. Label A, 

B, C and D.

B

D

A
C

2
OR

  Give two conclusion which can be made when CO2 is released in germinating seeds.
 Ans. A. KOH in test tube   B. Water
  C. Germinating seeds   D. Delivery tube

OR
  (i) It shows seeds are alive (ii) Seeds are respiring
 Q23. A student obtains blurred image of a distant object on a screen, using a concave mirror. In 

order to obtain a sharp image, where he will have to shift the mirror? 2
 Ans. He can move the mirror slightly either towards or away from the 

screen depending upon the position of the object. 
 Q24. The diagram shows the stoma seen under microscope in the slide 

of leaf peel. Label all 4 parts correctly. 2
OR

  Name the stain used for temporary mount of leaf peel. How will 
you remove extra stain?

IV

I
II
III
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 Ans.  I. Nucleus II. Stomatal pore III. Epidermal cell IV. Cell wall 4×½
OR

  Safranine is used for stain. Extra stain is removed by soaking with filter paper. 1+1
 Q25. What things will you observe if you focus the stomata slide under high power objective of a 

microscope? 2
 Ans. Under high power objective we can see the stomata surrounded by guard cells. Each guard 

cell have nucleus and choloroplast. 1 + 1
 Q26. For finding the focal length of a concave mirror, where do we keep the object? What is the 

position of image formed? On which structure we get the image? What is the nature of the 
image formed? 2

 Ans. A large sized object placed at a far off (infinity) place, seen from the window of the lab is 
taken as object. The image is formed at focal point of the mirror. This image is formed on 
the screen. The distance between mirror and screen is measured; which is equal to the focal 
length of the mirror. The image formed is real and inverted.

 Q27. What do you understand by temporary and permanent hardness of water? 2
OR

  Washing with soap is difficult in hard water, why? Give the formula or name of scum.
 Ans. Temporary hardness of water is due to the presence of calcium and magnesium bicarbonate 

salt dissolved in water. These salts can be removed by simple process of boiling or by addition 
of sodium carbonate to hard water. 1

  Permanent hardness of water is due to the presence of chloride and sulphate salts of calcium 
and magnesium in water. These salts cannot be easily removed and needs ion exchange method 
for removal. 1

OR
  It is due to the formation of scum. Scum formed is calcium or magnesium salt of fatty acids, 

e.g. calcium stearate (C17H35COO)2 Ca and magnesium stearate (C17H35COO)2 Mg.
qq
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Sample paper – 11
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Balance the following chemical equation: 1
  Pb(NO PbO( ) + NO ( ) + O ( )heat

3 2 2 2) ( )s s g g 
  Q2. Name a reducing agent that may be used to obtain manganese from manganese dioxide. 1

SECTION – B
  Q3. (a) What is the colour of ferrous sulphate crystals? How does this colour change after heating?
  (b) Name the products formed on strongly heating ferrous sulphate crystals. What type of 

chemical reaction occurs in this change? 2
 Q4. (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 2
 Q5. Give an example of a decomposition reaction. Describe an activity to illustrate such a reaction 

by heating. 2
OR

  What is an oxidation reaction? Identify in the following reaction:
  	 	 ZnO	+	C	→	Zn	+	CO
  (i) The substance oxidised, and (ii) the substance reduced.

SECTION – C
 Q6. Give reason for the following
  (a) Titanium is called a strategic metal
  (b) Non-metals do not form positively charged ions
  (c) Aluminium is a reactive metal but does not easily corrode as iron metal.
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 Q7. What	 is	meant	by	‘rusting’?	With	 labelled	diagrams	describe	an	activity	 to	find	out	 the	
conditions under which iron rusts. 3

OR
  A metal ‘X’ acquires a green colour coating on its surface on exposure to air.
  (i) Identify the metal ‘X’ and name the process responsible for this change.
  (ii) Name and write the formula of green coating formed on the metal.
  (iii) List two important methods to prevent this process. 3
 Q8. 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 human. 3
 Q9. (a) Explain the terms:
   (i) Implantation   (ii) Placenta
  (b) What is the average duration of human pregnancy? 3
 Q10. (a) Why are covalent compounds generally poor conductors of electricity?
  (b) Name the following compound:

      

H H

H

C C

O

H HC

H
  (c) Name the gas evolved when ethanoic acid is added to sodium carbonate. How would you 

prove the presence of this gas? 3
 Q11. (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 is the mains on/off switch connected? 3

OR
  (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? 3
 Q12. How is ozone formed in the upper atmosphere? Why is damage to ozone layer a cause of 

concern to us? What causes this damage? 3
 Q13. (i) What is the role of scrotum 
  (ii) What is tubectomy?
  (iii) What is the name of surgical procedure done to males to control population? 3

 Q14. Give reasons for the following observations:
  (i) Ionic compounds in general have high melting and boiling points.
  (ii) Highly reactive metals cannot be obtained from their oxides by heating them with carbon.
  (iii) Copper vessels get a green coat when left exposed to air in rainy season. 3
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 Q15. The image of a	candle	flame	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	flame	is	2	cm,	find	the	height	of	its	image. 3

OR
  Name the type of mirror used in the following situations:
  (i) Headlights of a car   (ii) Rear-view mirror of a vehicle
  (iii) Solar furnace
  Support your answer with reason. 3

SECTION – D
 Q16. (a) Draw a diagram of excretory system in human beings and label on it:
    Aorta, Vena cava, Urinary bladder, Urethra
  (b) List two vital functions of kidney. 5
 Q17. (a) What do you mean by meristematic cells?
  (b) State the key features of meristematic plant cells.
  (c) Explain the difference between an apical and lateral meristematic cells.

OR
  (a) What are animal hormones? List their two characteristics.
  (b) Name the hormone:
    (i) Which bring changes in human male during the start of adolescence?
   (ii) Which hormone coordinates the level of blood sugar? 5
 Q18. Two	resistors	with	resistance	5	 and 10  respectively are to be connected to a battery of 

emf 6 V so as to obtain.
   Case I.	Minimum	current	flowing
   Case II. Maximum	current	flowing
  (a) How will you connect the resistance in each case?
  (b) Calculate the strength of total current in the circuit in the two cases. 5
 Q19. (a) Which two criteria did Mendeleev use to classify the elements in his periodic table.
  (b) State Mendeleev’s Periodic law.
  (c) State one limitation of Mendeleev’s Periodic Table.
  (d) How and why does the metallic character vary as you go:
   (i) From left to right along a period? (ii) Down a group? 5

OR
   Differentiate between the following.
  (a) Period and group
  (b) Atomic radii and Ionic radii
  (c) Ionization energy and electronegativity
  (d) Reactivity of metals and Halogens.
 Q20. (a)	What	is	a	magnetic	field?	How	can	the	direction	of	magnetic	field	lines	at	a	place	be	

determined?
  (b) State the rule for direction	of	 the	magnetic	field	produced	around	a	current	carrying	

conductor.	Draw	a	sketch	of	the	pattern	of	field	lines	due	to	current	flowing	through	a	
straight conductor. 5
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 Q21. 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? 5

OR
  	The	structural	formulae	of	five compounds are given below

H C H

H

HO

H

H

H C C C C H

H H H

H

H

H

H C C OH

OH

H C C H

H H

H

H C C C C H

H H H

H H H
‘A’ ‘B’ ‘C’ ‘D’ ‘E’

  (i) Which two compounds belong to the same homologous series?
  (ii) Which compound belongs to the same homologous series as ethanol?
  (iii) Which compound on hydrogenation produces E?
  (iv) Which compound when dissolved in water turns blue litmus red?
  (v) What will be the compound formed by the reaction of ‘B’ with ‘D’? Write the chemical 

reaction.

SECTION – E
 Q22. In which of the following test tubes the black residue is observed and why?

FeSO4soln.
FeSO4soln.

Reddish-
brown Cu

Dark
grey Fe

FeSO4soln.
Silvery-
grey Zn

FeSO4soln.
Silvery-
white Al

(I) (II) (III) (IV) 2
OR

   A + BX → AX + B
   C + AY → CX + A
  Identify the most reactive and least reactive metals. Justify your answer.
 Q23. While performing the experiment, on tracing the path of a ray of light through a rectangular 

glass slab, in which of the following experimental set-up does the student likely to get best 
results?

  P1 and P2 are	the	positions	of	pins	fixed by him. Draw normal ray to the correct diagram.

I

P1
P2

IV

P1
P2

II

P1

P2

III

P1

P2

2
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 Q24. In the given diagram, name the labelled point A and B.

A

B

2
OR

  Give	two	main	points	to	identify	slide	of	binary	fission in Amoeba.
 Q25. If a wet blue litmus paper is brought closer to dry HCl gas, what change will you observe and 

why? 2
 Q26. What is meant by de-starching? Why do plants get de-starched when kept in continuous 

darkness for about forty eight hours? 2
 Q27. Carbon dioxide gas should be passed through lime water only for a short duration. Explain 

why? 2
OR

  A student adds a spoonful of powdered NaHCO3	to	a	flask	containing	ethanoic	acid.	List	two	
main observations he must note in his note book, about the reaction. 2

qq
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Sample paper – 12
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
  Q1. Balance the following chemical equation: 1
   Fe(s) + H2O(g)    Fe3O4(s) + H2(g)
 Q2. Out	of	60	W	and	40	W	lamps,	which	one	has	a	higher	electrical	resistance	when	in	use? 1

SECTION – B
  Q3. 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. 2
 Q4. Fresh milk has a pH of 6. When it changes into curd (yogurt) will its pH value increase or 

decrease? Why? 2
 Q5. Name an organism which reproduces by spore formation. List three conditions favourable for 

spores to germinate and grow. 2
OR

  Write the number of immature eggs present in the ovaries of newly born baby girl. Mention 
what happens to these immature eggs when the girl attains maturity.

SECTION – C
 Q6. Give an example of each of the following
  (a) Straight chain hydrocarbon
  (b) Branched chain hydrocarbon
  (c) Cyclic hydrocarbon 3
 Q7. 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 virtual image by a concave mirror. 3
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OR
  The	image	of	a	candle	flame	placed	at	a	distance	of	30	cm	from	a	spherical	lens	is	formed	on	

a screen placed at a distance of 60 cm from the lens. Identify the type of lens and calculate its 
focal	length.	If	the	height	of	the	flame	is	2.4	cm,	find	the	height	of	its	image.	 3

 Q8. List three problems which arise due to construction of big dams. Suggest a solution for these 
problems. 3

 Q9. Define	the	terms:
  (i) Analogous organs (ii) Vestigial organs (iii) Sex chromosome 3
 Q10. P, Q, R are three elements which undergo chemical reaction according to the following 

equations:
    (i) P2O3	+	2Q	→	Q2O3	+	2P
   (ii) 3RSO4	+	2Q	→	Q2(SO4)3 + 3R
  (iii)	3RO	+	2P	→	P2O3 + 3R
  Answer the following question with reasons:
  (a) Which element is most reactive?
  (b) Which element is least reactive?
  (c) State the type of reactions involved.
 Q11. What is meant by homologous series of organic compounds? Write the chemical formulae of 

two members of a homologous series and state which part determines the (i) physical properties, 
(ii) chemical properties, of these compounds. 3

OR
  CaOCl2	is a compound used in water treatment
  (a) Give its IUPAC name and general name.
  (b) Explain with equation, what happens when it is kept open in air
  (c) Which property makes it use useful for water treatment?
 Q12. Study the following cross showing self pollination in F1,	fill	 in	the	blank	and	answer	the	

question that follow:
   Parents RRYY × rryy
    Round, yellow  Wrinkled, green
   F1 Rr Yy × ..........................
  What are the combinations of character in the F2 progeny? What are their ratios? 
 Q13.  Na, Mg and Al are the elements 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. 3

 Q14. “Burning of fossil fuels results in global warming”. Give reasons to justify this statement. 3
 Q15. (a) What is fertilisation? Distinguish between external fertilisation and internal fertilisation.
  (b) What is the site of fertilisation in human beings? 3

OR
  List and explain in brief three methods of contraception. 3

SECTION – D
 Q16. 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 form the electric supply.
  (c) Calculate the total energy consumed by the two lamps together when they operate for one 

hour. 5
 Q17. A	4	cm	tall	object	is	placed	perpendicular	to	the	principal	axis	of	a	convex	lens	of	focal	length	

24	cm.	The	distance	of	the	object	from	the	lens	is	16	cm.	Find	the	position,	size	and	nature	of	
the image formed, using the lens formula. 5
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OR
  (a) If the image formed by a mirror for all position of the object placed in front of it is always 

diminished, erect and virtual, state the type of mirror and also draw a ray diagram to justify 
your answer. Write one use of such mirror are put to and why?

	 	 (b)	Define	the	radius	of	curvature	of	spherical	mirrors.	Find	the	nature	and	focal	length	of	a	
spherical mirror whose radius	of	curvature	is	+24	cm.	 5

 Q18. Draw a diagram of human female reproductive system and label the part:
  (a) that produces eggs.   (c) where fusion of egg and sperm takes place.
  (b) where zygote is implanted.
  What happens to human egg when it is not fertilised? 5
 Q19. A	blue	coloured	flower	plant	denoted	by	BB	is	crossbred	with	that	of	white	coloured	flower	

plant denoted by bb.
  (a)	State	the	colour	of	flower	you	would	expect	in	their	F1 generation plants.
  (b)	What	must	be	the	percentage	of	white	flower	plants	in	F2	generation	if	flowers	of	F1 plants 

are self-pollinated?
  (c) State the expected ratio of the genotypes BB and Bb in the F2 progeny. 5

OR
  Give	five	points	to	show	the	significance	of	variations.
 Q20. We use electrical appliances to transform electrical energy into more useful form of energy.
  (a) The lamp used at home transforms the energy, state the useful form of energy. 5
  (b)	A	lamp	is	labelled	12V	and	40W.	What	does	it	mean.
  (c) If the lamp is connected in the circuit	with	12V	supply.	How	much	current	will	flow	 

through it.
 Q21. (a) Draw the structure of a neuron and label the following on it:
    Nucleus, Dendrite and Axon
  (b) Name the part of neuron
   (i) where information is acquired.
   (ii) through which information travels as an electrical impulse. 5

OR
  (a) Explain endocrine system of our body.
  (b) Name two ions that help in the functioning of nerve cells.
  (c) What is homoeostasis?

SECTION – E
 Q22. A student takes Na2CO3 powder in a test tube and pour some drops of acetic acid over it. Write 

any two observations that he will see. 2
OR

  Which ion concentration is used to determine pH of basic solution and why?
 Q23. A student traces the path of a ray of white light 

through a rectangular glass slab  and marks the 
angle of incidence (∠i), refraction (∠r) and 
emergence (∠e)	as	shown	in	the	figure.	Which	
angle or angles has he not marked correctly?

i

e

r
2

 Q24. A	student	is	given	a	permanent	slide	showing	binary	fission	in	amoeba.	The	following	are	the	
steps in focusing the object under the microscope

  I. Place the slide on the stage, look through the eye-piece and adjust the mirror and diaphragm 
to get even illumination.
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  II. Look through the eye-piece and raise the objective using coarse adjustment until, the object 
is focussed.

  III.	Make	the	focus	sharp	with	the	help	of	fine	adjustment.
  IV. Look through the eye-piece and move the slide, until the object is visible.
  Arrange them in right sequence. 2

OR
  Differentiate	between	budding	and	binary	fission.	Give	one	similarity	also.
 Q25. If you insert a thermometer in a sealed beaker containing germinating seeds, the temperature 

of thermometer increases. Why? 2
 Q26. In an experiment to trace the path of a ray of light passing through a rectangular glass slab, 

write four observations. 2
  Q27. What does hydrophobic and hydrophilic parts of a soap mean to you? 2

OR
  Name four salts which cause permanent hardness of water. 2

qq
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Sample paper – 13
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Name two salts used in black and white photography. 1
  Q2. What is the function of ozone in the upper atmosphere? 1

SECTION – B
  Q3. Why are forests considered “biodiversity hot spots”? List two ways in which an individual 

can contribute to the management of forests and wildlife. 2
 Q4. An	object	is	kept	at	a	distance	of	5	cm	in	front	of	a	convex	mirror	of	focal	length	10cm.	

Calculate the position and nature of the image formed. 2
 Q5. Write full form of DNA. Where is it located? 2

OR
  The chromosomal number of the sexually producing parents and their offspring is the same. 

Justify this statement.
SECTION – C

 Q6.  Write the molecular formula of the following compounds and draw their electron-dot structure:
  (i) Ethane  (ii) Ethene (iii) Ethyne 3
  Q7. What is speciation? List four factors responsible for speciation. 3

OR
  A man with blood group A marries a woman with blood group O. Their daughter’s blood 

group is O. Is this information enough to tell you which trait ‘A’ or ‘O’ is dominant. Why or 
why not?

 Q8. (a) “Stars seem higher than they actually are.”
  (b)	“	The	sky	appears	dark	to	passengers	flying	at	higher	altitudes”.
  Justify these statements with reason. 3
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 Q9. Through Gregor Mendel theory explain monohybrid cross and dihybrid cross. 3
 Q10. What is hypermetropia? List two causes for the development of this defect. State in brief how 

this defect of vision can be corrected. 3
 Q11. How are fossils formed? Describe, in brief, two methods of determining the age of fossils. 3

OR
  List three factors that provide evidences in favour of evolution in organisms and state the role 

of each, in brief. 3
 Q12. 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. 3
 Q13. (i) What is normal blood pressure of human being?
  (ii) What is cause of heart attack?
  (iii) What precautions should be taken to avoid heart attack? 3
 Q14. Distinguish between an exothermic and an endothermic reaction. Amongst the following 

reactions, identify the exothermic and endothermic reaction.
  (i) Heating coal in air to form carbon dioxide.
  (ii) Heating lime stone in a lime kiln to form quick lime. 3

OR
  You have to investigate the reactivity of 3 metals given below, give any 3 methods you will 

used	to	find	the	rate	of	reactivity.
  Fe,  Zn & Cu.
 Q15. 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. 3

OR
  Name the reproductive parts of an angiosperm. Where are these parts located?  3

SECTION – D
 Q16. State Ohm’s law. Draw a graph between voltage and current for a metallic conductor. Draw a 

circuit diagram which consists of battery, ammeter, voltmeter, resistor, rheostat and a key. 5
 Q17. (a) Name two different ways in which glucose is oxidised to provide energy in various organisms.
  (b) Write any two differences between the two ways of oxidation of glucose in organisms. 5

OR
  (a) Draw a diagram to show open stomatal pore and label on it: (i) guard cells, (ii) chloroplast.
  (b) State two functions of stomata.
  (c) How do guard cells regulate the opening and closing of stomatal pore? 5
Q18. Metals like Al, Mg can be used as reducing gents, in extraction of metals. 
  (a) State other two methods of reduction used in metallurgy. 
  (b) Explain why reactive metals mentioned above are used as reducing agents. 5
 Q19. (a) The structural formula of an ester is

   

C

H O H

OCH C

HH

HC

H

H

   Write the structural formula of the corresponding alcohol and the acid.
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  (b) (i) Mention the experimental conditions involved in obtaining ethene from ethanol.
   (ii) Write the chemical equation for the above reaction.
  (c) Explain the cleansing action of soap. 5

OR
  A carbon compound ‘P’ on heating with excess H2SO4(Conc.) forms another compound 

Q which on addition of hydrogen in presence of nickel catalyst forms a saturated carbon 
compound ‘R’. One molecule of ‘R’ on combustions gives two molecule of CO2 and three 
molecules of water. Identify P, Q and R and write chemical equations for the reactions involved.

 Q20. 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. 5

 Q21.	 The	figure	given	below	shows	the	path	of	light	entering	into	two	different	materials. 

  (a) Draw the diagram in your paper and label incident angle and refracted angle. 2
  (b) In which material is the light travelling slowly? How and why  2
  (c) Which material has greater refractive index 1

 OR
  What is meant by the power of a lens? What is its S.I. unit? Name the type of lens whose 

power is negative.
  The 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. 5

SECTION – E
 Q22. The correct path of a ray of light passing from air to kerosene oil and from kerosene oil to 

water. State the reason for your choice.

Air
Oil

Water

A

Oil

Water

Air

B

Oil

Water

D

Air
Oil

Water

Air

C 2
OR

  If ‘l’ is the distance between incident ray and the emergent ray. How does ‘l’ depend upon the 
angle of incidence? Give reason.

 Q23. Two students are using two circuits shown below. Identify the types of circuits and calculate 
the value of  resultant R in each circuit.
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V

2 Ω 3 ΩA
+

–

3 V 

+ –

+ –
3 Ω

2 Ω
A

+

–

V

3 V 

+ –

+ –

(B)(A) 2
 Q24. Choose the best plotted graph by a student for Ohm's experiment and state the reason for your 

choice.

I

V

I

I

V

II

I

V

III

I

V

IV 2
OR

  If we pass current for a longer time, what will happen to the resistance? What should we do 
to avoid it?

 Q25. Why is it advised to clean the ends of connecting wires before connecting them? 2
 Q26. What is the reaction between soap molecules and ions present in hard water? 2
 Q27. Do guard cells have rigid or elastic walls? Justify your answer. 2

OR
  Why are guard cells capable of photosynthesis? Name the component of chloroplast which 

helps in photosynthesis? 2
qq
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Sample paper – 14
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1.  How does the metallic character of an element vary as we go down the group? 1
 Q2. What	will	be	the	amount	of	energy	available	to	the	organisms	of	the	2nd trophic level of a food 

chain,	if	the	energy	available	at	the	first	trophic	level	is	10,000	joules? 1

SECTION – B
  Q3. The	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. 2
 Q4. List two tests experimentally distinguishing between an alcohol and a carboxylic acid and 

describe how these tests are preformed. 2
 Q5. List two advantages associated with water harvesting at the community level. 2

OR
  What will happen if biodiversity of an area is not preserved? Mention one effect of it.

SECTION – C
 Q6. 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) The number of valence electrons in their atoms.
  (b) The sizes of their atoms.
  (c) Their metallic characters. (d) Their tendencies to lose electrons.
  (e) Their formula of their oxides. (f) The formula of their chlorides. 3
 Q7. Write the name and structural formula of the compound obtained when ethanol is heated at 

443	K	with		excess	of	conc. H2SO4. Also write chemical equation for the reaction stating the 
role of conc. H2SO4 in it. 3
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OR
  An organic compound 'A' is essential constituent of wine and beer. Oxidation of 'A' yields an 

organic acid 'B' which is present in vinegar. Name the compound 'A' and 'B' and write their 
structural formulae. What happens when 'A' and 'B' react in the presence of acid catalyst. Write 
the chemical equation for the reaction. 3

 Q8. Define	dioptre.	What	will	be	the	sign	used	for	finding	the	power	of	concave	&	convex	lens.	
In which defect will a person wear lens with positive power. 3

 Q9. Why is aluminium extracted from alumina (Al2O3) by electrolytic reduction and not by 
reducing with carbon? 3

 Q10. Describe how a solar cell is fabricated? Name two elements used for fabricating it. What is 
solar cell panel? 3

 Q11. What do the following transport:
  (i) Xylem (ii) Pulmonary artery     (iii) Vena cava 3

OR
  In human alimentary canal, name the site of complete digestion of various components of 

food. Explain the process of digestion.  
 Q12. Mention the functions of fore-brain. 3
 Q13. (i) Which metals do not corrode easily? 
  (ii) Why do silver ornaments turned black?
  (iii) What is the reaction between black compound of silver with dil H2SO4? 3
 Q14. How are the alveoli designed to maximise the exchange of gases? 3
 Q15. An	air	conditioner	of	2	kW	is	used	in	an	electric	circuit	having	a	fuse	of	10	A	rating.	If	the	

potential	difference	of	the	supply	is	220	V,	will	the	fuse	be	able	to	withstand	when	the	air	
conditioner is switched on? Justify your answer.  3

OR
  A	wire	is	1.0	m	long,	0.2	mm	in	diameter	and	has	a	resistance	of	10	ohm.	Calculate	the	

resistivity of its material. 3
SECTION – D

 Q16. A	convex	lens	can	form	a	magnified	erect	as	well	as	magnified	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	convex	lens	of	focal	length	10	cm.	Use	lens	formula	to	determine	the	position	
of the image formed. 5

 Q17. What	is	binary	fission	in	organisms?	With	the	help	of	suitable	diagrams,	describe	the	mode 
of reproduction in amoeba. 5

OR
  Explain what happens when:
  (a) Testosterone is released in males.
  (b)	Pollen	grains	falls	on	the	stigma	of	flowers.
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  (c) Egg fuses with sperm cell.
  (d) Planaria is cut into many pieces.
  (e) Buds are formed on notches of the Bryophyllum leaf.
 Q18. You have two lenses A and B of focal lengths +10 cm and – 10 cm respectively. State the nature 

and	power	of	each	lens.	Which	of	the	two	lenses	will	form	a	virtual	and	magnified	image	of	
an object placed 8 cm from the lens? Draw a ray diagram to justify your answer. 5

 Q19. 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 connection.
  (b) Calculate the current drawn from the electric supply.
  (c) Calculate the total energy consumed by two lamps together when they operate for one 

hour. 5
OR

  (a)	An	electric	bulb	is	rated	as	50	W,	220	V;	calculate	the	energy	consumed	by	the	bulb	in	20	
minutes. Express your answer in commercial units of electric energy.

  (b) Distinguish between overloading and short circuiting in a domestic circuit.
  (c) Why is it essential to earth electrical appliances having metallic body? 5
 Q20. How many pairs of chromosomes are present in human beings? Out of these how many are 

sex chromosomes? How many types of sex chromosomes are found in human beings? “The 
sex of a newborn child is a matter of chance and none of the parents may be considered 
responsible	for	it”.	Draw	a	flow	chart	showing	determination	of	sex	of	a	newborn	to	justify	
this statement. 5

 Q21. (a) Draw the structure of human brain and 
label A, B and C. 

  (b) What is the protective covering of 
brain called.

  (c) How does brain absorb shocks.

A

B C

5

OR
  (a) State the function of adrenaline and insulin.
  (b) What is the role of iodine in consumption of iodised salt.
  (c) What happen if any hormone is released in excess.

SECTION – E
 Q22. In an experiment to test the pH, of a given sample using pH paper, write the colour of the pH 

paper in each case.
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Sample taken pH paper colour turned to
I Water

II Dil. HCl
III Dil. NaOH
IV Dil. Acetic acid 2

OR
  Out	of	A,	B,	C,	D	containing	dilutes	HCl,	aq	KCl,	dilute	NaOH	and	distilled	water	respectively.	

Which two solution will have equal pH and why?
 Q23. In the circuit diagram, identify the resistors connected in series and the resistance connected 

in parallel.

A

R1 R2

R3

–

+

+ –
2

 Q24. The following experimental set-ups were kept in the laboratory to show CO2 is given out 
during respiration.

Cotton 
plug

(A)

Water Water

KOH
Soln.

(B)

Germinating 
seeds

Rubber
Stopper

Germinating 
seeds KOH

Soln.

2
  What will be the observation in both the containers after two hours?

OR
  In an experimental set up to show CO2 is releasing during respiration, Anand saw the water 

level rising in the bent glass tube. Write the possible reason. From where oxygen comes in 
the air tight container?

 Q25. How will you test in the laboratory, whether the given sample of water is hard or soft? Name 
the two salts which makes the water hard. 2

 Q26. When a ray of light passes through a glass slab how many times does it change its path and 
why? 2

 Q27. If we cover the one half of the convex lens while focusing a distant object, will it affect the 
image formed? 2

OR
  Give four guidelines while performing the experiment to draw the images of an object formed 

by a convex lens, when placed in various positions. 2
qq
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Sample paper – 15
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Name the functional group present in each of the following organic compounds: 1
  (a) C2H5Cl   (b) CH3OH 
  Q2. The	electronic	configuration	of	an	element	‘X’	is	2,	8,	7.	 1
  (a) To which group and period does ‘X’ belong?
  (b) How many electrons are present in its outermost shell and what is its valency? 

SECTION – B
 Q3. List the products of combustion of fossil fuels. What are their adverse effects on the 

environment? 2
 Q4. Give the difference between sensory nerve and motor nerve. 2
 Q5. What is the importance of hydro power plants in India? How is electric energy generated in 

such plants? 2
OR

  How	has	the	traditional	use	of	wind	energy	been	modified	for	our	convenience?
SECTION – C

 Q6. If we cross pure-bred tall (dominant) pea plant with pure-bred 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. 3
 Q7. Based	on	the	group	valency	of	elements	state	the	formula	for	the	following,	giving	justification	

for each:
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  (a) Oxides of 1st group elements,
  (b) Halides of the elements of group 13, and
  (c)	Compounds	 formed	when	 an	 element	 of	 group	2	 combines	with	 an	element of 

group 16.
OR

	 	 Give	the	electronic	configuration of following species and write the number of protons, 
electrons and neutrons in each. 3

  Na+, Ca2+, Cl–
 Q8. Write the name and general formula of the chain of hydrocarbons in which addition reaction 

with hydrogen can take place. Stating the essential conditions required for the addition reaction 
to occur, write the chemica1 equation giving the name of the reactant and the product of such 
a reaction. 3

 Q9. As one grows older the eye defects generally start occurring in many people. Name these  
defects and give the cause & correction method for the same.  3

 Q10. “Our foodgrains 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. 3

 Q11. When a white light passes through a prism, some colours get refracted more than the others. 
Explain why.

OR
  With the help of a labelled diagram, explain why the sun appears reddish at the sunrise and 

the sunset. 3
 Q12. What is the difference between the molecules of soap and detergents, chemically? Explain 

the cleansing action of soap. 3
 Q13. (a) Give one example each from your daily life where the domestic waste can be effectively 

used.
  (b)	Why	is	natural	ecosystem	is	more	stable	than	artificial	ecosystem.	 3
 Q14. (a)	Distinguish	between	esterification	and	saponification	reactions	of	organic	compounds.
  (b) Describe an activity to show the formation of an ester. 3
 Q15. After	fertilization	in	plants	the	flower	slowly	turns	into	fruit	and	seed.	Explain	the	formation.3

OR
  In the context of reproduction of	species	state	 the	main	difference	between	fission	and	

fragmentation. Also give one example of each.   3
SECTION – D

 Q16. State in brief the changes that takes 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? 5

 Q17. Explain the following     5 
  (a) The magnesium ion is smaller than magnesium atom.
  (b) Al2O3 is amphoteric in nature.
  (c) For beryllium the group number and period number is same. 
  (d) Metals act as strong reducing agent
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  (e) Noble gases are stable.
OR

  (a)	Write	electron	dot	diagram	for	chlorine	(Atomic	No	17)	and	calcium	(At	No	20).	Show	
the formation of calcium chloride by transfer of electrons.

  (b) Identify the nature of above compounds and explain three physical properties of such 
compounds. 5

 Q18. List	the	sign	conventions	for	reflection	of	light	by	spherical	mirrors.	Draw	a	diagram	and	apply	
these conventions in the determination of focal length of a spherical mirror which forms three 
times	magnified	real	image	of	an	object	placed	16	cm	in	front	of	it.	 5

 Q19. Comment on the following
  (a) Blood and nervous connect all body organs and parts 
  (b) Heart beat is connected to pulse rate. 
  (c) Breathing rate is not same as pulse rate. 5

OR
  (a) Draw a diagram of human digestive system. 
  (b) Describe the role of enzymes in the process of digestion.
 Q20. Devise an activity to understand the blue colour of sky and reddish appearance of the Sun at 

the time of sunrise and sunset. List the various steps of the activity. Draw the diagram for it 
and explain your observations.  5

 Q21. (a) List the factors on which resistance of a conductor depends.
  (b)	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	2	hours	use	of	the heater. 5

OR
  Two identical wires, one of nichrome and other of copper are connected in series and a current 

(I) is passed through them. State the change observed in the temperature of the two wires. 
Justify your answer. State the law which explains the above observation.

SECTION – E

 Q22. Which of the following set-up is correct	for	the	verification	of	Ohm’s	law	and	why?

V– + A
– +

+ – A
– +

V+ –

(A) (B) 2
OR

  Observe the given diagram. J is the sliding contact in the position A, B, C of a rheostat (variable 
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resistance). Give the increasing order of current and potential difference at A, B, C.

+ –V

R

+ –

+

–
A

(A) (B)
J

(C)

 Q23. In	the	figure	given	below	of	stomata	mark	the	correct	label	for	A	and	B.

A

B

2

 Q24. Which out of two spherical mirrors, has positive focal length? Which of the two will form 
real and inverted image at its focal point which can be taken on the screen. 2

OR
  Give two precautions to obtain better results to determine the focal length of convex lens. 2
 Q25. When boilers of water are used for a very long time, then white layers get deposited on inside 

of these boilers. How can these white layers be removed? 2
 Q26. In the following experimental set-up to show that CO2 is evolved during respiration, label 

substances A and B.

B
A

2

 Q27. What is the effect of increasing the angle of incidence on angle of refraction and angle of 
emergence and why?  2

OR
  What should be the angle of incidence when refracted ray will not show any deviation?

qq
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Sample paper – 16
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. How is the concentration of hydronium ions affected when a solution of an acid is 

diluted? 1
 Q2. Name the tissue which transports soluble products of photosynthesis in a plant. 1

SECTION – B
 Q3. What is reproduction? Mention the importance of DNA copying in reproduction. 2
 Q4. What is meant by biodiversity? List two advantages of conserving forest and wildlife. 2
 Q5. What is thermite reaction? Give its one use. 2

OR
  What is observed, when a solution of potassium iodide is added to a solution of lead nitrate? 

Name the type of reaction. Write a balanced chemical equation to represent the chemical 
reaction.

SECTION – C
 Q6. 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. 3
 Q7. Mention the functions of fore-brain. 3

OR
  Name	any	three	endocrine	glands	in	human	body	and	briefly	write	the	function	of	each	of	

them. 3
 Q8. Draw diagrams to explain the process of regeneration that takes place in each body part of 

planaria when its body is cut into three pieces. Name any other organism in which a similar 
process can be observed. 3
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 Q9. What are isomers? Draw the structures of two isomers of butane, C 4H10. Why can’t we have 
isomers	of	first	three	members	of	alkane	series? 3

 Q10. Three	resistance	of	0.5	Ω each	are	connected	in	series	with	a	12V	power	supply.	
  (a) Calculate the total resistance
  (b)	Calculate	the	current	flowing	through	the	circuit
  (c) Calculate the potential difference across each resistor. 3
 Q11. 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. 3

OR
  What is “genetic drift” and gene flow?
 Q12. (a)	Describe	an	activity	to	find	out	which	metal	is	more	reactive	-	iron	or	copper?
  (b) Arrange the following metals in decreasing order of their reactivity: Fe, Zn, Na, Cu, Ag.
  (c) Why do ionic compounds have high melting point? 3
 Q13. (a)	Give	any	4	reasons	for	the	increased	level	of	CO2	gas in atmosphere. 
  (b) State two harmful effects of the same. 3
 Q14. How	are	involuntary	actions	and	reflex	actions	different	from	each	other. 3
 Q15. A	spherical	mirror	produces	an	image	of	magnification	-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 a ray diagram to show the image formation in this case. 3

OR
  Draw the following diagram, in which a ray of light is incident on a concave/convex minor, 

on	your	answer	sheet.	Show	the	path	of	this	ray,	after	reflection,	in	each	case.

\\\\\\\\\\\\\\\\\\\\

F F F

3

SECTION – D
 Q16. (a)	Give	one	example	each	of	a	unisexual	and	a	bisexual	flower.
  (b)	Mention	the	changes	that	a	flower	undergoes	after	fertilization.
  (c) How does the amount of DNA remain constant though each new generation formed by a 

combination of DNA copies of two individuals? 5
 Q17. What is the difference 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? 5
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OR
  (a) Draw structural formulae of ethene and methanol.
  (b) Identify A, B and C

     (i)  A + NaOH —→	HCOONa	+	H2O

    (ii)  B + MgCO3 —→	(CH3CH2COO)2Mg + H2O + CO2

   (iii)  C K Cr O
H SO
2 2 7

2 4
   C2H5COOH + H2O 

Q18.  Explain the various stages of improvement of periodic table of elements to reach 
the modern periodic table. Name all the scientists who contributed in classifying the 
elements. 5

 Q19. (a)	What	is	a	magnetic	field?	How	can	the	direction	of	magnetic	field	lines	at	a	place	be	
determined?

  (b)	State	the	rule	for	determining	the	direction	of	the	magnetic	field	produced	around	a	current	
carrying	conductor.	Draw	a	sketch	of	the	pattern	of	field	lines	due	to	current	flowing	
through a straight conductor. 5

OR
  Explain the principle and working of an electric motor with the help of a labelled diagram. 

What is the function of a split ring commutator?
 Q20. (a) 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
  (b) 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 higher up in the reactivity series.
   Give one example of each type. 5
 Q21. (a)  How is lymph different from blood?
  (b) How does it circulate in our body?
  (c) What is pacemaker when is it used?

OR
  (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. 5
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SECTION – E
 Q22. The steps involved in making a slide of epidermal peel of leaf are as follows:
  I. Pull out a thin peel from the lower surface of the leaf.
  II. Place a drop of glycerine on the slide.
  III. Stain the peel in safranin.
  IV. Place the stained peel on the glycerine.
  V. Remove the extra stain by washing with water.
  VI. Place the coverslip over the peel.

  Give the correct sequence of steps. 2
OR

  In which of the colour of light rate of photosynthesis is minimum and why?

 Q23. 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. State with reason the 
test tube in which the splinter would extinguish when brought near the mouth of the test 
tube.

NaCl
+

Acetic acid

NaHCO3
+

Acetic acid

Ca(OH)2
+

Acetic acid

NaOH
+

Acetic acid

I II III IV 2

 Q24. Following signs are usually shown on the bottles of commercial acetic acid. What do the 
symbols indicate respectively about acetic acid?

2

OR

  (i) What is the physical state of glacial acetic acid at room temperature?
  (ii) What is the purity of glacial acetic acid?
 Q25. If	an	object	is	placed	at	infinity,	where	is	the	image	formed	in	case	of	a	concave	lens?	 2
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 Q26. To determine the focal length of a convex lens, a student focuses a classroom window, a distant 

tree and the sun on the screen. In which case will the student be closer to accurate value of 

focal length? 2

 Q27. What do you observe on seeing the slides showing reproduction in amoeba? What is the name 

given to this method of reproduction in amoeba? 2

OR

  Write	two	precautions	which	while	viewing	a	permanent	slide	of	binary	fission	in	amoeba	and	

budding in yeast.	 2
qq
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ANSWERS TO SAMPLE PAPERS (11 TO 16)

SAMPLE PAPER – 11
SECTION – A

 1. 2Pb(NO PbO( ) + NO ( ) + O ( )heat
3 2 2 22 4) ( )s s g g 

 2. Aluminium

SECTION – B
 3. (a) (i) Green   (ii) Turns white ½ + ½
  (b) (i) Ferric oxide/ Fe2O3 , Sulphur-dioxide/SO2 ,
    Sulphur trioxide/SO3 ½
   (ii) Decomposition Reaction ½
 4. (a) Renewable Non-renewable

 1. It can be renewed again and again. It cannot be renewed again and again. ½
 2. It will never get exhausted, e.g. 

water, Sun.
It will soon get exhausted e.g. Coal, 
Petroleum.

½

  (b) Renewable source of energy are–Biogas and Sun. ½ + ½
 5. Example of decomposition reaction:

     CaCO CaO + COheat
3 2   1

  Activity: Take a test tube, add CaCO3 in it and heat it. Gas is evolved, allow it to pass through 
lime water which turns milky. 1

OR
  The reaction in which oxygen is added, hydrogen is removed or loss of electrons takes place 

is called oxidation reaction.
  (i) C is getting oxidised.
  (ii) ZnO is getting reduced.

SECTION – C
 6. (a) Due to the unique properties of titanium metal it is widely used in space science projects jet 

engines, high grade steel, etc therefore called strategic metal 1
  (b) Non-metals do not loose electrons easily to form positive ion. 1
  (c) Aluminum reacts with oxygen in air and forms a protective oxide layer and prevents its 

corrosion. 1
 7. Iron when exposed to moist air for a long time acquires a coating of a brown flaky substance 

rust and this process is called rusting/corrosion of iron. 1
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Air

Water

Rusty 
iron nails 

Air

Boiled distilled water
(boiled to remove any
dissolved air)

Layer of oil
(prevents the dissolving
of air in the water)

Nails

Dry air

Anhydrous calcium
chloride (drying agent)

Nails
1

  Activity description: 1
  • Take three test tubes and place clean iron nails in each of them.
  • Label these test tubes A, B and C. Pour some water in test tube A and cork it.
  • Pour boiled distilled water in test tube B. Add about 1 mL of oil and cork it. The oil will 

float on water and prevent the air from dissolving in water.
  • Put some anhydrous calcium chloride in test tube C and cork it. Anhydrous calcium 

chloride will absorb the moisture, if any, from the air. Leave these test tubes for few days 
and then observe. It is observed that iron nails in test tube A rust, whereas those in B and 
C do not.

OR
  (i) The metal is copper, the process is corrosion. 1
  (ii) CuCO3 . Cu(OH)2, Basic copper carbonate. 1
  (iii) • Coating of tin over copper.
   • Alloy of copper with tin or zinc. 1
 8. Homologous organs have same basic structure, but perform different functions. ½ + ½
  Analogous organs have different basic structure, but perform similar functions. ½ + ½
  Homologous organs — forelimbs of a frog, forelimbs of humans. ½
  Analogous organs — wings of a bat, wings of an insect. ½
 9. (a) (i) Implantation: The process of attachment of the developing embryo/fertilised egg with 

the uterine wall. 1
   (ii) Placenta: The special tissue/disc connecting uterus wall and the embryo, for nutrition, 

supplying oxygen and excretion of waste. 1
  (b) Approx 280 days/ 40 weeks/ 9 months. 1
 10. (a) Covalent compounds do not provide ions in aqueous solutions. 1
  (b) Propanone/acetone. 1
  (c) CO2 gas. By passing the gas through lime water, which turns milky. ½ + ½
 11. (a)

220 V

Electricity
meter

Electricity
Board’s fuse

Distribution
box containing

main switch and fuses
for each circuit

Earth wire

Live wire
Neutral wire 2
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  (b) Mains ON/OFF switch is connected in the neutral wire 1
OR

  (a) Short circuiting: When neutral and live wire come in direct contact. 1
   Overloading: When too many appliances are connected to a single socket drawing much 

more current or power than permissible limit.  1
  (b) Resistivity of an alloy is higher than its constituent metals. Alloys do not oxidise as easily 

as constituent metal at high temperature. 1
 12. (i) UV rays in atmosphere split some molecules of oxygen (O2) into free oxygen (O) atoms. 

These atoms combine with molecular oxygen to form O3. 1

     

O O + O

O + O   O

UV rays
2

2 3

 

 

  (ii) Damage to ozone layer will allow UV rays to reach the earth causing skin cancer, cataract,crop 
damage, etc. 1

  (iii) Release of chlorofluorocarbon in the atmosphere. CFCs which are used as refrigerants or in fire 
extinguishers releases free chlorine which reacts with ozone to deplete the ozone layer. 1

 13. (i) It regulates the temperature of testes and maintains it at 35°C, two degree below the body 
temperature, so as to protect sperms from high temperature. 1

  (ii) The oviduct is tied surgically so that sperms cannot enter the oviduct. 1
  (iii) Vasectomy 1
 14. (i) Ionic compounds are formed by strong bond formed by transfer of electrons. The strong 

forces of attraction between the ions need large amount of energy to break the bonds. 1
  (ii) Carbon cannot break the strong bond between metal and oxygen. 1
  (iii) Copper reacts with carbonates to form copper carbonate, which is a green coloured compound. 1
 15. 

   
1
f  = 

1 1
v u
−   = 

1
90

1
45( ) ( )




  • As focal length is positive so lens is convex lens. 1
   f = + 30 cm 1

   m = 
′
=

h
h

v
u

  ⇒ 
′
=
−

h
2

90
45

   h¢ = – 4 cm 1

OR
  (i) Concave Mirror: Source of light placed at the focus of a concave mirror forms an intense 

parallel beam of light. 1
  (ii) Convex Mirror: It always gives erect, virtual and diminished image of the object and has 

a wider field view. 1
  (iii) Concave Mirrors: It converges the sun rays from infinity to the focus of the mirror. 1
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SECTION – D
 16. (a) 

Urinary bladder

Aorta
Vena cava

Urethra

      Human excretory system

4

  (b) Functions of kidney:
   (i) Excretion of nitrogenous waste products like Urea, Uric acid. ½
   (ii) Osmoregulation/water balance. ½
 17. (a) Cells that are capable of dividing repeatedly in plants are called as meristematic cells. 1 
  (b) These cells have the ability to divide by mitosis. The growth of plants, roots, shoots and 

stem is due to these Meristematic cells. 1
 (c) Apical Meristematic cells Lateral Meristematic cells

 1. These occur at the tip of the root 
and shoot

These are present between the phloem 
and xylem in the stem.

 2. These originate from the embryonic 
cell.

Their origin is cambium.

 3. Their growth is helpful in making 
initial tissues of plant.

Their function is in older stems & root, in 
woody plants

 4. They help in the growth of plant in 
length and height

They help in adding girth to the stem and 
root to give strength.

 
  3

OR
  (a)  Hormones are chemical substances secreted by the endocrine (ductless) glands. 1
    Characteristics: (i) Acts as chemical messengers and regulates the behaviour of the target 

cells. (ii) Secreted directly into the blood and reaches the target organs. 2
  (b) (i) Testosterone (ii) Insulin 2
 18. (a) (i) To get minimum current — Resistance will be connected in series. 1
   (ii) To get maximum current  — Resistance will be connected in parallel. 1
  (b) Strength of current in series
    R = R1 + R2 = 5 + 10 = 15 � ½
    V = 6 Volts

    I = 
V
R

= 6
15  = 0.4 A 1

   Strength of current in parallel;
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1

RP
 = 

1 1

1 2R R
+  ½

     = 
1
5

1
10

2 1
10

3
10

   

    Rp = 
10
3

     V = 6 Volts

    I = 
V
R

= =6
10 3

18
10

 = 1.8 A 1

 19. (a) (i) Increasing order of atomic mass and similarity in chemical properties of elements. ½
   (ii) The formula of oxides and hydrides formed by elements. ½
  (b) Mendeleev’s Periodic Law → Properties of elements are periodic functions of their atomic 

masses. 1
  (c) Hydrogen had no fixed position in Mendeleev’s Periodic table because it resembles 

alkali metals by forming positive ions and also resemble halogens by forming diatomic 
molecule. 1

  (d) (i) Metallic character decreases from left to right, as the valence electrons are attracted by 
the nucleus more efficiently due to increase in the nuclear forces of attraction so losing 
of electron becomes more difficult. 1

   (ii) The metallic character increases from top to bottom in a group because the number of 
shells keep on increasing. Therefore the distance between nucleus and valence electrons 
increases. Thus, it is easier for valence electrons to leave from the atom of the element. 1

OR
 a. Period Group
  Horizontal rows in the periodic 

table.
Vertical columns in the periodic table. 1

 b. Atomic Radii Ionic Radii
  It is measured as half the 

distance between neighbouring 
nuclei of atom.

On addition or removal of electron the size 
of ion changes due to loss of one shell or 
repulsion/attraction of electrons 1

 c. Ionization energy (I.E.) Electronegativity
 (i) It is the energy required to remove 

the outermost electron from an 
isoated gaseous atom.

It is the ability of an atom to attract electrons 
in a covalent bond. 1

 (ii) I.E. increases across a period and 
decreases down the group.

Electronegativity increases across the period 
and decreases down the group 1

 d. Metals Reactivity Halogen Reactivity
  The reactivity of metals increases 

down the group.
The reactivity of halogens decreases down the 
the group.

½

  Li-Least reactive
  Na
  K
  Rb
  Cs-Most reactive

F-most reactive
Cl
Br
I, least reactive

½
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 20. (a) Magnetic Field: The region or space 
around a magnet where magnetic force 
can be experienced by other magnetic 
substances is called magnetic field. It 
is measured in tesla or Weber/m2. 1

   The direction of magnetic field lines 
can be found out by placing a magnetic 
compass at that point. 1

S N

Field lines around a bar magnet

1

  (b) Right Hand Thumb Rule: Hold the 
wire carrying current in your right 
hand, such that the thumb indicates 
the direction of current, then the folded 
fingers will indicate the direction of 
magnetic field lines surrounding the 
wire. 1

Magnetic field
Current

Direction of field lines 
as per the direction of current

1

 21. Hydrocarbons: Compounds containing carbon and hydrogen atoms only. 1
  General formula: (i) Saturated : Cn H2n + 2 , alkane ½ + ½
   (ii) Unsaturated : Cn H2n , alkene 
      Cn H2n – 2 , alkyne 

½ + ½

H H

HCH C

H H
(Ethane)

Saturated hydrocarbon

H

HCH C

H
(Ethene)

Unsaturated hydrocarbon

½ + ½

  Hydrogenation/addition of hydrogen in presence of catalyst is used to convert unsaturated 1
  hydrocarbon to saturated hydrocarbon.
  For e.g., 

    
CH CH H C CHH

2 2 3 3
2   Pd (catalyst)

OR
  (i) ‘A’ and ‘C’ (ii) ‘D’
  (iii) ‘C’ on hydrogenation produce ‘E’

   
H

H

H C C C C H

H H H

H

 + H2 Ni
Heat   

H

H

H C C C C H

H H H

H H H
        ‘C’                                                                  ‘E’

  (iv) ‘B’ turns blue litmus red.

┐
│any one
┘
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  (v) 
O

CH3 C OH + CH3OH conc H SO2 4    CH3COOCH3   +  H2O

SECTION – E
 22. In test tube III  and IV the black residue is obtained because the displacement reaction takes 

place to displace  iron metal. 2
OR

  ‘C’ is most reactive, ‘B’ is least reactive.
  It is because ‘C’ can displace ‘A’ and ‘A’ can displace ‘B’.
 23. The III figure is correct and as distance 

between P1 and P2 is adequate and pins 
are placed near the corner so that emergent 
ray emerges out from the opposite side 
properly.

P1 Normal

P2

1+1

 24. A is nucleus of the bud and B is the nucleus of the yeast. 1+1
OR

  (i) Amoeba is irregular in outline and has nucleus.
  (ii) View the slide in high power and observe the stage of binary fission.
 25. The blue litmus paper will turn red. This is because the litmus paper is wet and therefore  

H+ (aq) ions are released by HCl gas. 1+1
 26. The removal of all the starch present in plant is called de-starching. When plants are kept in 

continuous darkness for about forty eight hours, all the starch present in them is used up for 
various biological processes and no new starch is formed, due to absence of light.

 27. Less carbon dioxide gas will turn lime water milky, but excess of CO2 gas will make it colourless.
 2

OR
  (i) Colourless, odourless gas will be evolved. 1
  (ii) Brisk effervescence will be observed.
     CH3COOH + NaHCO3 → CH3COONa + H2O + CO2 1

SAMPLE PAPER – 12
SECTION – A

 1. 3Fe(s) + 4H2O(g)    Fe3O4(s) + 4H2(g)  1

 2. 40 W lamp has lower resistance according to the formula, P V
R

=
2

 1

SECTION – B
 3. (a) Na, Si : Third period; they have 3 shells each. ½
   C, O, Ne : Second period; They have 2 shells each. ½
  (b) C, Si : Same group, as they have same number of valence electrons i.e., 
     4 valence electrons. 1
 4. pH decreases, because curd is weakly acidic due to lactic acid is produced. 1
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 5. Rhizopus ½
  Moisture (moist surface), temperature (favourable), darkness. 1½

OR
  Ovaries contain thousands of immature eggs at the time of birth. Some of these eggs start 

maturing when girls attain puberty. One egg is produced every month by one of the ovaries.

SECTION – C
 6. (a) Straight chain hydrocarbon

   Pentane,  
H

H H H

 H3C CH3C C C
H H

   1

  (b) Branched chain

   2 Methylbutane,  H3C CH3CH2

CH3

CH  1

  (c) Cyclohexane,  1

     

CH2
CH2

CH2

CH2

H2C

H2C

 
 7. Two rays: 1

A

B
C

F

M

N

i
r P

E

B′

A′

2

OR
  u = – 30 cm, v = 60 cm

   
1
f  = 

1 1
v u
−       ⇒     

1
f  = 1

60
1
30

−
−

 = 
1
60

1
30

+  = 3
60

    ⇒    f = 20 cm 1

   m = h
h

v
u

i

o
 


60
30

 = – 2 1

                   hi = – 2 × 2.4 = – 4.8 cm 
  The image is inverted, real and twice the size of object. The lens is convex lens. 1
 8. (i) Displaces large number of peasants and tribals without adequate compensation and 

rehabilitation.  ½
  (ii) Consumes huge amounts of public money without the generation of proportionate 

benefits. ½
  (iii) Causes deforestation and the loss of biological diversity. ½
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  Suggestions: Adequate compensation and land for rehabilitation; make it profitable by generating 
electricity; afforestation. 1½

 9. (a) Analogous organs: Organs with same function but not a common evolutionary origin. Eg. 
wings of an insect and bird. 1

  (b) Vestigial organs: Organs with no use but exist in body, may have been useful in ancestors. 
Eg. canine teeth in humans 1

  (c) Sex chromosome: The 23rd pair of  chromosomes that determine the sex of an individual. 
In female, there are XX chromosomes and in male,  XY chromosomes. 1

 10. (i) ‘Q’ is most reactive because it displaces ‘P’ from P2O3 and ‘R’ from RSO4. 1 
  (ii) ‘R’ is least reactive because ‘P’ displaces ‘R’ from RO. Q displaces ‘P’ from P2O3. It means 

‘Q’ is more reactive than ‘P’. Therefore, ‘R’ is less reactive than ‘P’  and Q’  1
  (iii) Displacement reactions. 1
 11. Homologous series is a series of organic compounds having same general formula, all 

members of the compounds show same chemical properties and slight gradation in physical 
properties.   1

  Two Examples: CH3OH and C2H5OH (or any other example) ½ + ½
  Physical properties are determined by: alkyl part here, CH3 and C2H5  ½
  Chemical properties are determined by: functional group, here, alcohol (– OH). ½

OR
  (a) CaOCl2
   Chemical name - Calcium oxychloride ½
   General name - Bleaching powder ½
  (b) CaOCl2 (s) +  CO2 (g) → CaCO3 (s) +  Cl2 (g)

   Calcium carbonate is formed and chlorine gas is released. 1
  (c) CaOCl2 act as disinfectant and kills the germs present in water. 1
 12. F1 progeny is Rr  Yy-Round, Yellow 
  (i) Round yellow — 9 (Both dominant traits) 
  (ii) Round green — 3 (One recessive, one dominant) 
  (iii) Wrinkled yellow — 3 (One dominant one recessive) 
  (iv) Wrinkled green — 1 (both recessive traits)  Ratio 9 : 3 : 3 : 1
 13. (i) Na; these elements are of same period and atomic radius decreases in a period from left to right.  

 1½
  (ii) Al; as it requires highest energy to remove valence electrons among the given elements.
 1½
 14. Burning of fossil fuels produces greenhouse gases (CO, CO2, water vapour. High concentration 

of CO2 in the atmosphere allows the sun rays to enter but does not let them escape into space. 
This trapping of heat from sun rays raises the temperature of earth and causes global warming.

 3
 15. (a) Fertilisation: The fusion of male and female gamete is called fertilisation. It is the process by 

which a sperm cell and an egg cell unite to form a completely new individual. The difference 
between internal and external fertilisation is that internal fertilisation occurs inside the body, 
whereas external fertilisation happens outside the body. 2

  (b) Fallopian tube(s) is the site for fertilisation. 1
OR

  Mechanical barrier method: Use of condoms, use of loop or copper T or any other contraceptive 
device (any one) so that sperms do not reach the egg. 1
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  Chemical method: Taking oral pills that change the hormonal balance so that eggs are not 
released and fertilisation does not occur. 1

  Surgical method: Involving blocking of fallopian tube/cutting or blocking vas deferens so that 
transfer of sperms or egg is prevented. 1

SECTION – D
 16. (a)

220 V

+ –

A B

60 W

40 W
1

  (b)  I = 
P
V

   Current drawn by 60 W lamp I1 = 
60
220

W
V  = 

3
11

A ½

   Current drawn by 40 W lamp I2 = 
40
220

W
V  = 

2
11

A ½

     I = I1 + I2 = 
3

11
 + 

2
11

 =  
5

11
 A = 0.45A 1

  (c) Total energy consumed in one hour by both the lamps
    E = P × t 1
    E = (40 + 60 W) × 1 hour = 100 W × 1 hour  = 0.1 kW × 1 hour = 0.1 kWh.  1

 17.  
1 1
v u
−  = 

1
f

 1

   
1 1

16v
−
−

 = 
1
24

  Position → v = – 48 cm (image is formed 48 cm from the lens on the same side of object) 1

  Size →  h
h

v
u

  ⇒ 
′
=
−
−

h
4

48
16

 1

   h = 12 cm 1
  Nature → Image is virtual, erect and magnified. 1

OR
  (a) The mirror is convex mirror. 1

            

1
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    Use: convex mirror are commonly used as rear view mirrors in vehicles. These mirrors are 
used, because they enables the driver to see the traffic coming behind to facilitate safe driving. 
They are preferred because they give an erect, diminished but wider view of traffic behind it.  1

  (b) Radius of Curvature: The separation between the pole and centre of curvature, cut out of 
hollow sphere, of which mirror/lens forms a part is called radius of curvature. 1

   Given,   R = +24 cm
   We have      R = 2f

        f = 24
2 2
R
=  = +12 cm

   Since ‘f ’ is positive. Thus, mirror is convex mirror.  1
 18.

    

Oviduct or
Fallopian tube

Ovary

Uterus

                                   Human Female Reproductive System
  (a) Ovary (b) Fallopian tube/oviduct (c) Uterus 3
  The unfertilised egg lives for about one day only and then it get removed. The process is called 

as menstruation. 2
 19. (a) F1 Generation  

b b
B Bb Bb
B Bb Bb

   F1 Generation — Blue 2

  (b) F2 Generation
B b

B BB Bb
b Bb bb

   Out of four only one white flower (bb). So percentage of white flower is 25%  2

  (c) BB : Bb = 1 : 2 1

OR
  Five points to show the significance of variations are:
  (i) Variations helps to adapt to changing environment.
  (ii) It helps in evolution through natural selection and adaptation.
  (iii) Variation will make the population of a particular species withstand sudden change in 

environment.
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  (iv) Variation result in more genetic strength i.e. strong species.
  (v) It means the species is resistant to diseases and environment fluctuations.
 20. (a) The lamp transform electrical energy into light energy 1
  (b) The lamp should be used with 12 voltage supply of potential difference and the power of 

lamp is 40 watts. 2
  (c) V = 12Volts P = IV 
   P = 40W 40 = I × 12 

   I = ?   I  = 
40
12

 = 3.33 Ampere 2
 21. (a)

Axon
Nerve ending

Dendrite

Nucleus

Cell body
Structure of Neuron

3

  (b) (i) Dendrite acquires information. 1
   (ii) Electrical impulse travels through axon of one neuron to another. 1

OR
  (a) The glands in our body that secretes hormones are called endocrine glands and all glands 

together constitute to form an endocrine system. 2
    In brain we have hypothalamus gland and pituitary gland.
    In neck we have thyroid gland
   In chest-thymus gland.
    In abdomen - Pancreas in adrenal glands
    Pelvis - Ovaries in females and Testis in males
  (b) Na+ and K+ ions are important for the proper functioning of nerve cell 1
  (c) Homoeostasis (staying the same) is the ability to maintain a constant internal environment 

in our body is called homoeostasis. Hence regulating the blood pH, body temperature, 
Oxygen and carbon dioxide gases, water balance and blood glucose at constant level. 2

SECTION – E
 22.  (i) Reaction takes place immediately. 1
  (ii) Brisk effervescence of a colourless and odourless gas. 1

OR
  pH = log [H+]
  Bases have both [H+] as well as OH– ions but OH– are more than H+ ions. pH is always 

determined with the help of concentration of H+ ions.
23.  ∠i  and  ∠e. The angle should be between normal and the ray. The opposite faces of glass slab 

are parallel, so at the time of emergence, angle of incidence and angle of refraction remains 
same and these are alternating angles. Thus, incident ray is parallel to the emergent ray. 2
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 24. I, IV, II, III
OR

  Only one bud is formed smaller than the parent cell in budding. Two daughter cells are formed 
from parent body of almost same size in binary fission.

  In budding parent body remains whereas in binary fission parent identity is lost.
  Similarity in both is that the mode of reproduction is asexual.
 25. The germinating seeds respire and release CO2 gas along with heat energy. It is due to this heat 

energy, the temperature of thermometer increases. 1 + 1
26.  (i) Emergent ray is parallel to the incident ray. ½
  (ii) Angle of refraction is less than the angle of incidence. ½
  (iii) Angle of emergence is more than the angle of refraction. ½
  (iv) Angle of incidence is equal to the angle of emergence. ½
27.  A soap molecule has an ionic head which attracts 

water molecules and is called hydrophilic. The 
long hydrocarbon chain stay away from water 
and is called hydrophobic part of the soap.

OR
(i) CaCl2, (ii) MgCl2, (iii) CaSO4, (iv) MgSO4

Ionic head Hydrocarbon chain

4 × ½

1 + 1

SAMPLE PAPER – 13
SECTION – A

 1. Silver bromide and silver chloride salts are commonly used for black and white photography. 1
  2. It protects us from the harmful ultraviolet radiations, as it does not allow these radiations to 

enter the atmosphere of the earth. 1
SECTION – B

  3. The large number of life forms present in an area is called biodiversity. In forests we find large 
number of  species of various plants and animals. Hence it is called biodiversity hot spots. 1

  An individual can contribute to the management of forests and wildlife by: 
  (i) Avoiding cutting of forests and killing of wildlife. ½
  (ii) Educating people about the importance of forest and wildlife in our life. ½
 4. u = – 5 cm, f = 10 cm, v = ?

   
1 1
v u
+  = 

1
f

 or 
1
v

 = 
1 1
f u
−

   
1
v

 = 
1

10
1
5

−
−( )

 = 
3

10
      Or v = 

10
3

 = 3.33 cm 1

  Nature of image : Virtual and erect. 1
 5. Deoxyribo  Nucleic Acid. It is located in the chromosomes inside cell nucleus. It is also found 

in lesser amount in cell organelles like mitochondria and chloroplast.
OR

  Offspring always take 23 chromosomes from father and 23 chromosomes from mother and 
in total has 46 chromosomes. It means that total number of chromosomes remain constant.
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SECTION – C
 6. (i) Ethane: C2H6

C
H

H

H

H
H HC

×

H

C C

H

H

H× ××H ×

H
×

× ×
1

  (ii) Ethene: C2H4

C
H

H

H

H
C

H

C C

H

HH

×
×

×
× ××××

1

  (iii) Ethyne: C2H2

CH HC C C HH ×××× × ×
××

1

 7. Speciation is formation of new distinct species in the course of evolution. Also it is the evolution 
of reproductive isolation among once interbreeding population. 1

  Factors which can lead to speciation are—
  (i) Genetic drift over generation, genetic drift may accumulate which lead to speciation.
  (ii) Natural selection may work differently in different location which may give rise to speciation.
  (iii) Severe DNA change.
  (iv) A variation may occur which does not allow sexual act between two groups. 2

OR
  No, the information is not enough to tell whether ‘A’ or ‘O’ trait is dominant.
  It can be explained as:
  Case I: When ‘A’ trait is considered dominant and ‘O’ as recessive trait. In this case,
  The combination of genes in man’s blood could be IAIA or IAIO and combination of woman 

will be IOIO.
  For the daughter to have ‘O’ blood group, it is necessary that her father’s blood group must 

have the gene combination: IAIO, but since ‘A’ trait is considered dominant thus, it always 
expresses in the next generation.

  Case II: When ‘O’ trait is considered dominant and ‘A’ as recessive trait.
  In such a case the possible genotype of man’s blood, IAIO or IAIA could not be explained.
 8. (a) Light coming from the stars are supposed to travel in a straight line. But the refractive index 

of air is not same throughout. It changes as hot air is rarer than cold air. So refraction takes 
place. In this case, starlight continuously travels from a rarer medium to a denser medium. 
Hence, it continuously bends towards the normal. The continuous bending of starlight towards 
the normal results in a rise of the apparent position of the star. 1½

  (b) Scattering of light take place because of the particles present in atmosphere. At high altitude 
due to absence of atmosphere scattering of light do not take place and hence sky appears 
dark to passengers flying at high altitude. 1½
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 9. When the investigation of the inheritance of a single pair of contrasting characteristic namely  
tall-dwarf plant of pea plant was done it is called monohybrid cross. 1½

  When investigating the inheritance of two pairs of contrasting characters in pea plant like
  round – wrinkled seeds,     yellow – green seeds
  This is referred to as dihybrid cross. 1½
 10. Hypermetropia: A defect of vision in which the person can see distant objects clearly but cannot 

see nearby objects distinctly. 1
  Causes: (i) Focal length of the eye lens is too long. (ii) The eye ball has become too small.  1
  Correction: By using spectacles having converging/convex lens of appropriate power. 1
 11. The organisms or their body parts, which do not decompose, retain the impression to form fossil. 1
  When the earth is dug the fossils found closer to the surface are more recent (relative method). 1
  Another method of determining the age of fossil is by detecting the ratio of different isotopes of 

the same element in the fossil material (carbon dating). 1
OR

  (i) Homologous organs: They help to identify that the organism have evolved from the common 
ancestor. If the traits of two organisms are common, then they are closely related, e.g. forelimbs 
of human and bird. 1

  (ii) Analogous organs: Those organisms have organs with different structures but same functions 
are closely related. They do not have common ancestor. 1

  (iii) Fossils: The remains of organisms which died and got buried in the earth give idea about their 
evolution. Dinosaurs and birds both have feathers but birds can fly while dinosaurs could not, 
still they have a common ancestor. We can say that birds have evolved from reptiles. 1

 12. (i) Bromine — atomic size increases down the group as number of shells increases down the 
group. 1½

  (ii) Fluorine — tendency to gain electrons decreases down the group. 1½
 13. (i) 120 mm of Hg / 80 mm of Hg 1
  (ii) When excess of fats gets deposited in arteries, blood cannot reach to the heart, it leads to 

sweating, chest pain and breathlessness. 1
  (iii) • Take healthy diet.   • Do not smoke. Avoid alcoholic drinks.     • Do exercise regularly. 1
 14. Exothermic Reaction Endothermic Reaction

The reaction in which heat is released. The reaction in which heat is absorbed.

  (i) Exothermic   (ii) Endothermic
OR

  To find the reactivity of above metals the following reactions can be conducted:
  (i) React with water at same temperature and record the metal that reacts fastest and the speed 

of other two.
  (ii) React the metals with dilute HCl acid and observe the speed of reaction.
  (iii) React the metals with conc. HCl and compare the speed of reaction.
   The metal that finishes the reaction and is used up completely is the most reactive and the 

one that is the slowest is the least reactive.
 15. STDs — Diseases which are transmitted from an infected to a healthy person during unsafe sex. 1
  Bacterial STDs — Gonorrhoea and syphilis. ½
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  Viral STDs — warts and HIV AIDS ½
  Preventive measure — using condom. 1

OR
  The male reproductive part of an angiosperm is stamen. The female reproductive part is pistil/

carpel, which consist of stigma, style and ovary. 1½
  Stigma: It is the site for pollen grains. ½
  Style: It is a tube that contains male germ cells and reach to ovary. ½
  Ovary: It contains ovules that develops into seeds. ½

SECTION – D
 16. The potential difference V across the ends of a given metallic wire in an electric circuit is directly 

proportional to the current flowing through it. This is called Ohm’s law. 1
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 17. (a) Breakdown of glucose by various pathways for different organisms are:

Glucose
(6-carbon
molecule)

In cytoplasm
Pyruvate
(3-carbon
molecule)
+ energy

Absence of O2

(in yeast)

Lack of O2

(in muscle cells)

Presence of O2

Ethanol + CO2 + Energy
(2-carbon molecule)

Lactic acid + Energy
(3-carbon molecule)

CO2 + H2O + Energy
(in mitochondria)

3

  (b) Difference in oxidation of glucose
Aerobic Anaerobic

 (i) Glucose is oxidised in presence of O2.  (i) Oxidised in absence of O2.
 (ii) End products are CO2 + H2O + Energy.  (ii) End products are Ethanol + CO2 

  + Energy.
 (iii) Large amount of energy is released.  (iii) Less amount of energy is released. 2
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OR
(a)   

2

  (b)  (i)  Exchange of carbon dioxide and oxygen 
between plant and the atmosphere takes 
place through stomata.

  (ii) Transpiration in plants (evaporation of water) 
takes place through stomata.

  (c) Guard cells are responsible for the opening 
and closing of pores in stomata. Guard cells 
swell when water enters into them, causing the 
stomata pores to open. If guard cells shrink, 
pores are closed. A large amount of water is 
lost through these stomata, The plant closes 
these pores when no more CO2 is required.

2

1

 18. (a) Reduction techniques in metallurgy are:-
   (i) Using carbon as reducing agent: For some metals like Fe & Cu in their oxides the reduction 

can be done with coke.
      2 Fe2O3 + 3C → 4Fe + 3 CO2

      2 CuO + C   → 2Cu + CO2 1

   (ii) Using electricity for reduction: In case of most reactive metals like Na, Al, electricity is 
used for reduction.

    Eg. NaCl  electrolysis  Na+ + Cl–
                molten
    At anode  Cl– – e–→ Cl
                     Cl + Cl → Cl2(g)
    At cathode
                     Na+ + e–→ Na (s) 1
  (b) In case of some metal oxides more reactive metals like Al, Mg and Na can be used as reducing 

agent as they readily get oxidised by loss of electrons and allow the other to gain the electron 
and reduce it.

   eg. 3MnO2 + 4Al →  3Mn + 2Al2O3 + heat 
   In this case Al looses electron readily and Mn2+ ion in MnO2 gain the electrons to become 

Mn metal. 1
 19. (a)   CH3COOH and CH3CH2OH 1
     Ethanoic acid      Ethanol
  (b) (i) Ethanol when heated in presence of conc. H2SO4 , gets dehydrated to form ethene at 

160°C – 170°C. 1
   (ii) C H OH H C = CH + H OConc. H SO

160 C  170 C
2 4

2 5 2 2 2     1
  (c) Cleansing action of soap: Soap consists of two ends, long chain of hydrocarbon called 

hydrophobic part which repels water and attracts dirt and grease. The other end is hydrophilic 
which attracts water.

Chloroplast

Guard cells
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   When soap is added to water it forms micelle structure as shown below:

   Micelle

Hydrophobic Hydrophilic Soil/grease

Water

   The tail of the soap sticks to the dirt toward inwards of the micelle and the head points 
outward which attracts water. When water is agitated, the dirt sticks to more number of soap 
molecules. On rinsing with lot of water, the water washes away soap molecules with dirt 
attached to it. 2

OR
  CH CH OH  CH  = CH + H O

’P’

H SO

’Q’
3 2 2 2 2

2 4Conc.   2

  CH CH H CH  CH
’Q’

Ni

Ethane
R

2 2 2 3 3    
( )

 2

  C H O CO H O
R

2 6 2 2 2

7
2

2 3
( )

     1

 20. Detergent: Ammonium or sulphonate salt of long chain carboxylic acid. 1
  Merit: Can be used in hard water and stronger cleansing action than soap. 1
  Demerit: It is non-biodegradable and causes soil and water pollution. 1
  It does not form insoluble substance (scum) with Ca2+ or Mg2+ ions present in hard water while 

form soluble salts thus, shows cleansing action even in hard water. 2
 21. (a) 

1 + 1

  (b) The light bends more in A as compared to B hence the speed of light in A is slower than B. 
   As the speed of light decreases; its bending ability increases in that medium. 1
  (c) The material ‘A’ has greater refractive index as light bends more in A. 1

OR
  • Power of lens: It is the ability of a lens to converge or diverge light rays or it is the degree 

of convergence or divergence of light ray achieved by a lens (Reciprocal of focal length of 
the lens). 1

  • Its S.I. unit is dioptre. ½
  • Concave lens has negative power. ½
  • v = + 40 cm; h′ = h
   The lens is convex / converging. ½
   Image is real, inverted and same sized. 
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    object is at 2F 
   2 f = 40 cm     � f = 20 cm ½

   P = 
1
f

 = 
100

20 cm
 = 5 dioptre 1

 

 

1

SECTION – E
 22. C, the light is travelling from rare to denser medium (oil) so it bends toward the normal and 

then denser to rarer medium (water). So it bends away from the normal and then from denser 
to rarer medium (air) so it again bends away from the normal. Optically oil is more denser than 
water.

OR
  ‘l’ keeps on increasing with increasing angle of incidence. It is because ‘l’ depends on the 

angle of deviation (i – r), i.e. l ∝ sin (i – r), where ‘r’ is the angle of refraction.
 23. Circuit A is series and circuit B is parallel circuit. 1

  The value of R in A is 2 + 3 = 5 Ω and in Circuit B is 
1
R

 = 
1
2

1
3

+  ⇒ R = 1.2 Ω. 1

 24. The best plotted graph is III, as V is directly proportional to I and at zero current there will be 
no potential difference.

OR
  If we pass current for a longer time temperature of the resistance will increase according to the 

Joule's law of heating, H = I2 R × t. 2
 25. The ends of the wire may get corroded or some impurities may be deposited on it hence to 

remove the same and get correct readings the ends of the wire should be cleaned.
 26. Ca2+ (aq) +  2RCOONa    (RCOO)2Ca(s)   +  2Na+ (aq) 1
   Calcium ion     Soap          Scum       Sodium ion
  (in hard water)

  Mg2+ (aq) +  2RCOONa    (RCOO)2Mg(s)  +  2Na+ (aq) 1
   Magnesium ion    Soap          Scum       Sodium ion
  (in hard water)

 27. Guard cells have elastic walls. It is the elastic walls of the guard cells which changes its shape 
to open or close the stomata. When the guard cells are turgid the pore opens due to the concave 
shape formation of the guard cells.

OR
  Guard cells contain cytoplasm, nucleus and chloroplasts which help in photosynthesis. 1
  Chlorophyll, a green pigment in chloroplast helps in photosynthesis. 1
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SAMPLE PAPER – 14
SECTION – A

 1. Down the group, the effective nuclear charge experienced by the valence electron decreases 
because the outer most electrons are farther away from the nucleus. Therefore, they can be lost 
easily. Hence metallic character increases down the group. 1

 2. 1,000 Joules 1
SECTION – B

 3. (i) ng = 
4
3

;  nw = 
3
2

;  vg = 2 × 108 m/s

   ng = 
c
vg

     c = ngvg = 
4
3

 × 2 × 108 m/s = 2.67 × 108 m/s 1

  (ii) nw = 
c
vw

    vw = 
c
nw

 = 
2 67 10 2

3

8. × ×
 = 1.78 × 108 m/s 1

 4. •  Test 1 (Litmus Test):  
   Take two strips of blue litmus paper. Place a drop each of the alcohol and carboxylic acid 

on these strips separately. The blue litmus paper turns red in the case of carboxylic acid and 
remains unaffected in the case of alcohol. 1

  • Test 2 (Sodium Hydrogen Carbonate Test/ Sodium Carbonate Test): ½
   A pinch of sodium hydrogen carbonate or sodium carbonate is added, to both separately. 

If there is brisk effervescence with the evolution of a colourless gas then it is carboxylic acid. 1
 5. The two advantages:
  (i) Recharge ground water (ii) Mitigates flood and droughts 
  (iii) Brings rivers and wells back to life and makes more water available. (any two) 1 + 1

OR
  Loss of biodiversity will lead to ecological imbalance, e.g. on cutting trees in forest, lions, 

tigers will not get food and enter human population and will harm them.
SECTION – C

 6. Property P Q
(a) No. of valence electrons in the atom 1 2 ½
(b) Size of the atom Bigger Smaller ½
(c) Metallic character More metallic Less metallic ½
(d) Tendency to lose electron More Less ½
(e) Formula of oxides P2O QO ½
(f) Formula of chlorides PC1 QCl2 ½
Note: For parts (e) and (f) examples using symbols of elements may also be accepted.
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 7. Ethene, H H

H H

C C

 ½ + ½

C H OH C H + H O2 5
Conc. H SO

443 K 2 4
2 4  2

 1

Conc. H2SO4 acts as a dehydrating agent.  1
OR

  ‘A’ is ethanol, CH3CH2OH. ½

  CH3CH2OH + 2[O] Alkaline KMnO
Oxidation

4    
O

CH3 C OH
‘B’

 + H2O 1
         ‘A’
  ‘B’ is ethanoic acid, ½

  CH3COOH + C2H5OH conc H SO. 2 4   CH3COOC2H5 + H2O 1
                                                    Ethyl ethanoate

 8. Dioptre is the degree of convergence or divergence of a lens. It is the unit used for power of lens.1
  Power of concave lens is negative and  power of convex lens is positive. 1
  A person wearing convex lens has power positive and has a defect called. hypermetropia. 1
 9. The bond between aluminium and oxygen is much stronger for carbon to reduce oxygen from 

it. Hence carbon cannot be used as reducing agent. To reduce alumina (Al2O3) so as to obtain 
aluminium, electrolytic reduction is done, with the help of electricity, aluminium and oxygen 
are separated and aluminium is obtained at cathode. 3

 10. To fabricate solar cell, take a set of semiconductor like arsenic and silicon.
  Fix silicon sheets on arsenic and connect them with silver wires. 1
  Two elements used–selenium and germanium or arsenic and silicon. 1
  Solar cell panel–It consists of many cells connected together to produce large amount of 

electricity. 1
 11. (i) Xylem transports water and minerals in plants. 1
  (ii) Pulmonary artery transports de-oxygenated blood from heart to lungs. 1
  (iii) Vena cava transports the de-oxygenated blood from parts of the body to right atrium of the heart. 1

OR
  In small intestine complete digestion of food takes place. In mouth complex carbohydrate turns 

into simple carbohydrates. In stomach, digestion of proteins take place with the help of enzyme 
pepsin which works in acidic pH. Digestion of carbohydrates and fats takes place in small 
intestine with the help of pancreatic amylase and bile juice containing lipases. ½ × 6

 12. Fore-brain consists of three parts and each has its own functions
  (i) Olfactory lobe: It is related to olfactory responses, sense of smell. 1
  (ii) Cerebrum: This controls muscular movements, visual, auditory responses, responses of 

touch, smell, temperature and conscious association. 1
  (iii) Diencephalon: It regulates water balance in the body, metabolism of carbohydrates and fats, 

controls feelings of anger, pleasure, fear, hunger, etc. 1
 13. (i) Least reactive metals like gold and platinum do not corrode. 1
  (ii) It is due to the formation of Ag2S. 1
  (iii) Ag2S + H2SO4(dil) → Ag2SO4 + H2S 1
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 14. The alveoli are present at the terminal of bronchioles. They are balloon shaped structures which 
increases the surface area for the exchange of gases and are richly supplied with blood vessels 
to take the oxygen to different cells. 3

 15.  Here P = 2 kW = 2000W, V = 220 volt

  P = VI, the current I = P 2000=
V 220

 

  = 9.09 A
  As the current is 9.09 A, below the rating of fuse, the fuse will withstand i.e. it will not blow 

off when A.C. is on. 3
OR

  l = 1.0 m

  d = 0.2 mm  r = 
0 2

2
. mm

 = 
0 2
2000
. m

 . (1 mm = 10–3 m) 1

  R = 10 
  r = ?

  R = r�
l
A

  r = 
RA

l
 = 

10 ×
 m
pr2

1 0.
 1

  r = 10 22
7

0 2
2000

0 2
2000

1
1

× × × ×. .
 = 

22
7

 × 10–7  cm.

     Resistivity is 
22
7

 × 10–7  cm. 1

SECTION – D
 16. For magnified erect image – Object is placed between the optical centre and principal focus of 

a convex lens. 1

M

N

F2 2F2

F1

2F1

C1
C2

A

B
O

B′

A′

1

  For magnified inverted image – Object is placed between F and 2F of a convex lens. 1
M

N

F2 2F2

F12F1

C1

C2

A

B
O B′

A′

1
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  u = – 20 cm,    f = + 10 cm,   v = ?

   
1
f  = 

1 1
v u
−        

1
v

 = 
1 1
f u
+

   
1
v

 = 
1
10

1
20      = 

1
10

1
20

−  = 
 2 1

20  = 
+1
20

    v = + 20 cm 1
  
17.  Binary fission is a fission in which two 

daughter cells are formed of nearly equal 
size after replicating its genetic material. 
Single-celled organisms like amoeba 
undergoes binary fission. 2

Parent

Amoeba

Daughter

cells

Nucleus

Binary fission in Amoeba          

3

OR
  (a) (i) Formation of sperms and change in appearances. ½
   (ii) Thick hair growth on face and pubic region and change in voice. ½
  (b) A tube grows out of the pollen grain and travel through the style to the ovary. 1
  (c) Zygote is formed i.e. fertilization takes place. 1
  (d) Each piece grows into new organism. 1
  (e) Buds may fall on the soil and change into new organism. 1
 18.  fA = + 10 cm = 0.1 m
  Converging/Convex lens ½

     PA = 
1
fA

 = 
1

0 1+ . m  = + 10 D

     fB = – 10 cm = – 0.1 m 1

  Diverging/Concave lens ½

     PB = 
1
fB

 = 
1

0 1− . m  = – 10 D 1

  In this case the object will be between the optical centre and principal focus of the lens. Hence 
the convex lens, i.e., lens A will form virtual and magnified image of the object. 1

M

N

F2 2F2

F1

2F1

C1
C2

A

B
O

B′

A′

1
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 19. (a)

220 V

60 W

40 W

1

  (b) Current drawn by 40 W lamp

    P = VI     I = 
P
V  = 

40
220

 = 
2

11  A. 1

   Current drawn by 60 W lamp

    P = VI     I = 
P
V  = 

60
220

 = 
3

11  A. 1

    Total current drawn = 
2

11 + 
3

11  = 
5

11 A = 0.45 A 1

  (c) Total energy consumed in one hour by both the lamps

    E = P × t     E = (40 + 60 W) × 1 hour
     = 100 W × 1 hour  = 0.1 kW × 1 hour = 0.1 kWh. 1

OR
  (a) P = 50 W t = 20 minutes V = 220 V E = ?
    E = P × t

     P = 50 W = 
50

1000
 kW = 0.05 kW

     t = 20 minutes = 
20
60

h = 
1
3

h      E = P × t = 0.05 × 
1
3

 = 0.016 kWh. 2

  (b) Overloading Short Circuiting
 (i) Large amount of current is 

drawn from a single point.
Two wires come in contact with each other (naked 
wires) like live wire and earth or neutral wire.

1

 (ii) Overloading leads to
  short-circuiting.

Short circuiting is caused due to overloading. 1

  (c) Metallic bodies are good conductors of electricity, when we plug in these appliances, there 
is a tendency of flow of electric current through the appliance to a person who touch these 
appliances and can cause electrocution. To avoid this, metallic bodies are earthed. 1

   1
 20. • 23 pairs of chromosomes

• One pair, two types
• Flow chart

1
½  + ½
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  Parents

    

Male
(XY)

Female
(XX)

XX
Y

Zygote

XX XY

Male

Gametes

Offspring

Female 2
Justification: Women carry only one type of chromosome (i.e. XX chromosomal 
pairs). But in males, both X and Y chromosomes are there (i.e. XY chromosomal pair). 
So, the sex of a child is a matter of chance, depending on the type of chromosomal 
pairing (either XX or XY), during fertilisation. 1

21. (a)

Pons Medulla

Cerebellum  3

  (b) The outer protective layer of brain is called Cranium, inside this lies three membranes. 1
  (c) The space between the outer protective layers of the brain is filled with the fluid called  

cerebrospinal fluid that absorbs the shocks. 1
OR

  (a) Function of adrenaline is it increases the heart beat rate and blood pressure of the person, 
   this further increases the anxiety of a person. Insulin helps in reducing the blood glucose in 

our body.
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  (b) Iodine is required for the functioning of thyroid gland to release thyroxin hormone. This 
hormone regulation the metabolism of the body. 1

  (i) If any hormone is released in excess the functioning of that particular organ becomes 
abnormal. For eg. the excess secretion of growth hormone by pituitary gland leads to giantism.
 2

SECTION – E
 22. The change in pH colour is
  I. Green II. Red III. Blue IV. Orange 4 × ½

OR
  B (aq.KCl) and ‘D’ (distilled water) will have equal pH = 7 1
  It is because these are neutral. 1
 23. R1 and R2 are in series and R3 is in parallel to both R1 and R2.
 24. The water will rise in set up A as oxygen is used up from the flask by germinating seeds and 

carbon dioxide is absorbed by KOH, hence the water rises up in the tube due to low pressure 
inside. While in set up B the pressure difference does not arises due to cotton plug and hence 
water will not rise up in the tube.

OR
  (i) Vacuum is created due to absorption of CO2 by KOH due to which water level rises in the 

delivery tube. 1
  (ii) Oxygen is present even in air tight container needed for germination. 1
 25. When few drops of soap solution are added in the given sample of water. If lather is formed 

with soap then water is soft water. If lather is not formed then water is hard. 1
  Calcium chloride and magnesium sulphate salts present in water make the water hard. 1
 26. The 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. 1
  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. 1
 27. Image will be formed, as usual but the intensity will be reduced to half that of original.

OR
  (i) Parallel incident ray from object passes through F2 after refraction.
  (ii) A ray passing through focus will become parallel after refraction.
  (iii) A ray passing through optical center will emerge out without deviation
  (iv) The convex lens should be thin and of small aperture to obtain clear ray diagrams with 

distinct image. 4 × ½ = 2

SAMPLE PAPER – 15
SECTION – A

 1. (a) Halogen/Chloro   (b) Alcohol 1
 2. (a) X belongs to group 17 and period 3. ½
  (b) 7 electrons are present in the outermost shell, its valency is 1. ½



166 n  science – X

SECTION – B
 3. When fossil fuels are burnt CO2 is mainly produced along with oxides of sulphur and nitrogen. 

CO2 is a greenhouse gas and is responsible for global warming while other gases cause air 
pollution, acid rain and other hazardous effects. 2

 4. Sensory nerve takes information from receptors and transmit it to brain. Motor nerves transmit 
the information for action to be taken from brain to the effector organs i.e. muscles. 2

 5. India has many hilly terrains through which the rivers flow. Dams can be constructed on these 
rivers to produce electricity from hydroelectro power plants. These plants are renewable source 
of electricity, also they do not cause pollution.

  In such plans, water is collected at high rise dam, this water is allowed to fall down on the turbine 
(kinetic energy of water is transformed to mechanical energy in turbines). This turbines move 
with a magnet in and of copper coil to produce electricity. 2

OR
  Wind energy is used to harness kinetic energy of wind using wind mills. Wind mills farm is the 

large area over which number of wind mills have been erected. 2
SECTION – C

 6. (a) F1, Generation - Tall  (b) 3:1
  (c) Dwarf plants are not found in F1 generation but appeared in F2 generation because it is a 

recessive character which is not visible in F1 generation though its gamets are present in F1 
generation and when self crossing of F1 generation takes place then this character appears 
in F2 generation. 3

 7. (a) Oxides of 1st group element (Let it be A):
   1st group element: A   Valency: +1 
   Oxide: O    Valency: –2
    Chemical Formula:

      

A  O

1   2
A2O⇒

 1

  (b) Halides of the elements of group 13 (Let it be M):
   Let element of group 13: M  Valency: +3
   Halide: X    Valency: –1
     Chemical Formula:

      

M  X

3    1
MX3⇒

 
1

  (c) Compounds of element of group 2 combines with an element of group 16:
   Element of group 2: X  Valency: +2
   Element of group 16: Y  Valency: –2
     Chemical Formula:

      
XY⇒

X  Y

2    2
1    1  

1
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OR
Na+ Ca2+ Cl–

Protons 11 20 17 1
Electrons 10 18 18 1
Neutrons 12 20 18 1

 8. Addition reaction takes place in alkenes or alkynes (unsaturated hydrocarbons) ½
  General formula: Alkene — CnH2n , Alkyne — CnH2n – 2 ½
  The essential condition required for the addition of hydrogen: Presence of a catalyst. 1
  Eg.:     
         1

 9. With age the vision defects occur in same.
Defect Cause Correction

 1. Cataract Transparent membrane on 
cornea

Surgical removal or laser 
removal

1

2. Myopia Weak ciliary muscles Concave lens of right power. 1

3. Hypermetropia Weak ciliary muscles Convex lens of right power. 1

 10. Pesticides which are sprayed on the crops are poisonous substances which mixes with the soil 
and water, gets dissolved in water and is absorbed by the plant. These pesticides enter the food 
chain and is transferred to the higher trophic levels, they get accumulated as the biological 
magnification happens. 3

 11. White light is composed of seven colours, when this light entres a medium which is optically 
denser then the speed of all the colours slows down, the speed of each colour varies as it depends 
on the wavelength and hence the violet, indio, blue bends more than yellow, orange or red. 3

OR
 • Light from Sun near the horizon passes through thick layers of air and larger distance in earth’s 

atmosphere before reaching our eyes. 1
 • Near the horizon most of the blue light is scattered away by the particles, thus making sky blue 

in colour. Light which reaches our eyes is of longer wavelength, i.e. gives reddish appearance 
of Sun. 1

          

1

 12. Soaps are sodium or potassium salts of long chain carboxylic acids. ½
  Detergents are ammonium or sulphonate salts of long chain carboxylic acids. ½
  Cleansing action of soap - One part of soap molecule is ionic / hydrophilic and dissolves in 

water. The other part is non-ionic / carbon chain / hydrophobic part which dissolves in oil. 1
  Thus soap molecules arrange themselves in the form of a micelle.
  On rinsing with water, soap is washed off, lifting the oily dirt particles with it. 1

CH = CH + H CH CH
Ethene
2 2 3

Nickel Catalyst

Unsaturaged h

2 3  

yydrocarbon Saturated hydrocarbon
+ Hydrogen Ethane
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 13. (a)  (i) Reuse Jam, pickle, mineral water bottles, tin cans can be reused.  1
   (ii)  Recycle: News papers, paper, glass bottles, plastic bottles, metallic objects can be sold                         

to waste paper merchant. 1
  (b) Natural ecosystem is self sustaining and maintain ecological balance.  Artificial ecosystem 

like garden, Crop field, aquarium need utmost care on daily basis. It cannot survive if proper 
care is not given. 1

 14. (a) Esterification: Reaction in which a carboxylic acid reacts with an alcohol in presence of 
conc. H2SO4 to form a fruity smelling compound called ester.

   
CH COOH  + C H OH CH COO3

Ethanoic acid
2 5
Ethanol

Conc.H SO
3

2 4  CC H + H O2 5
Ester

2  
1

   Saponification: It is a reaction in which an ester reacts with alkali solution to form a 
compound called soap.

   
CH COOC H + NaOH CH COONa3 2 5

Ester Sodium hydroxide 3
Sodium ethan

→
ooate

2 5
Ethanol

 + C H OH
 

1

  (b) Activity to show the formation of an ester: Take a test tube and add ethanol, acetic acid and 
few drops of conc. H2SO4 in it. Warm it over a water bath, i.e., keeping the test tube in a 
beaker containing water. Pleasant, fruity smelling compound called ester is formed.

   CH COOH + C H OH CH COOC H H O3 2 5
Conc.H SO

3 2 5 2
2 4    1

 15. After fertilization , the zygote divides, several times to form an embryo within the ovule. The 
ovule develops a tough coat and is gradually converted into a seed. The ovary grows rapidly 
and ripens to form a fruit.

OR
Fission Fragmentation

(i) It takes place in unicellular organisms. It takes place in multicellular organisms. 1
 (ii) The cell splits into two or more cells, 

giving rise to daughter cells, e.g. amoeba, 
paramecium.

The body of the organism simply breaks 
into smaller pieces, which upon maturation 
grow into new individual, e.g. spirogyra.

2

SECTION – D
 16. Zygote gets implanted and starts dividing. Embryo gets nutrition from the mother’s blood with 

the help of placenta embeded in the uterine wall. During the development of embryo, the waste 
generated by the embryo is transferred into the mother’s blood through placenta. Foetus is fully 
developed inside the uterus in nine months. 3

  Ovary releases one egg every month. If the egg is not fertilised it lives for about one day only 
and then gets removed. 2

 17. (a) Mg atomic no. = 12
   electronic configuration = 2, 8, 2
   Mg2+ion electronic configuration = 2,8
   As magenesium ion has one less shell as compared to magnesium atom due to loss of two 

electrons, its size is smaller. 1
  (b) Al2O3 can react with acids as well as with bases to form salt and water. 1
  (c)  The atomic number of beryllium is 4 its electronic configuration is 2,2
   It has two shells hence in 2nd period & it has two valence electrons and hence it is in second 

group. 1
  (d) Metals have the tendency to loose electrons which one accepted by other elements to get 

reduced 1
  (e) All noble gases has its valence shell completely filled and hence are stable.  1 



	 Answers to sAmple pApers (11 to 16)   n  169

OR
  (a) Ca

2, 8, 8, 2
 

   
   (b) It is an ionic compound.  1
   Physical Properties:
  1.  It is hard solid due to strong force of attraction between ions and closed packed structure.1                    
  2.  It has high melting and boiling point due to strong bonds.  1
  3.  It is soluble in water because it ionises in aqueous solution.       1
 18. The conventions are as follows:

 (i) The object is always placed to the left 
of the mirror.

 (ii) All distances parallel to the principal 
axis are measured from the pole of the 
mirror.

 (iii) All the distance measured to the right 
of the origin (along + x-axis), i.e. 
pole are taken as positive while those 
measured to the left of the origin  
(along – x-axis), i.e. pole 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. 5 × ½

O
R

FR′

16 cm
12 cm

48 cm

  1

m =  – 3 u = – 16      v = ?       f = ? 
 m =  – 

v
u

 ½

\ – 3 = 
−
−

V
16  ⇒ v = – 48 cm

 1
f

 = 1 1 1
48

1
16v u

 
      ½

\ f = – 12 cm ½

 19. (a) Blood connects all organs for the transportation of nutrients and gases. Whereas nerves 
connect the organs for controlling and coordinating the body by receiving the impulse and 
by feedback mechanism. 2

  (b) Heart beat is the pumping of blood when heart contracts and relaxes to transport blood 
through our body. The blood that is pumped at with lot of pressure move through the blood 
vessels to feel it as pulse rate. Pulse rate is the speed of heart beat measured per minute. 2

  (c) Breathing rate is measured as the inhaling and exhaling of air and this rate changes as per 
the need of oxygen demand by our body, based on the physical activity. 1
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OR
  (a)   

   

 3
  (b) Digestive Enzymes: Acts as biocatalysts and help in digesting food.
   Salivary amylase: 
     Starch æ→ Sugar
   Pepsin: (acts in acidic medium)
     Proteins æ→ Peptones
   Trypsin: (acts in alkaline medium)
     Peptones æ→ Peptides
   Lipase:   Fats æ→ Fatty acids + Glycerol
    Enzymes in Intestinal Juice:
           Carbohydrates æ→ Glucose
            Peptides æ→ Amino acids
            Fats æ→ Fatty acids + Glycerol 2
 20. (i) Place a strong source of light(s) of white light at the focus of convex lens which will provide 

a parallel beam of light.
  (ii) Allow the light beam to pass through transparent glass tank (T) containing clear water.
  (iii) Allow the beam of light to pass through a circular hole made in a cardboard. Get a short 

image of circular hole on screen (MN) using the second convex lens.
  (iv) Dissolve 100 g of sodium thiosulphate (hypo) in about 1 L of water, in the tank and add 1 

to 2 mL of conc. HCl or H2SO4 to the water to form colloidal solution of sulphur. 2
  Observation:  
  (i) Blue light from the sides of glass will 

be observed, which is scattering of blue 
light (short wavelength) by small sulphur 
particles.

L1 L2

M

N

C

T

S

 

1

  (ii) On observing the colour of transmitted light from the side of the glass tank, facing the circular 
hole, you will observe, first orange colour and then bright crimson red colour on the screen. 
This activity helps to understand the blue colour of light which is scattered in sky and red 
colour of sun which is transmitted during sunrise and sunset.                                             2
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 21. (a)  Resistance of a wire depends on the material, cross sectional area and length of the wire. 2

  (i) P = 4 kW or 4000 W, V = 220 V, I = 
1
f

 = 18.18 A 1

  (ii) V = IR, R = 
220

18 18.
, R = 12.10 Ω 1

  (iii) Power = 4 kW, in 2 hours, energy consumed (kW h) = 4 × 2 = 8 kW h 1
OR

  The resistivity of nichrome is more than that of copper, so its resistance is also high. Therefore 
large amount of heat is produced in the nichrome wire for the same current as compared to that 
of copper wire. Accordingly more change in temperature is observed in the nichrome wire. 2

  This is explained by Joule’s law of heating. Joules law of heating states that the amount of 
heat produced in a conductor is:

  (i) Directly proportional to the square of current flowing through it, i.e.
    H ∝ I2 1
  (ii) Directly proportional to the resistance offered by the conductor to the current, i.e.
    H ∝ R 1
  (iii) Directly proportional to the time for which current is flowing through it, i.e.
   Combining these, we get
    H ∝ I2Rt
   or H = KI2Rt
   where K is a proportionality constant and in SI system, it is equal to one. 1

SECTION – E

 22. The set-up B is correct as it has voltmeter connected with resistor in parallel. 2
OR

  IC < IB < IA and VC < VB < VA 1+1
  At position ‘A’ resistance is minimum and at C resistance is maximum.
 23. A – chloroplast and B – guard cell. 1+1
 24. Convex mirror has positive focal length. Concave mirror forms a highly diminished sized, real 

and inverted image of the object at its focal  point which can be taken on the screen. 1+1
OR

  (i) Select a lens of small diameter. (ii) Select a distant object. 1+1
 25. When hard water is used in these boilers, then white scum of salts present in the hard water 

gets deposited inside the boilers making a white layer. These white layers can be removed by 
washing the boilers with dil. HCl acid.

 26. A is KOH solution and B is water 1+1

 27. The angle of refraction and emergence will increase. It is because sin
sin

i
r

 = constant according 
to Snells’ law ∴ ∠r will increase with ∠i.

  ∠i ≡ ∠e ∴ ∠e will also increase.
OR

  90°, When a ray is incident normal to the surface the refracted ray will not undergo any deviation.
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SAMPLE PAPER – 16
SECTION – A

 1. When the solution of acid is diluted the hydronium ion concentration decreases due to increase 
in volume and thus, moles per unit volume of hydronium ion decreases. 1

 2. Phloem tissue 1

SECTION – B
 3. Reproduction is the process by which existing organisms produce the offspring of their own 

kind. DNA copying during reproduction is very important for the transfer of parental characters 
to the offspring. 1 + 1

 4. Biodiversity refers to the variety of living organisms present in a given ecosystem. It includes 
all the marine and terrestrial organisms. The biodiversity of an area is measured by counting 
the number of species found in that particular area. 1

  Advantages of conserving forests:
  (a) It prevents soil erosion and floods. (b) It helps in maintaining the water cycle.
  (c) I t produces huge amount of raw materials required by the industries. 1
 5. A reaction in which a reactive metal aluminium acts as a reducing agent and reacts with iron 

(III) oxide to form molten iron metal and aluminium oxide, such a reaction is highly exothermic 
and is called the thermite reaction. The iron metal so produced in molten form is used to join 
railway tracks or cracks in the machine parts. 2

OR
  Pb(NO3)2(aq) + 2KI(aq) → PbI2(s) + 2KNO3(aq) 1
      (yellow ppt)

  Yellow precipitate of lead iodide is formed. ½
  It is double displacement, as well as precipitation reaction. ½

SECTION – C
 6. Definition: Functional group is an atom or a group of atoms that is bonded to a carbon chain 

and defines the chemical property of the organic compound. 1
Compound Functional Group Structure

Ethanol Hydroxyl (-OH) CH3CH2OH 1
Ethanoic acid Carboxylic acid (-COOH) CH3COOH 1

 7. Fore-brain consists of three parts and each has its own functions —
  (a) Olfactory lobe: It is related to olfactory responses, sense of smell. 1
  (b) Cerebrum: This controls muscular movements, visual, auditory responses, responses of 

touch, smell, temperature and conscious association. 1
  (c) Diencephalon: It regulates water balance in the body, metabolism of carbohydrates and fats, 

controls feelings of anger, pleasure, fear, hunger, etc. 1
OR

  (a) Thyroid gland: It secretes thyroxine, which is responsible for metabolism of carbohydrates, 
proteins and fats.

  (b) Pancreas: It secretes insulin which decreases blood glucose level.
  (c) Adrenal gland: It secretes adrenaline, which increases heart beat and breathing rate.
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 8. Planaria is a type of flatworm. It has the amazing capacity to regenerate its lost body part. When 
the flatworm is cut horizontally, separating the head from its tail, the tail will regenerate the 
lost head and the head will regenerate the lost tail. This process is known as regeneration. The 
diagram illustrating the process of regeneration in Planaria is given below: 1

1

  Regeneration is one of the methods of asexual reproduction, which can be observed in Hydra also. 1
 9. Isomers: Compounds with the same molecular formula but different structures/structural 

formula.  1
  Two isomers of butane:
  (i)

 

H H H

CCH C

HH H

H

H

C

H
n-butane

(ii) H H H

CCH C

HH

H

HH C

H

iso-butane

½ + ½

  The structural formula of the first three members of alkane series remains unchanged even when 
the carbon and hydrogen atoms in them are rearranged. 1

10. (a)   

   Total Resistance  Rs = R1 + R2 + R3 
     =  0.5 + 0.5 + 0.5 = 1.5Ω 1
    Rs = 1.5Ω

   (b) Current I V
R

= = 12
1 5.

 = A = 8A 1
 

   (c) Potential difference V = IR
   through each resister  1
                                   V = 8 × 0.5 = 4V
 11. Homologous Organs Analogous Organs

 (i) Same structure  (i) Different structure ½
 (ii) Perform different function  (ii) Perform same function ½

  Wing of a bat and wing of a bird are analogous organs. 1
  Justif ication: Because the designs of the two wings, their structure and components are different 

Wings of bats are skin folds stretched mainly between elongated fingers but wings of a bird are 
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a feathery covering all along the arm. 1
OR

  Accidents in small populations can change the frequency of some genes in a population even 
if they give no survival advantage. This is genetic drift, which provides diversity without any 
adaptations. So, it is the random change in the frequency of alleles in a population over successive 
generation. It is the exchange of genetic material by interbreeding between populations of the 
same species. Gene flow increases the variations in a population.

 12. (a) To find more reactive metal among iron and copper.
   Arrange the following setup:

IronRed metal
deposit

A B

CuSO4

Cu

FeSO4

½

   In test tube A, iron metal when dipped in CuSO4 it displaces copper from its solution to form 
iron sulphate and copper metal gets deposited on the surface of iron metal. 

   In test tube B — No reaction takes place. This shows that iron is more reactive than copper.   ½
  (b) Na > Zn > Fe > Cu > Ag 1
  (c) Ionic compounds have high melting point because there are strong forces of attraction between 

ions due to which large amount of energy is required to break this bond. 1
 13. (a) CO2 levels increases due to (i) Burning of fossil fuels used in transportation (ii) Thermal 

power plants (iii) Industries using coal (iv) Burning of wood/forest fires. 2
  (b) It may cause global warming leading to the melting of gaciers and increasing the sea-level. 

It will also further increase the temperature on earth. 1
 14. (a) Involuntary action involves autonomic nervous system. ½
   (i) They occur in response to the internal stimuli.
   (ii) They are connected with the functioning of internal body parts.
   (iii) It occurs without the will of the organism, e.g., heartbeat, breathing, etc. 1
   (iv) These are regulated by medulla oblongata (hind-brain). 
  (b) Reflex action involves all parts of voluntary nervous system, though they are not voluntary.  ½
   (i) They operate against harmful stimuli which are generally external.
   (ii) They are connected with emergency i.e, response to stimuli.
   (iii) Some reflexes involve the brain, rather than the spinal cord. 1
   (iv) Reflex action is generally controlled by spinal cord. 
 15. (a) As magnification is negative, the image formed is real. Hence, it is a concave mirror. ½

  (b) m v
u

   1   ∴ u = v = – 50 cm ½

   Distance of the image from the object =0 cm ½
  (c) By using mirror formula:

   
1 1 1 1

50
1
50

1
25f v u

  
        ∴ f  = – 25 cm 1



	 Answers to sAmple pApers (11 to 16)   n  175

  (d)

P

DB

B′

A′
A

F
C

Image
E

½

OR
 \\\\\\\\ \\\\\\\\\\\\

F F F

1 + 1 + 1

SECTION – D
 16.  (a) Unisexual flowers: Cucumber, pumpkin, watermelon, papaya, etc. ½
   Bisexual flowers: Hibiscus, rose, lily, etc. (Any one example can be written). ½
  (b) Changes in a flower after fertilisalion:  The outer layer of the ovule become impervious and 

hard. It functions as a seed coat. An ovule with an embryo inside it is called the seed. 
   The ovary enlarges and ripens to become a fruit. Other floral parts such as sepals, petals, stamen, 

style and stigma may fall off. However in some cases, they remain persistent in the fruit. 1 + 1
  (c) The amount of DNA is maintained in each generation by a specialised mode of cell division 

called meiosis which produces specialised male and female germ cells called gametes, 
which are haploid. One male and one female gamete fertilises to give rise to a diploid zygote 
which has the same chromosomal number as the parents DNA. This process maintains the 
chromosomal number and the amount of DNA in each generation. 2

 17. Soap: Sodium or potassium salts of long chain carboxylic acids. 1
  Detergent: Ammonium or sulphonate salts of long chain carboxylic acids. 1
  Cleansing action of soap: Ionic end of soap dissolves in water while the hydrocarbon chain 

dissolves in oil. As a result, micelles are formed which helps in dissolving the dirt. 1 + 1
  Soap reacts with calcium or magnesium ions present in hard water to form an insoluble substance 

(scum) and hence goes waste. 1
OR

  (a) H H
H C C   H ,  and

   H

H
H C OH

 2

                      

Ethene

                          Methanol

  (b)    (i)      HCOOH + NaOH → HCOONa + H2O 1
                 ‘A’ 
                      (Methanoic acid)

         (ii)     2CH3CH2COOH + MgCO3 → (CH3CH2COO)2Mg + H2O + CO2 1
                     ‘B’
                                (Propanoic acid)

         (iii)    C2H5CH2OH K Cr O2 2 7 2 4/ .conc H SO   C2H5COOH + H2O 1
                                            ‘C’
                            (1-Propanol)         

Propanoic acid
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 18.  The classification of elements was done by
 1. Dobereiner: He arranged the elements into triads. He arranged 3 elements in the increasing 

order of their atomic masses and the atomic mass of the middle element is roughly the average 
of the atomic masses of other two elements. 

 2. Newland: He arranged the elements in the increasing order of their atomic masses and found 
that every eight element had properties similar to that of the first one and called it as octaves.

 3. Mendeleev: He arranged the elements in the increasing order of their atomic masses but in 
a tabular form with periods and groups. He started the periodic law.

  Law: The properties of elements are the periodic functions of their atomic masses.
 4. Moseley: He arranged the elements in the increasing order of their atomic number. In this 

table he had 18 groups and 7 periods
  Law: The properties of elements are the periodic function of their atomic number.
 19. (a) Magnetic field is the region around a magnet in which the force or the effect of the magnet 

can be experienced (or detected). 1
   The direction of the magnetic field lines can be found by placing a magnetic compass at that 

point. 1
  (b) (i) Right hand thumb rule:  If you are holding a current carrying straight conductor in your 

right hand such that the thumb points in the direction of the current then your fingers will 
wrap around the conductor in the direction of the field lines of the magnetic field. 1 ½

   (ii) Pattern of field lines:

  

– +

+

–

R

A

K

Copper wire

1 ½

OR
  An electric motor converts electrical energy into mechanical energy. It works on the principle 

that a current carrying conductor placed in a magnetic field experiences a force. 1
  Following are the essential parts of an electric motor.
  (i) Coil: It is a rectangular coil of insulated copper wire having large number of turns.
  (ii) A large permanent magnet provides strong magnetic field between its pole pieces. The 

coil rotates between these pole pieces.
  (iii) Split rings: The two ends of coil are connected to two split rings, which are two halves of 

slip rings.
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  Working: When a current is passed through the coil, the direction of current in AB and CD is 
in opposite direction but both are perpendicular to magnetic field. Therefore, by Fleming’s left 
hand rule arm AB of the coil experiences an upward force and arm CD experiences a downward 
force. These two forces being equal and opposite to each other form a couple which rotates the 
coil. Arms BC and DA are parallel to the field and the force between them is zero. The forces 
on AB and CD turns the coil in clockwise direction. After half revolution, the split rings change 
their position. So the direction of current in the coil reverses. The couple now acting on the coil 
again moves it in clockwise direction. Due to the function of split ring commutator and brushes, 
coil continues to turn in clockwise direction. 2

  Split ring commutator changes direction after every half rotation, so that the direction of current 
going in the coil also reverses. As a result, the coil continues to rotate in one direction. So, the 
electrical energy given to the coil changes into mechanical energy. 1

 20. (a) (i) Property Ionic Compounds Covalent Compounds
1. Strength of forces Strong Weak 1
2. Solubility Generally soluble in 

water
Generally insoluble in water/
Soluble in organic solvents

1

3. Electrical Conductivity Conduct electricity Do not conduct electricity 1
  (b) (i) By reduction of its oxide with a suitable reducing agent (C/CO/Al). 1
    e.g. Fe O CO Fe + CO     

2 3 23 2 3  

   (ii) By electrolytic reduction (of its fused or molten salt). 1
    e.g. 2NaCl Na + Cl

(Molten)

electric
current  2 2

 21. (a) Lymph is a colourless fluid which is a part of blood and consists of blood plasma with no 
R.B.C., It has no W.B.C.’s, less oxygen but more of CO2 and metabolic waste. Blood is red 
in colour due to large number of R.B.C’s. Blood consists of oxygen and CO2 gas. 2

  (b) Lymph flows through thin walled vessels and resembles veins. Valves are present in vessels 
so lymph flows in one direction. Lymph moves due to contraction of the wall of the lymph 
vessels. 2
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  (c) Pacemaker is an electronic device implanted into the chest of the patient to maintain heartbeat.
 1

OR
  (a) (i) Ovary — • Production of female hormone ½
     • Production of female gamete ½
  (ii) Oviduct — • Transfer of female gamete from the ovary ½
    • Site of fertilization ½
  (iii) Uterus — • Implantation of the zygote ½
    • Nourishment of the developing embryo/placenta formation. ½
  (b) Structure of Placenta: It is a disc like structure embedded in the uterine wall, connected 

to the embryo. It has villi on the embryo’s side of the tissue and on the mother side it has 
blood spaces, which surround the villi. 1

   Function of Placenta: It provides a large surface area for nutrients like glucose and oxygen 
to pass from the mother’s side to the embryo and waste substances from the embryo’s side 
to the mother’s blood. 1

SECTION – E
 22. I, III, V, II, IV, VI

OR
  Green because chlorophyll, being green in colour, does not absorb green light.
 23. In test tube III, the splinter will be extinguished because carbon dioxide gas will be released in 

the reaction.
 24. Flammable and corrosive

OR
  (i) It exist as a solid at room temperature.
  (ii) It is 100% pure acetic acid.
 25. If an object is placed at infinity, the image is formed at the focus, erect and diminished.
 26. The accurate value of the focal length would be obtained by focusing the Sun on the screen as 

it is the farthest object.
 27. On observing this slides, we see different stages under which the nucleus of amoeba cell is 

dividing into two parts. Method of reproduction in amoeba is binary fission. 1+1
OR

  (i) Adjust the mirror and diaphragm; first observe in low power then in high power. 1
  (ii) Fix the slide on the stage and fix it using a clip. 1
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General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 1. A Mendelian experiment consisted of breeding pea plants bearing violet flowers with pea 

plants bearing white flowers. What will be the result in F1 progeny? 1
 2. Write the energy conversion that takes place in a hydropower plant. 1

SECTION – B
 3. A compound ‘X’ on heating with excess of conc. sulphuric acid at 443 K gives an unsaturated 

compound ‘Y’. ‘X’ also reacts with sodium metal to evolve a colourless gas ‘Z’. Identify ‘X’, 
‘Y’ and ‘Z’. Write the equation of the chemical reaction of formation of ‘Y’ and also write the 
role of sulphuric acid in the reaction. 2

 4. (a) Name one gustatory receptor and one olfactory receptor present in human beings.
  (b) Write a and b in the given flow chart of neuron through which information travels as an 

electrical impulse. 2
Dendrite → a → b → End point of Neuron

 5. If the image formed by a spherical 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 labelled ray diagram to support 
your answer. 2

OR
  How are power and focal length of a lens related? You are provided with two lenses of focal 

length 20 cm and 40 cm, respectively. Which lens will you use to obtain more convergent light?

179
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SECTION – C
 6. Decomposition reactions require energy either in the form of heat or light or electricity for 

breaking down the reactants. Write one equation each for decomposition reactions where 
energy is supplied in the form of heat, light and electricity. 3

 7. 2 mL of sodium hydroxide solution is added to a few pieces of granulated zinc metal taken 
in a test tube. When the contents are warmed, a gas evolves which is bubbled through a soap 
solution before testing. Write the equation of the chemical reaction involved and the test to 
detect the gas. Name the gas which will be evolved when the same metal reacts with dilute 
solution of a strong acid.

OR
  The pH of a salt used to make tasty and crispy pakoras is 14. Identify the salt and write a 

chemical equation for its formation. List its two uses. 3
 8. (a) Why are most carbon compounds poor conductors of electricity?
  (b) Write the name and structure of a saturated compound in which the carbon atoms are 

arranged in a ring. Give the number of single bonds present in this compound. 3
 9. Name the hormones secreted by the following endocrine glands and specify one function of 

each:
  (a) Thyroid (b) Pituitary (c) Pancreas 3
 10. Write one main difference 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? Give reason to justify your answer. 3

 11. 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.

OR
  What is meant by power of a lens? Write its SI unit. A student uses a lens of focal length 

40 cm and another of focal length –20 cm. Write the nature and power of each lens. 3
 12. Show how would you join three resistors, each of resistance 9 Ω so that the equivalent 

resistance of the combination is (i) 13.5 Ω, (ii) 6 Ω?
OR

  (a) Write Joule’s law of heating.
  (b) Two lamps, one rated 100 W; 220 V, and the other 60 W; 220 V, are connected in parallel 

to electric mains supply. Find the current drawn by two bulbs from the line, if the supply 
voltage is 220 V. 3

 13. (a) List the factors on which the resistance of a conductor in the shape of a wire depends.
  (b) Why are metals good conductors of electricity whereas glass is a bad conductor of 

electricity? Give reason.
  (c) Why are alloys commonly used in electrical heating devices? Give reason. 3
 14. Students in a school listened to the news read in the morning assembly that the mountain 

of garbage in Delhi, suddenly exploded and various vehicles got buried under it. Several 
people were also injured and there was traffic jam all around. In the brain storming session, 
the teacher also discussed this issue and asked the students to find out a solution to the 
problem of garbage. Finally they arrived at two main points – one is self management 
of the garbage we produce and the second is to generate less garbage at individual  
level.
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  (a) Suggest two measures to manage the garbage we produce.
  (b) As an individual, what can we do to generate the least garbage? Give two points.
  (c) List two values the teacher instilled in his students in this episode.
 15. What is a dam? Why do we seek to build large dams? While building large dams, which 

three main problems should particularly be addressed to maintain peace among local people? 
Mention them. 3

SECTION – D
 16. (a) Write the steps involved in the extraction of pure metals in the middle of the activity series 

from their carbonate ores.
  (b) How is copper extracted from its sulphide ore? Explain the various steps supported by 

chemical equations. Draw a labelled diagram for the electrolytic refining of copper.   5
 17. (a) The modern periodic table has been evolved through the early attempts of Dobereiner, 

Newlands and Mendeleev. List one advantage and one limitation of all the three attempts.
  (b) Name the scientist who first of all showed that atomic number of an element is a more 

fundamental property than its atomic mass.
  (c) State Modern periodic law. 5

OR
  (i) Which element can lose electrons most easily in 3rd period and why?
  (ii) Why does tendency to lose electrons increases down the group?
  (iii) What happens to the basic character of oxides down the group and why?
  (iv) What happens to the acidic character of oxides along a period and why?
  (v) Which group of elements can gain electrons most easily and why?
 18. (a) Mention any two components of blood.
  (b) Trace the movement of oxygenated blood in the body.
  (c) Write the function of valves present in between atria and ventricles.
  (d) Write one structural difference between the composition of artery and veins. 5

OR
  (a) Define excretion.
  (b) Name the basic filtration unit present in the kidney.
  (c) Draw excretory system in human beings and label the following organs of excretory 

system which perform following functions:
 (i) form urine
 (ii) is a long tube which collects urine from kidney
 (iii) store urine until it is passed out.
 19. (a) Write the function of following parts in human female reproductive system:
 (i) Ovary (ii) Oviduct (iii) Uterus
  (b) Describe in brief the structure and function of placenta. 5
 20. (a) A student is unable to see clearly the words written on the blackboard placed at a distance 

of approximately 3 m from him. Name the defect of vision the boy is suffering from. State 
the possible causes of this defect and explain the method of correcting it.

  (b) Why do stars twinkle? Explain. 5
OR

  (a) Write the function of each of the following parts of human eye:
 (i) Cornea (ii) Iris
 (iii) Crystalline lens (iv) Ciliary muscles



182 n  Science – X

  (b) Why does the sun appear reddish early in the morning? Will this phenomenon be observed 
by an astronaut on the Moon? Give reason to justify your answer.

 21. (a) State Fleming’s left hand rule.
  (b) Write the principle of working of an electric motor.
  (c) Explain the function of the following parts of an electric motor.
 (i) Armature (ii) Brushes (iii) Split ring 5

SECTION – E
 22. A student added few pieces of aluminium metal to two test tubes A and B containing aqueous 

solutions of iron sulphate and copper sulphate. In the second part of her experiment, she 
added iron metal to another test tubes C and D containing aqueous solutions of aluminium 
sulphate and copper sulphate.

  In which test tube or test tubes will she observe colour change? On the basis of this experiment, 
state which one is the most reactive metal and why. 3

OR
  How will you show that Zinc is more reactive than copper?
 23. What is observed when a solution of sodium sulphate is added to a solution of barium chloride 

taken in a test tube? Write equation for the chemical reaction involved and name the type of 
reaction in this case. 2

 24. List the steps of preparation of temporary mount of a leaf peel to observe stomata. 2
 25. Name the process by which an amoeba reproduces. Draw the various stages of its reproduction 

in a proper sequence. 2
OR

  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 observe. (in proper sequence)

 26. An object of height 4.0 cm is placed at a distance of 30 cm from the optical centre ‘O’ of a 
convex lens of focal length 20 cm. Draw a ray diagram to find the position and size of the 
image formed. Mark optical centre ‘O’ and principal  focus ‘F’ on the diagram. Also find the 
approximate ratio of size of the image to the size of the object. 2

 27. The values of current (I) flowing through a given resistor of resistance (R), for the corresponding 
values of potential difference (V) across the resistor are as given below:

V (volts) 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0

I (amperes) 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0

  Plot a graph between current (I) and potential difference (V) and determine the resistance (R) 
of the resistor. 2

OR
  In an experiment on studying dependence of the current (I) flowing through a given resistor, 

on the potential difference (V) applied across it list two methods how a student can change the 
values of current in the circuit?

qq
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Q.No.  Value Points/ Expected Answers Marks
SECTION – A

 1. Violet flowers 1
 2. Potential/Kinetic/Mechanical Energy into Electrical Energy 1

SECTION – B
 3. • X-Ethanol/(C2H5OH)/Ethyl Alcohol
  • Y-Ethene/(C2H4)
  • Z-Hydrogen/(H2)

  • CH3–CH2OH Conc. H2SO4  CH2=CH2 + H2O
  • Role of sulphuric acid –as a dehydrating agent. ½ × 4 = 2
 4. (a) Circumvallate papillae on taste buds on tongue is a gustatory receptor.
       Olfactory epithellium covering/lamina propria in nasal cavity is an olfactory receptor.
  (b) • Cell body/Cyton      • Axon ½ × 2 + 1 = 2 
 5. • Convex Mirror
  • Labelled Ray diagram for any position of object ½ + 1½ = 2

  OR  

  (Note: If arrows not marked, ½ mark to be deducted.)
OR

  • P = 
1
f  ½

  • P = 
1

20
1

0 20cm m
=

.
 = 5 D ½

  • P = 
1

40
1

0 40cm m
=

.
 = 2.5 D ½

  Therefore, lens with 20 cm focal length will give more convergent light. ½

SECTION – C
 6. • CaCO3 

heat  CaO + CO2

     2FeSO4 
heat  Fe2O3 + SO2 + SO3      (Any one) 1

     2Pb(NO3)2 
heat  2PbO + 4NO2 + O2

183
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  • 2AgCl sunlight  2Ag + Cl2
     2AgBr sunlight  2Ag + Br2            (Any one) 1

  • 2H2O 
electricity

 2H2 + O2 1
  (or any other equation for the decomposition reaction.)
  (Note: No marks to be deducted even if equations are not balanced.)
 7. • Zn + 2NaOH Æ Na2ZnO2 + H2 1
  • When a burning splinter is brought near the gas, it burns with a pop sound. 1
  • Gas – Hydrogen/H2 1

OR
  • NaHCO3 (Sodium Hydrogen Carbonate/Sodium Bicarbonate) 1
  • NaCl + H2O + CO2 + NH3 Æ NH4Cl 1
  Uses:
  For making baking powder,
  As an ingredient of antacid.
  Soda-acid fire extinguishers      (Any two) 1
   (Note: As no salt can have pH = 14, give full credit for any attempt of the candidates.)
 8. (a)  Carbon compounds form covalent bonds/do not disassociate into ions/do not have charged 

particles (ions). 1
  (b) Cyclohexane 1

            ½

  Total No. of single bonds = 18 ½
  (or any other cycloalkane with corresponding number of bonds)
 9. (a)  Thyroxine, regulates carbohydrates, proteins and fat metabolism/ controls metabolism for  

balance of body growth – Metamorphosis calcium level regulation. ½ + ½
  (b)  Growth hormone regulates growth and development of the body (or any other correct 

answer) – Master gland, Stimulating hormone. ½ + ½
  (c)  Insulin regulate/decreases blood sugar level ½ + ½

OR
       Glucagon regulates/increases blood sugar.
 10. Any one of the following difference: 1
   (i)  In sexual reproduction two opposite sexes are involved whereas in asexual reproduction 

only one individual is involved.
   (ii)  In sexual reproduction male and female gametes formation take place whereas in asexual 

reproduction no gamete formation occurs.
  • Sexually reproducing organisms have better chances of survival. 1
  • This is because more variations are generated. 1
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 11. 1st law: The incident ray, refracted ray and normal to the interface at the point of incidence lie 
in the same plane. 1

  2nd law: The sine of angle of incidence bears a constant ratio with the sine of angle of refraction 
for a given pair of media or (sin i/sin r = constant). 1

  Absolute refractive index of a medium
      = (Speed of light in air or vacuum)/(Speed of light in the medium) 1
  (Award full marks if the same thing is given in the form of statement)

OR
  Power of lens = Ability to converge/diverge light rays passing through it/reciprocal of the focal 

length in metres/(1/f in metres). ½
  SI unit of power is Dioptre. ½
  Power of 1st lens, P1 = (100/f1) = (100/40 cm) = +2.5 D ½
  Nature: Converging lens/Convex lens ½
  Power of 2nd lens, P2 = (100/f2) = (100/–20 m) = –5 D ½
  Nature: Diverging lens/Concave lens ½

 12. (i)   1½

  Two 9 ohm resistors in parallel are connected to one 9 ohm resistor in series;

       
1 1 1 2

9 9 9
= + =

pR
   \     9

2
= ΩpR

          R = 9 W + 9
2
Ω  = 13.5 W

  (ii)  1½

  Two 9 ohm resistors in series are connected to one 9 ohm resistor in parallel;
       Rs = 9 W + 9 W = 18 W

       

1 1 1 3
18 9 18

= + =

  \      R = 6 W
  (Note: Deduct ½ mark if calculations are not given.)

OR
  (a)  Joule’s  law of heating: Heat produced in a resistor is (i) directly proportional to the square 

of current for a given resistance, (ii) directly proportional to the resistance for a given 
current and (iii) directly proportional to the time for which the current flows through the  
resistor/H = I2Rt where, H = Heat produced, I = current, R = Resistance of the conductor 
and t = Time for which the current flows through the resistor. 1
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  (Note: If the candidate gives only the expression H = I2Rt award ½ mark only.)

  (b) Current in 1st bulb, 1
1

100 5 A
220 11

= = =
PI
V

 or 0.45 A 1

        Current in 2nd bulb, 2
2

60 3 A
220 11

= = =
PI
V

 or 0.27 A 1

 13. (a) Factors on which resistance of a conductor depends:
         (i) Length of conductor [or R a l] ½
        (ii) Area of cross section of the conductor [or R a 1/A] ½
  (b) Metals are good conductor of electricity – as they have low resistivity/have free  

       electrons. ½
          Glass is a bad conductor of electricity – as it has high resistivity/have no free electrons. ½
  (c)  Reason: Alloys have high resistivity/high melting point/alloys do not oxidise (or burn readily at high 

temperatures). (Any one) 1
 14. (a)  Incineration/Waste compaction/Biogas generation/Composting/Segregation and Safe disposal/

Vermicomposting. (Any other) (Any two) ½ + ½
  (b) Reuse of empty bottles, books, etc. ½
        Reuse of non-biodegradable substances like polythene, thermocol, etc. (Any other) ½
  (c)  Awareness about environment, scientific attitude, Concern for community–health and personal 

health. ½ + ½
 15. (a)  Dam is a barrier that is built across a river or a stream for storage of water. ½
  (b)  Large dams can ensure the storage of adequate amount water for irrigation and also for 

generating electricity. ½ + ½
  (c)  Social problem, Economic problem, Rehabitilation or loss of biodiversity and Environmental 

problems. 1½
SECTION – D

 16. (a)  (i) Calcination (ii) Reduction (iii) Purification (in the given sequence only) 1½
  (b)  Sulphide ore of copper is heated in air
       2Cu2S + 3O2 Æ 2Cu2O + 2SO2
       2Cu2O + Cu2S Æ 6Cu + SO2 2
  (Note: Full marks to be awarded even when only equations are written.)
  (c) Labelled diagram of electrolytic refining of copper. 1½
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 17. Dobereiner Periodic Table ½ + ½
  Advantage: To predict the atomic mass of middle element in each triad.
  Limitation: Dobereiner could identify only three triads.
  Newlands Periodic Table ½ + ½
  Advantage: Every eighth element had properties similar to that of first/co-related the properties 

of elements with their atomic mass.
  Limitation: It was only applicable up to Calcium/only 56 elements and no future elements to 

be discovered can fit in it.
  Mendeleev’s Periodic Table ½ + ½
  Advantage: Elements with similar properties could be grouped/He also predicted the existence 

of new elements that had not been discovered at that time.
  Limitation: No fixed position for hydrogen/Position of isotopes/Atomic masses does not 

increase in a regular manner.
  Modern Periodic Table 1
  Properties of elements are a periodic function of their atomic numbers. 1

OR
  (i) Na, it is due to larger atomic size and least effective nuclear charge. 1
  (ii) It is due to increase in atomic size and decrease in effective nuclear charge. 1
  (iii) Basic character of oxides increases down the group due to increase in metallic character. 1
  (iv) Acidic character of oxides increases along a period due to increase in non-metallic character.

 1
  (v) Group 17 elements, due to smaller atomic size and most effective nuclear charge. 1
 18. (a)  Plasma, red blood cells, white blood cells, platelets. (Any two) ½ + ½
  (b)  Lungs Æ Left side of the heart Æ Aorta Æ Body organs ½ × 4
       (Note: Give weightage even if same thing is explained in the form of paragraph.)
  (c) Prevent back flow of blood 1
  (d)  Artery has thick elastic wall and vein is thin walled/valves are present in the veins and not 

in arteries. 1
OR

  (a)  Process involved in removal of nitrogenous/harmful metabolic waste from the body. 1
  (b)  Nephron/Glomerlus/Bowman’s capsule 1
  (c) Diagram of Human Excretory System: 1½
        Labelling of the following parts: (i) kidney, (ii) ureter, (iii) urinary bladder ½ + ½ + ½
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 19. (a)  (i)  Ovary: releases egg/female gamete/ovum/ovulation/releases progestron/oestrogen/
female hormones (Any one) 1

   (ii)  Oviduct: Transportation of ovum/egg from ovary to the uterus/site of fertilisation 1
  (iii)  Uterus: Deveopment of embryo/foetus/implantation/gestation/involving menstrual cycle.

1
  (b)  Placenta: It is a disc embedded in uterine wall which contains villi on the embryo side of 

the tissue and blood space on the mother side. 1
         Function of placenta: Provides nourishment to the embryo from mother’s blood/Removal 

of waste from embryo to mother’s blood.
        Provides immunity/act as temporary gland/secrets hormones/provides oxygen.

(Any one) 1
 20. (a)  Defect of vision: Myopia or short sightedness or near sightedness. 1
  Causes of myopia: (i) Excessive curvature of eye lens/eye lens becomes more converging, (ii) 

Elongation of eye ball ½ + ½
      Methods of correction: By the use of concave lens of suitable power or focal length, the 

defect is corrected/suitable diagrammatic representation. 1
  (b)  Due to atmospheric refraction: 1
  The density of different layers of air keeps on changing due to which the apparent image of the 

stars keeps on changing. Due to this changing position of stars is responsible for twinkling of 
stars. 1

OR
  (a)  Function of:
        • Cornea: Focuses light rays/permits the light to enter the eye.
        • Iris: Controls the amount of light entering the eye/controls the size of pupil.
        • Crystalline lens: Converges light rays on to the retina.
        •  Cilliary muscles: Adjust focal length of eye lens by contraction and relaxation so that 

sharp image can be obtained on the retina/helps in accommodation ½ × 4
  (b)  In early morning, sunlight has to cover larger distance in the atmosphere. So, the shorter 

wavelengths scatter out. Only the longer wavelengths like red reaches our eye. 1½
       On moon – No ½
       Cause: Moon has no atmosphere 1
 21. (a)  Fleming’s left-hand rule: Stretch the forefinger, middle finger and thumb of left hand in 

such a way that they are mutually perpendicular to each other. If the forefinger point in the 
direction of magnetic field, middle finger point in the direction of current then the thumb 
shows the direction of force or motion of the current carrying conductor. 1

  (b)  Principle of working of electric motor: A coil carrying electric current placed in an external 
magnetic field experiences a force or torque. 1

  (c) Function of armature: Enhances the power of the motor/induces motion. 1
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  (d)  Function of brushes: Helps easy transfer of charge between the coil and the external circuit. 1

  (e)  Function of split rings: Reverses the direction of current after every half rotation of the coil, 
so that coil can keep rotating continuously. 1

SECTION – E
 22. In the test tube A, B, D she will observe colour change (No splitting of marks) 1
  Aluminium is the most reactive metal, because it displaces iron, zinc and copper from their 

aqueous salt solutions. ½ + ½
OR

  Take copper sulphate solution in a beaker and add zinc metal into it. Keep it for sometime. 1
  The blue colour solution becomes colourless and reddish brown copper metal will get deposited. 

This shows that zinc is more reactive than copper. 1
 23. White precipitate is observed. ½
        Na2SO4(aq.) + BaCl2(aq.) Æ BaSO4(s) + 2NaCl(aq.) 1
  Double displacement reaction. ½
 24. The steps are:
  (a) Removal of peel from leaf. ½
  (b) Stain with safranin. ½
  (c) Put the stained peel on a clean slide. ½
  (d) Mount it with glycerine and cover slip. ½
 25. (a)  Binary fission/Multiple fission ½
  (b)  Diagram 1½

       

OR

            
2
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 26. Ray diagrams 1

  Position of O and F ½
  Ratio = hi /ho is approximately 2:1 ½

 27.         

  Plotting of correct graph 1
  Calculation of resistance 1

OR
  (i) By changing the voltage (Potential difference) and 1
  (ii) By changing the resistance. 1

qq
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CBSE COMPARTMENT QUESTION PAPER-2018

[Transformed as per the latest CBSE Sample Question Paper 
Pattern for 2019 Board Exam]

Time: 3 Hours Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 1. Mendel took tall pea plants and short pea plants and produced F1 progeny through cross-

fertilisation. What did Mendel observe in the F1 progeny ? 1
 2. Name two constituents of biogas. 1

SECTION – B
 3. Carbon has four electrons in its valence shell. Which type of compounds can be formed by 

carbon atom and why ? Give any one example of such compounds. 2
 4. Different parts of brain are associated with specific functions. Name the part of human brain 

which perform the following functions :
  (a) Sensation of feeling full
  (b) Vomiting
  (c) Picking up a pencil
  (d) Riding a bicycle 2
 5. An object is kept 40 cm in front of a concave mirror of focal length 20 cm. Find the position 

and nature of the image. Draw a ray diagram to show the formation of image in this case. 2
OR

  A convex lens of focal length 20 cm can produce a magnified, virtual as well as a real image. 
Is this a correct statement? If yes, where shall the object be placed in each case for obtaining 
these images.
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SECTION – C
 6. In the reaction :
  MnO2 + 4HCl Æ MnCl2 + 2H2O + Cl2
  (a) Name the compound (i) oxidised, (ii) reduced.
  (b) Define oxidation and reduction on its basis.  3
 7. 1 g of solid sodium chloride is taken in a clean and dry test tube and 2 mL of conc. sulphuric 

acid is added to it. If the gas evolved is tested first with dry and then with wet blue litmus 
paper, in which case will the litmus paper change colour ? Give reason for your answer. 
What inference can be drawn about the nature of the evolved gas ? Support your answer with 
chemical equation for the reaction.  3

OR
  (a) For the preparation of cakes, baking powder is used. If at home your mother uses baking 

soda instead of baking powder, how will it affect the taste of the cake and why ?
  (b) How is baking soda be converted into baking powder ?
  (c) What makes the cake soft and spongy ?
 8. What happens when hydrogen is added to a vegetable oil in the presence of nickel ? 

Name the reaction and write one difference between the physical property of the vegetable oil 
and the product obtained in this reaction. Write the role of nickel in this reaction. 3

 9. What is geotropism ? Draw a labelled diagram of a potted plant showing positive geotropism 
and negative geotropism. 3

 10. What are acquired traits? Why are these traits generally not inherited over generations? 
Explain. 3

 11. We wish to obtain an equal sized inverted image of a candle flame on a screen kept at distance 
of 4 m from the candle flame.

  (a) Name the type of lens that should be used.
  (b) What should be the focal length of the lens and at what distance from the candle flame the 

lens be placed.
  (c) Draw a labelled diagram to show the image formation in this case.  3

OR
  A 5 cm tall object is placed at a distance of 30 cm from a convex mirror of focal length 15 cm. 

Find the position, size and nature of the image formed. 
 12. Consider the following circuit :

  
  What would be the readings of the ammeter and the voltmeter when key is closed ?   

Give reason to justify your answers.  3
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OR
  What is electrical resistivity ? Derive its SI unit. In a series electrical circuit comprising a 

resistor made up of a metallic wire, the ammeter reads 100 mA. If the length of the wire is 
doubled, how will the current in the circuit change ? Justify your answer.

 13. Calculate the total cost of running the following electrical devices in the month of September, 
if the rate of 1 unit of electricity is ` 6.00.

  (i) Electric heater of 1000 W for 5 hours daily.
  (ii) Electric refrigerator of 400 W for 10 hours daily 3
 14. While teaching the chapter “Our Environment” the teacher stressed upon the harmful effects 

of burning of fossil fuels, plastic, paper etc. The students noticed the extensive use of plastic 
and polythene in daily life, which can be avoided and the surroundings can be kept clean. 
They decided to make their school “plastic and polythene” free and motivated each other for 
its minimum use.

  (a) Why should the use of polythene and plastic be reduced in daily life ?
  (b) In what ways the students would have avoided the use of plastic and polythene in their 

school ?
  (c) How the students would have motivated each other for the success of their decision ? 3
 15. What is “Sustainable Management of Natural Resources” ? Why is it necessary ?
  Which one out of reuse and recycle, would you practise in your daily life and why ? 3

SECTION – D
 16. (a) List in tabular form any three chemical properties on the basis of which metals and non-

metals are differentiated.
  (b) State two ways to prevent the rusting of iron.    5
 17. Explain giving justification the trends in the following properties of elements, on moving 

from left to right in a period, in the Modern periodic Table.
  (a) Variation of valency. (b) Change of atomic radius.
  (c) Metallic to non-metallic character. (d) Electronegative character.
  (e) Nature of oxides.  5

OR
  (a) What was the basis of Mandelẽev’s classification of elements ?
  (b) List two achievements of Mandelẽev’s periodic tables.
  (c) List any two observations which posed a challenge to Mandelẽev’s periodic law.
 18. (a) Write the reaction that occurs when glucose breaks down anaerobically in yeast.
  (b) Write the mechanism by which fishes breath in water.
  (c) Name the balloon like structures present in lungs. List its two functions.
  (d) Name the respiratory pigment and write its role in human beings. 5

OR
  (a) Name the process and explain the type of nutrition found in green plants. List the raw 

materials required for this process. Give chemical equation for the mentioned process.
  (b) Write three events that occur during this process.
 19. (a) What is variation ? How is variation created in a population ? How does the creation of 

variation in a species promote survival ?
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  (b) Explain how, offspring and parents of organisms reproducing sexually have the same 
number of chromosomes. 5

 20. (a) What is presbyopia ? State its cause. How is it corrected ?
  (b) Why does the Sun appear reddish early in the morning ? Explain with the help of a labelled 

diagram. 5
 21. (a) What are magnetic field lines ? How is the direction of magnetic field at a point in a 

magnetic field determined using field lines ?
  (b) Two circular coils ‘X’ and ‘Y’ are placed close to each other. If the current in the coil ‘X’ 

is changed, will some current be induced in the coil ‘Y’ ? Give reason.
  (c) State ‘Fleming’s right hand rule”.

OR
  (a) Can a freely suspended current carrying solenoid stay in any direction? Justify your answer. 

What will happen when the direction of current in the solenoid is reversed? Explain
  (b) State two ways by which the strength of an electromagnet increased. 5

SECTION – E
 22. In the laboratory of a school, the sample of hard water is not available “to study the comparative 

cleaning capacity of a sample of soap in soft and hard water”. Which salt from the laboratory 
can be added to tap water to make it hard ? In the experiment how is cleaning capacity of soap 
compared ? 3

OR
  Differentiate between soft water and hard water by suitable chemical test.
 23. In a school laboratory the students are studying the properties of ethanoic acid through certain 

experiments. How can they test its acidic nature ? Give two tests. 2
 24. Draw a labelled diagram of the experimental set up for the study of liberation of carbon 

dioxide gas during respiration. 2
OR

  How many germating seeds should be taken? What is alternative to germinating seeds?
 25. Draw diagrams showing reproduction in yeast in proper sequence. 2
 26. While tracing the path of a ray of light passing through a reactangular glass slab a student 

tabulated his observations. If in his experiment for two readings he takes two values of ∠i as 
40 º and 50º, what should be the correct values of ∠e and ∠r in each case ?

OR
  Draw a labelled ray diagram for the formation of image by a convex lens of focal length  

15 cm when the object is placed at a distance of 25 cm from the lens. Determine the size of 
the image formed, if size of the object is 4 cm. 2

 27. You have following material : 2
  An ammeter (0-1A), a voltmeter (0-3V), a resistor of 20 W, a key, a rheostat, a battery of  

3V and seven connecting wires.
  Using this material draw a labelled circuit diagram to study the dependence of potential 

difference (V) across a resistor on the current (I) passing through it.
qq
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Q.No.  Value Points/ Expected Answers Marks
SECTION – A

 1. All pea plants were tall in F1 generation 1
 2. Methane/ CH4,
  Hydrogen/ H2,
  Hydrogen Sulphide/ H2S,
  Carbon dioxide/ CO2, (Any two)                                                                                            1

SECTION – B
 3. Covalent ½
  •  Because carbon atom has 4 valence electrons, hence it is not able to gain four electrons/ form 

C4– ion or lose four electrons/ form C4+ ion to attain noble gas configuration. So, it shares 
electrons to form covalent bonds/ compounds. 1

  •  CH4 (or any other) ½
 4. (a) Forebrain
  (b) Medulla/ Hind Brain
  (c) Cerebellum/ Hind Brain
  (d) Cerebellum/ Hind Brain ½ × 4
 5. u = −40 cm  f = − 20 cm
  Position of image: 40 cm in front of the concave mirror ½
  Nature : Real/ inverted ½
  Ray diagram:

               

1

OR
  Yes, we can get real as well as virtual magnified image by a convex lens. ½
  To get a virtual magnified image, object should be placed between optical centre and focus. 1
  To get a real magnified image, object should be placed between F1 and 2F1. 1

SECTION – C
 6. (a) (i) HCl is oxidized ½
     (ii) MnO2 is reduced ½
  (b) • Oxidation: Gain of Oxygen or loss of Hydrogen 1
    • Reduction: Gain of Hydrogen or loss of Oxygen 1
 7. • Wet blue litmus paper ½
  • Reason: Hydrogen ions are produced by HCl in the presence of water. 1
  • It has acidic nature ½
  • HCl + H2O Æ H3O

+ + Cl– 1
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OR
  (a) The cake will have a bitter taste because of the formation of Na2CO3/ sodium carbonate 

while baking/ heating ½ + ½
  (b) By adding tartaric acid 1
  (c) The liberated CO2 gas 1
 8. • Vegetable oil is converted into saturated fat  ½
  • Hydrogenation  1
  • Vegetable oil is liquid and saturated fat is solid at room temperature  1
  • Nickel acts as a catalyst.  ½
 9. The upward growth of shoots and downward growth of roots in response to the pull of earth’s 

gravity is called geotropism  1

      

2

 10. •  Characters that a person acquires during one’s life time are known as acquired characters / 
traits. 1

  • Such changes do not occur in the reproductive tissues. 1
  •  Changes in the non-reproductive tissues are not passed on to the DNA of the germ cells and 

therefore not inherited by the next generation. 1
 11. (a) Convex lens  1
  (b) Focal length of the lens is 2 m. ½
   Distance of candle flame from the lens is 4 m ½
  (c) Ray Diagram

      

1
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OR
  h1 = + 5 cm;   u = –30 cm;    f  =  +15cm;   v = ?

    f v u
1 1 1= +  ½
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1 1 1
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1= − =
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  Nature – virtual, erect ½
 12.    R1 = R1 + R2 + R3
     R = 5W + 8W + 12W = 25W	 	 1
     V = 6, V = IR

   \ I = .
R
V V

A
25
6

0 24
Ω 

= =   1

  Hence, Current through 12W resistance is 
25
6

A = 0.24A

     V = IR = 
×A
25

6 12Ω 
= 2.88V 1

OR
  Electrical resistivity of the material of a conductor is the resistance offered by the conductor of 

length l m and area of cross-section 1m2. 1

     r =  
RA

l

  unit of  r = 
meter

ohm metre2

= ohm metrewW 1

  Resistance of wire is doubled if its length is doubled.

  \ Ammeter reading = 
mA

2
100

= 50 mA 1

 13.    P1 = 1000 W = kW
1000
1000

  t1 = 5h

     P2 = 400 W = kW
1000
400

  t2 = 10h
  No. of days, n = 30
     E1 = P1 × t1 × n  ½
      = 1 kW × 5  × 30 = 150 kWh  ½
     E2 = P2 × t2 × n

      = 
1000
400

 kW × 10h × 30 = 120 kWh  ½
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  \Total energy = (150 + 120) kWh = 270 kWh ½
  \Total cost = 270 × 6 = ` 1620 1
14.  (a) Because they are non-biodegradable 1
  (b) • Carrying tiffin and water in steel containers
   •  Encourage the use of ink pens (ball pens are made up of plastic)/or any other. (any two)
 ½ + ½
  (c) By spreading awareness in the form of Nukkad Natak, Speeches in Morning Assembly, 

Class Discussions, Display Boards etc. (any two ways) ½ + ½
 15.     •  Managing resources to meet current basic human needs, while preserving the resources 

for the needs of future generations and maintaining the quality of the environment. 1
    • Importance
   To maintain the quality of the environment/
   To ensure the continuity of the resources 1
    • Reuse   ½
   Because process of recycling uses some energy. ½

SECTION – D
16. (a) Metals Non-Metals

 1. Lose electrons to form positive 
ions/are electropositive in nature.

Gain electrons to form negative 
ions/ are electronegative in 
nature

 2. React with dilute acids to liberate 
hydrogen gas

Do not react with dilute acids

 3. Generally metal oxides are basic 
in nature

Generally non-metal oxides are 
acidic in nature

 1×3
        (b)  (i) Painting,  (ii) Oiling,  (iii) Galvanization,  (iv) Alloying
     (or any other) (any two)  1× 2
 17. (a) Valency first increases, then decreases
  (b) Decreases
  (c) Increases
  (d) Increases
  (e) Changes from basic to acidic  1×5

OR
   (a)  Atomic mass  1
   (b)  (i) He could classify all the 63 elements known at that time
    (ii) He left gaps for the yet to be discovered elements.
    (iii) He predicted the properties of such elements. (any two)  1×2
   (c)   (i) Position of isotopes
    (ii) Irregular increase in atomic masses in going from one element to the next, making the 

prediction of undiscovered elements difficult.
    (iii) Position of Hydrogen.    (any two)  1×2
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 18. (a) Glucose In Cytoplasm Pyruvate, In absence of oxygen Ethanol +CO2 + Energy  ½, 1
  (b) Fishes take in water through the mouth and force it past the gills where the dissolved 

oxygen is taken up by the blood. 1
  (c) Alveoli ½
   Functions – They contain an extensive network of blood vessels which exchange gases.  
   They increase surface area of absorption of gases. ½
  (d) Haemoglobin ½
   Role – Due to high affinity for O2, it helps in its transport from alveoli to the tissue ½

OR
   (a)  • Process – Photosynthesis ½
     • Type of Nutrition – Autotrophic Nutrition
     Explanation – Autotrophic nutrition is the process where plants prepare their own 

food, using inorganic material such as CO2 and H2O in presence of Sunlight and 
Chlorophyll. ½, ½

     • 6CO2 + 12H2O ,Chlorophyll Sunlight C6H12O6 + 6O2 + 6H2O  1
       (Glucose)

     • Raw material — CO2, H2O ½, ½

   (b) (i) Absorption of light energy by chlorophyll

    (ii) Conversion of light energy to chemical energy and splitting of water molecules into 
hydrogen and oxygen

    (iii) Reduction of Carbon dioxide to Carbohydrates  1½

 19. (a)  •  Occurrence of differences between organisms is called Variation.  ½

    • New variation may arise during the process of DNA copying that already has 
variations accumulated from previous generations. Combining variations from two or 
more individuals would thus create new combinations of variations.  1½

    • Species having suitable variations have more chances of survival in case of change in 
environmental conditions.  1

   (b)   In sexually reproducing organisms male and female gametes/ reproductive cells with 
only half the number of chromosomes (as in the parent cell) are produced. During 
fertilization, when male and female gametes fuse to give rise to a zygote, original number 
of chromosomes are restored.  2

 20.  (a) Presbyopia: Defect of vision when a person is unable to see nearby as well as far off 
objects clearly.

   Causes: Gradual weakening of the ciliary muscles/ diminishing flexibility of the eye lens.
   Correction: By the use of bi-focal lenses.  1×3
   (b) Due to scattering of blue light/ light of shorter wavelengths, light of longer wavelengths/ 

red component of light reaches our eyes. This gives reddish appearance of the sun. 1
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1

 21. (a) Magnetic field line:

    • Path along which a hypothetical free north pole would tend to move 1
    • By drawing a tangent on the magnetic field line at that point  1
   (b) Yes.  1
   With change in current in the coil X, the magnetic field associated with it also changes 

around the coil Y placed near it. This change in magnetic field induces a current in the 
coil Y.  1

   ( ) Fleming’s right hand rule
   Stretch the thumb, forefinger and middle finger of right hand so that they are perpendicular 

to each other. If the forefinger indicates the direction of the magnetic field and the thumb 
shows the direction of motion of the conductor, then the middle finger will show the 
direction of induced current in the conductor.  1

OR
  (a) A current carrying solenoid behaves like a bar magnet. When it is suspended freely it will 

stay in north–south direction.  2
    On reversing the direction current, it will turn to 180° because its polarity will be 

reversed. 1
  ( )  (i)  Increase in number of turns in the solenoid.  1
   (ii) Increase in the strength of current flowing in the solenoid. 1

SECTION – E
	 22.	 •	Sulphate, Chloride or hydrogen Carbonate of Calcium or Magnesium (or their formula) 

(any one)  1
	 	 •  By adding equal amount of soap to water taken in two test tubes, shaking vigorously and 

comparing the length of lather/foam formed in each test tube.  1
OR

   Add soap solution to each of them. If sufficient foam is formed, it is soft water. If less 
foam is formed, it is hard water.
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 23. (i) Blue litmus turns red. 1
  (ii) On adding solid sodium carbonate or sodium hydrogen carbonate, brisk effervescence is 

observed. 1
 24. 

Delivery tube

Water

KOH Solution

Germinating
seeds

 2

OR
  About 40 to 50 germinating seeds should be taken. Flower buds can be taken instead of 

germinating seeds. 1+1

 25. 

  Diagram 1
  Elongation and division of Nucleus ½
  Budding of Parent Cell ½
 26. If ∠i = 40° then ∠e = 40° r =  23°
  If ∠i = 50° then ∠e = 50°               r  = 30°   ½×4

OR

     

2
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 27. 

 2

qq



Sample paper–19
CBSE SAMPLE QUESTION PAPER 2018-19

Time: 3 Hours Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 1. Name a common nutrient that is absorbed in the small intestine and reabsorbed by the kidney tubules. 1
 2. The presence of a particular group of bacteria in water bodies indicates contamination. Identify 

the group. 1
SECTION – B

 3. How is magnesium chloride formed by the transfer of electrons? Why does the solution of 
magnesium chloride conduct electricity? 2

 4.	 In	a	flowering	plant,	summarize	the	events	that	take	place	after	fertilization.	 2
 5.	 A	ray	of	light	enters	into	benzene	from	air.	If	the	refractive	index	of	benzene	is	1.50,	by	what	

percent	does	the	speed	of	light	reduce	on	entering	the	benzene?	 2
OR

	 	 For	the	same	angle	of	incidence	in	media	A,B	and	C,	the	angles	of	refraction	are	20°,	30°	and	
40°	respectively.	In	which	medium	will	the	velocity	of	light	be	maximum?	Give	reason	in	
support of your answer. 2

 6.	What	happens	when	aqueous	solutions	of	sodium	sulphate	and	barium	chloride	are	mixed?	
Give	a	balanced	equation	for	the	reaction	with	state	symbols.	Name	and	define	the	type	of	
chemical	reaction	involved	in	the	above	change.	 2

SECTION – C
 7. Identify the compound of calcium which is used for plastering of fractured bones. With the 

help of chemical equation show how is it prepared and what special precautions should be 
taken during the preparation of this compound. 3

203
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OR
	 	 ‘Sweet	 tooth	may	lead	to	 tooth	decay’.	Explain	why?	What	 is	 the	role	of	 tooth	paste	 in	

preventing	cavities?
 8. The	electronic	configuration	of	an	element	‘X’	is	2,8,6.	To	which	group	and	period	of	the	modern	

periodic	table	does	‘X’	belong	.State	it	valency	and	justify	your	answer	in	each	case. 3
 9.	 Pertaining	to	endocrine	system,	what	will	you	interpret	if-	 3
  (i)	You	observe	swollen	neck	in	people	living	in	the	hills
  (ii)	Over	secretion	of	growth	hormone	takes	place	during	childhood
  (iii)	Facial	hair	develops	in	boys	aged	13.
 10.	 A	variegated	leaf	with	green	and	yellow	patches	in	used	for	an	experiment	to	prove	that	

chlorophyll	is	required	for	photosynthesis.	Before	the	experiment	the	green	portions	(A),	and	
the	pale	yellow	portions	(B),	are	observed.	What	will	be	the	colour	of	‘A’	just	before	and	after	
the	starch	test?	Also	write	the	equation	of	photosynthesis	and	mark,	as	well	as	validate	from	
which	molecule	the	by-product	is	obtained.	 3

 11.	 The	image	of	an	object	formed	by	a	mirror	is	real,	inverted	and	is	of	magnification	-1.	If	the	
image	is	at	the	distance	of	30	cm	from	the	mirror,	where	is	the	object	placed?	Find	the	position	
of	the	image	if	the	object	is	now	moved	20	cm	towards	the	mirror.	What	is	the	nature	of	the	
image obtained? Justify your answer with the help of ray diagram. 3

OR
	 	What	is	meant	by	power	of	a	lens?	You	have	three	lenses	L1,	L2	and	L3	of	powers	+10D,	+5D	

and	-10D	respectively.	State	the	nature	and	focal	length	of	each	lens.	Explain	which	of	the	
three	lenses	will	form	a	virtual	and	magnified	image	of	an	object	placed	at	15	cm	from	the	
lens.	Draw	the	ray	diagram	in	support	of	your	answer.

 12.	 Two	lamps,	one	rated	100	W	at	220	V	and	the	other	200	W	at	220V	are	connected	(i)	in	series	
and	(ii)	in	parallel	to	electric	main	supply	of	220V.	Find	the	current	drawn	in	each	case.	 3

 13.	 The	figure	below	shows	three	cylindrical	copper	conductors	along	with	their	face	areas	and	lengths.	
Compare	the	resistance	and	the	resistivity	of	the	three	conductors.	Justify	your	answer.	 3

  

A

L

(a)

3L

(b)

L/3

(c)

3AA/3

 14.	What	is	biogas?	Describe	the	steps	involved	in	obtaining	biogas.	 3
 15.	 How	is	ozone	both	beneficial	and	damaging?	How	can	we	prevent	the	damaging	effect	of	

ozone?	 3
OR

	 	 The	flow	of	energy	between	various	components	of	the	environment	has	been	extensively	
studied.	Give	an	outline	of	the	findings.
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SECTION – D
 16. (a)	How	will	you	show	experimentally that metals are good conductors of heat. 5
  (b)	Describe	the	extraction	of	mercury	metal	from	its	ore	cinnabar	(HgS).
 17.	 A	compound	A	(C2H4O2)	reacts	with	Na	metal	to	form	a	compound	‘B’	and	evolves	a	gas	

which	burns	with	a	pop	sound.	Compound	‘A’	on	treatment	with	an	alcohol	‘C’	in	presence	of	
an	acid	forms	a	sweet	smelling	compound	‘D’	(C4H8O2).	On	addition	of	NaOH	to	‘D’	gives	
back	B	and	C.	Identify	A,	B,	C	and	D	write	the	reactions	involved.	 5

OR
  (a)	Explain	why	carbon	forms	covalent	bond?	Give	two	reasons	for	carbon	forming	a	large			

number of compounds.
  (b)	Explain	the	formation	of	ammonia	molecule.
 18. (a)	Draw	the	diagram	of	female	reproductive	system	and	match	and	mark	the	part	(s):	 5
  (i)	Where	block	is	created	surgically	to	prevent	fertilization.
  (ii)	Where	CuT	is	inserted?
  (iii) Inside which condom can be placed.
  (b) Why do more and more people prefer to use condoms? What is the principle behind use of 

condoms? 5
 19.	 Name	the	phenomenon	that	governs	the	following:
  (i)		Green	beetles	living	in	green	bushes	are	not	eaten	by	the	crows.
  (ii)		Number	of	blue	beetles	in	green	bushes	increases,	only	because	the	red	beetles	living	there	

were trampled by a herd of elephants.
  (iii)		No	‘medium	height	plants’	are	obtained	in	F1	generation,	upon	crossing	pure	tall	and	

dwarf pea plants.
  (iv)		Tails	of	mice	were	surgically	removed	for	several	generations;	still	mice	had	tails	in	the	

following generations.
  (v)		A	migrant	beetle	reproduces	with	the	local	population;	as	a	result	genes	of	migrant	beetle	

enter the new population. 5
OR

  (a) What are fossils and how is age of fossils determined?
  (b)	During	artificial	selection,	which	features	of	wild	cabbage	were	selected	to	give	rise	to	
  	(i)	Cabbage	 	 (ii)	Cauliflower
 20. (a) What is meant by the term ‘power of accommodation’? Name the component of eye that 

is responsible for the power of accommodation.
  (b)	A	student	sitting	at	the	back	bench	in	a	class	has	difficulty	in	reading.	What	could	be	his	

defect	of	vision?	Draw	ray	diagrams	to	illustrate	the	image	formation	of	the	blackboard	
when he is seated at the (i) back seat (ii) front seat. State two possible causes of this defect. 
Explain	the	method	of	correcting	this	defect	with	the	help	of	a	ray	diagram.	 5

 21. (i)	With	the	help	of	an	activity,	explain	the	method	of	inducing	electric	current	in	a	coil	with	
a	moving	magnet.	State	the	rule	used	to	find	the	direction	of	electric	current	thus	generated	
in the coil.
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  (ii)	Two	circular	coils-1	and	coil-2	are	kept	close	to	each	other	as	shown	in	the	diagram.Coil-1	
is	connected	to	a	battery	and	key	and	coil-2	with	a	galvanometer.	State	your	observation	
in	the	galvanometer:

Coil-1 Coil-2

K

  (a)	When	key	k	closed;		 	 (b)	when key	k	is	opened;	 5
	 	 Give	reason	for	your	observations.

OR
  Name	a	device	which	converts	mechanical	energy	into	electrical	energy.	Explain	the	underlying	

principle	and	working	of	this	device	with	the	help	of	a	labelled	diagram.

SECTION – E
 22.  When few drops of phenolphthalein are added	to	a	dilute	solution	of	sodium	hydroxide	a	pink	

colour	is	produced.	What	will	be	the	colour	of	the	final	mixture	when	excess	of	HCl	is	added	
to	it?	(justify	your	answer)		 2

OR
  Arrange	the	metals	iron,	magnesium,	zinc	and	copper	in	the	increasing	order	of	their	reactivity.	

What	will	be	the	two	observations	made	by	the	student	when	iron	filings	are	added	to	copper	
sulphate solution?

 23.  From	an	experiment	to	study	the	properties	of	acetic	acid.	Answer	the	following	questions:
  (a)	Name	the	substances	which	on	addition	to	acetic	acid	produce	carbon	dioxide	gas.	Give		

relevant	chemical	equation	for	the	above?
  (b)	How	is	CO2 gas tested in the laboratory? 2
 24.  When	observed	under	high	power	of	the	microscope,	‘chain	of	buds’	is	visible	in	the	microscopic	

view.	In	which	organism	can	it	be	observed?	Explain	the	process.	 2
OR

	 	 In	the	experimental	set	up	on	‘CO2	is	released	during	respiration,’	if	one	forgets	to	keep	the	vial	
with	KOH	in	the	conical	flask,	how	will	the	result	vary?	Give	details.

 25.  You	soak	seeds	of	bean	and	observe	them	after	2-3	days.	What	will	be	your	observations?	 2
 26.  The	current	flowing	through	a	resistor	connected	in	an	electrical	circuit	and	the	potential	

difference	developed	across	its	ends	are	shown	in	the	given	ammeter	and	voltmeter.	Find	the	
least	count	of	the	voltmeter	and	ammeter	.What	is	the	voltage	and	the	current	across	the	given	
resistor? 2



	 cBSe Sample queStion paper 2018-19   n   207

 27.  Consider	the	path	of	a	ray	of	light	passing	through	a	rectangular	glass	slab	for	different	angles	
of	incidence.	(i)	Which	one	is	greater:	angle	of	incidence	or	angle	of	refraction?	(ii)	What	
happens	to	the	emergent	angle	on	increasing	the	incident	angle	at	air-glass	interface?	(iii)	State	
the conditions when no refraction occurs. 2

OR
  Sunita takes a mirror which is depressed at the centre and mounts it on a mirror stand. An erect 

and enlarged image of her face is formed. She places the mirror on a stand along a meter scale 
at	15	cm	mark.	In	front	of	this	mirror,	she	mounts	a	white	screen	and	moves	it	back	and	forth	
along	the	meter	scale	till	a	sharp,	well-defined	inverted	image	of	a	distant	tree	is	formed	on	
the	screen	at	35	cm	mark.

  (i)	Name	the	mirror	and	find	its	focal	length.
  (ii) Why does Sunita get sharp	image	of	the	distant	building	at	35	cm	mark?

qq
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MARKING SCHEME OF CBSE SAMPLE QUESTION PAPER–2018-19

Q.No.  Value Points/ Expected Answers Marks

SECTION – A
 1.	 Glucose/Amino	acids 1
 2.	 Coliform	bacteria 1

SECTION – B
 3. Mg	 -12	 2,	8,	2	 2
	 	 Cl	 -17	 2,	8,	7

   
	 	 The	2	electrons	 lost	by	a	magnesium atom are gained by chlorine atoms to produce a 

magnesium	ion	and	2	chloride	ions.
	 	 MgCl2
  Solution of magnesium chloride conduct electricity because an ionic compound
	 	 dissociates	into	ions	when	dissolved	in	water	and	hence	conduct	electricity.
 4. (Fertilization	results	in	formation	of	zygote).	 2
	 	 Zygote	divides	several	times,	to	form	an	embryo.	The	ovule	develops	a	thick	coat	and	is	into	

seed.	The	ovary	grows	rapidly	and	ripens	to	form	the fruit.

 5. We	have	n = 
speed of light in vaccum ( )
speed of light in benzene ( )

c
v

 2

  ∴ v =  
c
n

= ¥3 10
1 50

8

.
m/s =	2	×	108	m/s

  % decrease = 
3 1 10

3 10

8

8

−( ) ¥
¥ 	×	100%	=	66.7%

  OR
  From Snell’s law

  n = 
sin
sin
i
r

= c
v

  Since c and sin i are constant therefore sin r  v
  Therefore	velocity	of	light	is	maximum	in	medium	C.
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SECTION – C
 6. A white precipitate is formed. 3
  Na2SO4	(aq)	+	BaCl2 (ag) æÆ	2NaCl	(aq)	+	BaSO4 (Ø)
	 	 Doubled	Displacement	reaction
  It is a reaction in which there	is	an	exchange	of	ions	between	the	reactants.
 7. Plaster	of	Paris	CasO4. ½H2O 3
  Calcium	sulphate	hemihydrate
  Preparation

  

CaSO 2H O CaSO .½H O H OK
2

Gypsum
4 2

373
4 2 1æ Æææ + ½

( )

  Precaution
	 	 Gypsum	should	not	be	heated	above	373	K	otherwise	it	will	form	CaSO4.

OR
  Sweet tooth leads to tooth decay. Which is caused by the action of bacteria on food particles 

remaining	in	the	mouth	and	acid	is	formed.	The	pH	of	the	mouth	falls	below	5.5	and	the	tooth	
enamel	dissolves	resulting	in	cavities.	Toothpastes	are	generally	basic,	 they	neutralise	the	
excess	acid	produced	in	the	mouth	and	prevent	tooth	decay.

 8. X	–	2,	8,	6	 3
  (a)	Since	‘X’	has	three	energy	shells	and	period	number	of	an	element	is	equal	to	the	number	

of	energy	shells,	X	belongs	to	3rd period.
  (b)	X	has	6	valence	electrons	it	belongs	to	group	16.
  (c)	Valency	will	be	2.	To	acquire	noble	gas	configuration	it	will	gain	2	electrons.
 9. (i)	Less	intake	of	iodine	(in	the	diet)	 3
  (ii) Will lead to gigantism
  (iii) Timely secretion of testosterone
 10. Just	before	Starch	test	–	Pale	yellow	 3
	 	 Just	after	Starch	test	–	Blue	black

  
6CO + 6H O C H O OChlorophyll

Sunlight 6 22 2 6 12 6æ Ææææ +

  O2 is obtained from water (H2O),	as	splitting	of	water	results	in	formation	of	hydrogen	(used	
for	making	glucose)	and	oxygen	(by-product).

 11.  m = - v
u

 3

	 	 	 –1	 =	 − −30( )
u

  ∴ u	=		–30cm

	 	 Using	mirror	fomula:	u	=	–30	cm,	v	=	–30	cm

    

1 1 1
f v u

= +
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1 1
30

1
30f

= +
− −

	 	 																					f					=		–15	cm

  Now u’	=	–10	cm,			f	=	–15cm

	 	 Using	mirror	fomula:

    
1
v '  = 

1 1
f u

-
'

    v’	=		+30cm	

	 	 For	ray	diagram	refer	NCERT	Page	166	Figure	10.7.

OR

	 	 Power	of	a	lens	is	the	degree	of	convergence	of	divergence	of	light	rays	achieved	by	a	lens.

	 	 Lens	L1	:		 	 	 f1		=		
100 100

101p
=

+  =	+10	cm	;		 Convex	lens

	 	 Lens	L2	:		 	 	 f2		=		
100 100

52p
=

+
 =	+20	cm	;						 Convex	lens

	 	 Lens	L3	:		 	 	 f3		=		
100 100

103p

  =	–10	cm	;						 concave	lens

	 	 Lens	L2	will	form	a	virtual	and	magnified	image	of	an	object	placed	at	15	cm	from	the	convex	
lens	because	concave	lens	can	never	form	virtual	and	magnified	image	of	an	object	and	convex	
lens	form	such	image	only	when	the	object	is	placed	between	the	optical	centre	and	principle	
focus	of	the	convex	lens.

	 	 For	diagram	refer	NCERT	Page	181	figure	10.16	(f).

 12.  R1	 = 
V
P

2

1

220 220
100

484= ¥ = W   3

	 	 	 R2	 = 
V
P

2

2

220 220
200

242= ¥ = W
  
  In	series:
	 	 	 Rs =		R1	+ R2	=	484	+	242		=	726	W

  ∴ Is =  
V
Rs

= =220
726

10
33

A =	0.30A

  In	parallel: 

                   
1 1 1

1 2R R RP
= +

    = 
1

484
+ 1

242
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	 	 	 Rp = 
484

3
W

   Ip = 
V
RP

= ¥ = =220 3
484

30
22

1 36A A.

 13.  Ra = ρ
l
A   3

   Rb =  
3

3
9 9L

A
L
A a/






  R

   Rc = 
L

A
L
A a

/ 3
3

1
9

1
9

  R

                          Hence	Rb>Ra>Rc

   ρa  = ρb = ρc  because all the three conductors are of same meterial.
 14. Biogas	is	a	mixture	of	methane,	carbon	dioxide,	hydrogen,	hydrogen	sulphide.	 3
	 	 Following	steps	are	involved	in	obtaining	biogas:
  (i)	Mixing	(Slurry	of	cattle-dung	and	water)

  (ii)	Digesting	(decomposition	of	cattle-dung	by	anaerobic	bacteria)
  (iii) Formation of biogas

  (iv)	Residue	left	after	the	formation	of	biogas.
 15. Damaging	as	it	is	a	deadly	poison.	 3
	 	 Beneficial	as	it	shields	the	surface	of	the	earth	from	UV	radiations	of	the	Sun.
	 	 By	not	using	synthetic	chemicals	like	CFCs,	that	deplete	O3 layer.

OR
	 	 • Flow of energy is unidirectional.
	 	 •	Terrestrial	plants	take	about	1%	of	the	Sun’s	energy	and	change	it	to	chemical	energy.
	 	 •	A	great	deal	of	energy	 is	 -lost	as	heat/	used	 for	digestion/doing	work/growth	and	

reproduction.
	 	 •	Only	10%	of	organic	matter	present	at	each	trophic	level	(and	available	to	next	trophic	

level).
	 	 •	Food	chains	are	mainly	of	3-4	trophic	levels	(because	of	10%	law)	.
	 	 •	The	number	of	producers	are	maximum	(the	number	reduces	in	subsequent	trophic	levels).
	 	 • Food webs are more common (as compared to isolated food chains).
	 	 •	Biological	magnification	can	be	observed.	(Any	three)
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SECTION – D
 16. (a)  5

   Procedure
	 	 	 Observation	-	Heat	is	 transferred	from	one	end	of	metal	wire	to	the	free	end	of	wire	

which		melts	the	wax	and	pin	falls.	Shows	metals	conduct	heat.
  (b) Ore HgS cinnabar
	 	 	 Roasting	 	 2HgS	(s)	+	3O2(g) →	2HgO(s)	+	2SO2(g)
                     

Δ	 	 	 Reduction	  2HgO(s)	æ   → 	2Hg(l)	+	O2(g)

 17.   2CH3COOH		+		2Na	→	2CH3COONa	+	H2O 5
	 	 	 	 								(A)																																				(B)
	 	 	 	 CH3COOH	+	C2H5OH → CH3COOC2H5 + H2O
	 	 	 	 	 	 	 	 	 	 		(C)																						(	D)
	 	 	 	 CH3COOC2H5 + NaOH æ→	C2H5OH	+	CH3COONa
	 	 A	-	CH3COOH
	 	 B	-	CH3COONa
	 	 C	-	C2H5OH
	 	 D	-	CH3COOC2H5

OR
 (a) Carbon	has	electronic	configuration	2,	4.	It	could	gain	four	electrons	forming	C-4 anion or 

lose	4	electrons	to	form	C+4	cation	.	Both	are	not	possible	due	to	energy	considerations. 
Carbon	overcomes	this	problem	by	sharing	electrons	and	forming	covalent	compounds. 
Two	reasons	for	forming	large	number	of	compounds:

	 	 (1)		Catenation
	 	 (2)	Tetra	valency
 (b) Formation of NH3 molecule
   N	–	2,	5
   H	–	1
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  Three hydrogen atoms	each	share	their	1	electron	with
  nitrogen to form three covalent	bonds

and make an ammonia molecule (NH3).

 18. (a) Refer	NCERT Diagrams page	137,	figure	8.11	 5

Stand
Clamp

Metal wire

Burner

Wax
Pin
Free end of wire

  	Correct	diagram	with	correct	labelling	,	correctly	matched	with	the	following	parts:
  (i)	Fallopian	Tube/Oviduct
  (ii) Uterus
  (iii)	Vagina
  (b)	People	prefer	use	of	condoms	as	it	prevents	STDs/gives	privacy	to	the	user.	Condoms	help 

create	a	mechanical	barrier	preventing	meeting	of	sperms	and	ovum.
 19. (i) Natural selection 5
  (ii)	Genetic	drift
  (iii)	Law	of	Dominance
  (iv)	Acquired	characters	are	not	inherited
  (v)	Gene	flow

OR
  (a)	Body	or	its	parts	that	are	not	decomposed/preserved	traces	of	organisms.
   (to begin with new line)
	 	 •	Upon	digging	the	earth,	the	fossils	that	are	found	closer	to	the	surface	are	more	recent	

than the fossils in deeper layers.
	 	 •	By	detecting	the	ratios of different isotopes of the same element in the fossil material.
  (b)	(i)	by	selecting	very	short	distances	between	leaves.
  	(ii)	by	selecting	sterile	flowers.
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 20. (a) Power of accommodation:	It	is	the	ability	of	the	eye	lens	to	adjust	its	focal	length.	 5
	 	 Ciliary	muscles	of	eye	are	responsible	for	change	in	its	focal	length.
  (b) Myopia
	 	 Causes	:	(i)	excessive	curvature	of	the	eye	lens
  (ii) elongation of eyeball
	 	 This	defect	can	be	corrected	by	using	a	concave	lens	of	suitable	power.
	 	 For	ray	diagram	refer	NCERT	Page	189	figure	11.2	(a),	(b)	and	(c)
 21. (i)	Refer	NCERT	Page	233,	Activity	13.8	 5
  (ii)	a)	The	galvanometer	needle	deflects	momentary	in	one	direction	because	when	the	key	 

	is	closed,	magnetic	field	lines	around	coil-2	increases	momentary	that	causes	induced	
current	in	coil-2.

	 	 (b)	The	galvanometer	needle	deflects	momentary	but	in	opposite	direction	because	when	the	
key	is	opened,	magnetic	field	lines	around	coil-2	decreases	momentary	that	causes	induced

	 	 	current	in	coil-2.
OR

	 	 	Electric	generator	for	principle,	diagram,	working	Refer	NCERT	page	236,	point	13.6.

SECTION – E
 22. The colour of dilute solution of sodium	hydroxide	turns	pink	or	adding	phenolphthalein as 

NaOH	is	a	base	.When	excess	of	HCl	is	added	the	final	mixture	becomes	colourless	due	to 
neutralisation of base with an acid. 2

OR
  Metals	in	increasing	order	of	reactivity	-	Copper,	iron	,zinc	and	magnesium
  1.	Color	of	the	solution	changes	from	blue	to	green
  2.	Reddish	brown	deposits	on	iron	filings.
 23. (a)	NaHCO3 2

           CH3COOH	+	NaHCO3 →		CH3COONa	+	H2O	+	CO2
	 	 (b)	CO2 on passing through lime water turns milky.
 24. Yeast	Budding	–	The	parent	(yeast)	cell	produces	a	small	protuberance	that	grows	to	form	a	

bud.	The	nucleus	of	the	parent	(yeast)	cell	divides,	such	that	the	daughter	nucleus	moves	into	
the daughter cell and the process continues to form a chain of buds. 2

OR
	 	 In	absence	of	KOH-	CO2	released	by	germinating	seeds	is	not	absorbed,	partial	vacuum	is	not	

created	in	the	conical	flask,	air	pressure	in	the	flask	is	not	reduced,	water	level	does	not	rise	
in	the	delivery	tube.
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 25. Soft/ruptured	seed	coat,	 radicle	which	emerges	 first,	 leafy	plumule,	between	 the	 two	
cotyledons.  2

 26. LC	of	ammeter	=	
0 2
0 1
.
.
A	=	0.02	A	 2

	 	 LC	of	Voltmeter	=
1

10
	=	0.1	V

	 	 Current	=	15	×	0.02	A	=	0.3	A

	 	 Potential	difference	=	21	×	0.1	V	=	2.1	V

 27.  (i)  ∠i = ∠e. 2
  (ii)  Angle of emergence also increases.
  (iii) The	light	ray	falls	along	the	normal	or	the	refractive	index	of	the	two	optical	media	are			

equal.
OR

  (i) Concave	mirror	;	f = 35	–	15	=	20	cm
  (ii) Because	the	incident	rays	parallel	 to	each	other	after	reflection	from	concave	mirror 

meets at focus and produce sharp image at focus.
qq



216

Mock TesT PaPer
[Transformed as per the latest CBSE Sample Question Paper 

Pattern for 2019 Board Exam]
Time: 3 Hours  Maximum Marks: 80

General Instructions:
 (i) The question paper comprises of five sections-A, B, C, D and E. You are to attempt all the 

sections.
 (ii) All questions are compulsory.
 (iii) Internal choice is given in sections B, C, D and E.
 (iv) Questions numbers 1 and 2 in Sections-A are one mark questions. They are to be answered 

in one word or in one sentence.
 (v) Questions numbers 3 to 5 in Sections-B are two marks questions. These are to be answered 

in about 30 words each.
 (vi) Questions numbers 6 to 15 in Section-C are three marks questions. These are to be answered 

in about 50 words each.
 (vii) Questions numbers 16 to 21 in Section-D are 5 marks questions. These are to be answered 

in about 70 words each.
 (viii) Question numbers 22 to 27 in Section-E are based on practical skills. Each questions in a 

two marks questions. These are to be answered in brief.

SECTION – A
 Q1. Write the number of covalent bonds present in a molecule of ethane. 1
  Q2. The depletion of ozone layer is a cause of concern. Why? 1

SECTION – B
  Q3. “What was Chipko Andolan”? How did this Andolan ultimately benefit the local people and 

the environment? 2
 Q4. Name the type of mirrors used in the design of solar furnaces. Explain how high temperature 

is achieved by using this device. 2
 Q5. How are fats digested in our body? Where does this process takes place? 2

OR
  Why is transpiration important for plants?

SECTION – C
 Q6. How do organisms, whether reproduced asexually or sexually maintain a constant chromosomal 

number through several generations? Explain with the help of suitable example. 3
 Q7. A compound is organic in nature and turns blue litmus red. When reacted with alcohol a new 

compound is formed used in saponification reaction. Name this compound and show how new 
compound is formed. 3

OR
  An organic compound 'A' is essential constituent of wine and beer. Oxidation of 'A' yields an 

organic acid 'B' which is present in vinegar. Name the compound 'A' and 'B' and write their 
structural formulae. What happens when 'A' and 'B' react in the presence of acid catalyst. Write 
the chemical equation for the reaction. 3
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 Q8. An element ‘X’ has mass number 35 and the number of neutrons is 18. Write the atomic 
number and electronic configuration of ‘X’. Also write the group number, period number 
and valency of ‘X’. 3

 Q9. 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 a ray diagram to 
show the recombination of the spectrum of white light. 3

 Q10. Name the parts A, B and C shown in the following diagram and state one function of each.

A

B

C

3
 Q11. With the help of an example, explain the process of hydrogenation. Mention the essential 

conditions for the reaction and state the change in the physical property with the formation of 
the product. 3

OR
  List two tests to experimentally distinguish between an alcohol and a carboxylic acid and 

describe how these tests are performed. 
 Q12. What is ozone? How and where is it formed in the atmosphere? Explain how does it affect 

the ecosystem. 3
 Q13. (i) Explain why there are two separate circuits one for high power rating appliances, other 

for low power rating appliances.
  (ii) What precautions should be taken to avoid short circuiting? 5
 Q14. What are stomata? Draw a labelled diagram of stomata. Write two functions of stomata. 3
 Q15. What is reflex action? Describe the steps involved in a reflex action. 3

OR
  Name one plant hormone that promotes growth. Explain its function in tendril growth using 

a support.
SECTION – D

 Q16. Explain with example the following modes of asexual reproduction.  
  (a) Budding (b) spore formation
  (c) regeneration (d) fragmentation
  (e) vegetative propagation by cutting 5
 Q17. What is meant by water of crystallisation in a substance? How would you show that blue 

copper sulphate crystals contain water of crystallisation? 5
OR

  (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 refining of impure 

copper. 5
 Q18. A convex lens can form a magnified erect as well as magnified inverted image of an object 

placed in front of it. Draw ray diagram to justify this statement stating the position of the 
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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. 5

 Q19. Both soaps and detergents are some type of salts. What is the difference between them? 
Describe in brief the cleansing action of soap. Why do soaps not form lather in hard water? 
List two problems that arises due to the use of detergents instead of soaps. 5

OR
  (a) Ethanol converted chemically into ethanoic acid. Name this reaction and justify your 

explanation.
  (b) What are oxidising agents, name two substances used in organic industry.
 Q20. (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? 5
 Q21. (a) What is meant by saying that potential difference between two points is 1 volt? Name a 

device that helps to measure the potential difference across a conductor.
  (b) Why does the connecting cord of an electric heater not glow hot while the heating element 

does?
  (c) Electrical resistivities of some substances at 20°C are given below:
    Silver 1.6 × 10 – 8 Ωm
    Copper 1.62 × 10 – 8 Ωm
    Tungsten 5.20 × 10 – 8 Ωm
    Iron 10.0 × 10 – 8 Ωm
    Mercury 94.0 × 10 – 8 Ωm
    Nichrome 100 × 10 – 8 Ωm.
   Answer the following questions in relation to them:
   (i) Among silver and copper, which one is better conductor?
   (ii) Which material would you advice to be used in electrical heating devices? Why? 5

OR
  List two distinguishing features between the resistance and resistivity of a conductor. A wire 

is stretched so that its length becomes 6/5 times of its original length. If its original resistance 
is 25 W, find its new resistance and resistivity. Give justification for your answer in each case.

SECTION – E
 Q22. The given graph, is plotted for V–I to verify Ohm’s law. Calculate the resistance of the 

conductor used in the experiment.

1

2

3

0.5 1 1.5

V  (Volt)

I  (Ampere) 2
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OR
  While experimentally verifying ohm’s law, a student observed that pointer of a voltmeter 

coincides with 15th division when voltmeter has a least count of 0.05 V. Find the observed 
reading of voltmeter.

 Q23. Given below are the steps in the preparation of a temporary mount of a stained leaf peel.
  (i) Cover the material with the cover slip.
  (ii) Transfer the stained peel to the clean glass slide and add a drop of glycerine.
  (iii) Remove the peel from the lower surface of the leaf.
  (iv) Drop it in the water in a petri dish and add a drop of safranin stain.
  Arrange the steps in correct sequence. 2
 Q24. A leaf from a destarched plant is covered with black paper strip as shown in figure I. The 

starch test is done on the leaf after 8 hours of exposure to light. Name the chemical used for 
starch test. Why did the leaf turn white in covered portion?

(I)

Black

(II)

White

Blue-Black

Blue-Black

2
OR

  Which precuations should be kept in mind while preparing a temporary slide of an epidermal 
peel of a leaf?

 Q25. It is regarded that each molecule of copper sulphate crystals at room temperature contains five 
water molecules as water of crystallisation. Do you see any difference in them? (Hint: Look 
at the dehydration reaction of copper sulphate) 2

 Q26. Name two chemicals which will turn pH paper into blue colour. 2
 Q27. How can the deposits of carbonates and hydrogen carbonates on the metal surface be cleaned? 2

OR
  What will happen when (i) Cu is added to Al2(SO4)3 solution, (ii) Al is added to CuSO4 

solution? 2
qq
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MODEL ANSWERS BY TOPPER CANDIDATE
(BASED ON CBSE BOARD QUESTION PAPER ALL INDIA-2017)

SECTION – A
 Q1. Write the name and structure of an aldehyde with four carbon atoms in its molecule. 1
Ans.  

  Q2. List two functions of ovary of human female reproductive system.  1
Ans.  

  Q3. In a food chain of frog, grass, insect and snake, assign trophic level to frog.  1
Ans.  

 Q4. The 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, find the speed of light in water. 2

Ans.  
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 Q5. List four stakeholders which may be helpful in the conservation of forests.  2
Ans.  

 Q6. The construction of large dams leads to social and environmental problems. List two problems 
of each category.  2

Ans.  

 Q7. The position of eight elements in the Modern Periodic Table is given below where atomic 
numbers of elements are given in the parenthesis. 3

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 configuration 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. 
Ans.  
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 Q10. An element ‘X’ has mass number 35 and number of neutrons 18. Write atomic number and 
electronic configuration of ‘X’. Also write group number, period number and valency of ‘X’.   3

Ans.  

 Q11. (a) List two reasons for the appearance of variations among the progeny formed by sexual 
reproduction. 3

  (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’ after fertilisation is over?
Ans.  
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 Q12. Define reproduction. How does it help in providing stability to the population of species? 3
Ans.  

 Q13. Explain the term ‘‘Regeneration’’ as used in relation to reproduction of organisms. Describe 
briefly how regeneration is carried out in multicellular organisms like Hydra. 3

Ans.  

  
 Q14. Two areas of study namely ‘evolution’ and ‘classification’ are interlinked’’. Justify this 

statement 3
Ans.   
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 Q15. How do Mendel’s experiment show that traits are inherited independently? 3
Ans.  

  
 Q16. The activities of man had adverse effects 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. The 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. 3

  (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 waste.
  (c) List two values exhibited by your classmate who is an active member of Eco-club of your 

school.
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Ans.  

  
 Q17. The image formed by a spherical mirror is real, inverted and is of magnification – 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. 3

Ans.  

  

 Q18. 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 diagram to show 
the recombination of the spectrum of white light. 3
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Ans.  

 Q19. It is desired to obtain an erect image of an object, using concave mirror of focal length of 
12 cm. 5

  (i) What should be the range of distance of an 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.
Ans.  
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 Q20. Define evolution. How does it occur? Describe how fossils provide us evidences in support 
of evolution. 5

Ans.  

 Q21. What is placenta? Describe its structure. State its functions in case of a pregnant human 
female. 5

Ans.  

   
 Q22. 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. 5
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Ans.  

  
 Q23. What is atmospheric refraction? Use this phenomenon to explain the following natural events: 5
  (a) Twinkling of stars   (b) Advanced sun-rise and delayed sun-set.
   Draw diagrams to illustrate your answers.
Ans.  
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 Q24. (a) Define focal length of a divergent lens. 5
  (b) A divergent lens of focal length 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.
Ans.  

  



230 n  sCienCe – X

  

SECTION – B
  Q25. A student while observing an embryo of a pea seed in the laboratory listed various parts of 

the embryo as given below: 1
  Testa, Tegmen, Radicle, Plumule, Micropyle, Cotyledon.
  On examining the list the teacher remarked that only three parts are correct. Select three correct  

parts of the above list:
  (a) Testa, Radicle, Cotyledon (b) Tegmen, Radicle, Micropyle
  (c) Cotyledon, Plumule, Testa (d) Radicle, Cotyledon, Plumule
Ans.  

 Q26. If you are asked to select a group of two vegetables, out of the following, having homologous 
structures which one would you select? 1

  (a) Carrot and radish   (b) Potato and sweet potato 
  (c) Potato and tomato    (d) Lady finger and potato  

Ans.  

 Q27. In the following ray diagram the correctly marked angles are: 1

  

A

D

i
r

e

  (a) –i and –e   (b) –A and –D
  (c) –i, –e  and –D   (d) –i, –A  and –D
Ans.  

 Q28. In your laboratory you trace the path of light rays through a glass slab for different values of 
angle of incidence (–i) and in each case measure the values of the corresponding angle of 
refraction (–r) and angle of emergence (–e). On the basis of your observation your correct 
conclusion is: 1

  (a) –i is more than –r, but nearly equal to –e
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  (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
Ans.  

 Q29. To determine the approximate value of the focal length of a given concave mirror, you focus 
the image of a distant object formed by the mirror on a screen. The image obtained on the 
screen, as compared to the object is always: 1

  (a) Laterally inverted and diminished (b) Inverted and diminished
  (c) Erect and diminished   (d) Erect and highly diminished
Ans.  

 Q30. Suppose you have focused on a screen the image of candle flame placed at the farthest end 
of the laboratory table using a convex lens. If your teacher suggests you to focus the parallel 
rays of the sun, reaching your laboratory table, on the same screen, what you are expected to 
do is to move the: 1

  (a) lens slightly towards the screen (b) lens slightly away from the screen
  (c) lens slightly towards the sun (d) lens and screen both towards the sun
Ans.  

 Q31. 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? 1

  (a) Castor oil and calcium hydroxide (b) Turpentine oil and sodium hydroxide
  (c) Castor oil and sodium hydroxide (d) Mustard oil and calcium hydroxide
Ans.  

 Q32. A student puts a drop of reaction mixture of a saponification reaction first on a blue litmus 
paper and then on a red litmus paper. He may observe that: 1

  (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.
Ans.  

 Q33. 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: 1

  (a) Sodium chloride, calcium chloride (b) Potassium chloride, sodium chloride
  (c) Sodium chloride, magnesium chloride (d) Calcium chloride, magnesium chloride
Ans.  
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 Q34. A student is observing a permanent slide showing sequentially the different stages of asexual 
reproduction taking place in yeast. Name this process and draw diagrams, of what he observes, 
in a proper sequence. 2

Ans.  

 Q35. An object of height 2.5 cm is placed at a distance of 15 cm from the optical centre ‘O’ of a 
convex lens of focal length 10 cm. Draw a ray diagram to find the position and size of the image 
formed. Mark optical centre ‘O’, principal focus F and height of the image on the diagram. 2

Ans.  

 Q36. A student adds a spoon full of powdered sodium hydrogen carbonate to a flask 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. 2

Ans.  

qq
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