
378 XII – Chemistry

UNIT I

SOLIDS

1. Solids are classified as crystalline and amorphous. In a crystalline solid the particles are arranged
in a regular and repetitive three dimensional arrangement. Crystalline solids are anisotropic, that
is the physical properties have different values in different directions. In an amorphus solid, the
particles are arranged in an irregular and non-repetitive three dimensional arrangement. Amorphus
substances are generally isotropic i.e., their physical properties are the same in all directions.

2. The crystalline solids are further classified as metallic solids, covalent solids, ionic and molecular
solids.

3. A regular three dimensional arrangement of points in space is called a space lattice. A unit cell
is the smallest portion of the crystal lattice. There are three types of unit cells based on the cube.

(a) A primitive or a simple cube.

(b) A body-centred cube.

(c) A face-centred cube.

4. The number of atoms in a unit cell of a

(a) Primitive or simple cube = 1

(b) A body-centred cube = 2

(c) Face-centred cube = 4

5. The most economical way in which the identical spheres can be packed in the hexagonal
arrangement.

6. In the cubic close packed (ccp) or face centred cubic (fcc) arrangement if the three layers are
represented by A, B and C, then the resulting structure has an ABC ABC ABC - - arrangement.

7. In the body centred cubic arrangement, the second layer of atoms fits into the holes of the first
layer and the third layer is identical to first layer.

8. The number of nearest neighbours of an atom or a molecule is called coordination number. The
coordination number in the hcp as well as CCP structure is 12; in the BCC arrangement is 8.

9. In the hcp and ccp structures about 74% of the available space is occupied by the spheres. In
BCC arrangement is about 68%.

10- The voids or holes between the touching spheres are also called interstices. A void is created
by 4 spheres in contact with each other and coordination number of tetrahedial void thus four
an void is created when six spheres are in contact with each other. Thus the coordination
number of octahedral void is 6. There is one octahedral void and two tetrahedral void for every
atom in close packed arrangement. Octahedral voids are larger than tetrahedral voids.
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379 XII – Chemistry

11. The density of the unit cell is given by the relation : 
×=
×3

A

Z M
f

a N

12. The defects can also be introduced in ionic solids by adding ions having different valencies than
the host as e.g., Sr Cl2 is added to NaCl as impurity, the divalent Sr2+ occupies the Na+ and
produces cation vaccines.

13. Based on their electrical conductivity, solids are classified as conductors, semiconductors and
insulators. Pure substances that show conducting behaviour like Si or Ge are called intrinsic
semiconductors.

14. Extrinsic semiconductors are obtained by adding an impurity to a conductor. An n-type
semiconductor is obtained by doping Si with a group 15 element. It provides an excess of
electrons. A p-type semiconductor is obtained by doping Si with a group 13 element. The
impurity provides an excess of positive charges which are termed as holes.

15. Depending on their response to magnetic field, the substances are classified as (a) Diamagnetic
and (b) Paramagnetic. They are further classified as (a) ferromagnetic (b) antiferromegnetic (c)
ferrimagnetic.

QUESTIONS

1 MARK QUESTIONS

1. What is meant by long range order in crystals?

2. What is polymorphism?

3. What are arrorphous solids?

4. Why are amorphous solids is isotropic is nature?

5. Define the term 'crystal lattice.

6. Define the term voids.

7. State the importance of voids in crystals.

8. Which of the following lattices has the highest packing efficiency : (i) Simple cubic; (ii) body
centred cubic and (iii) hexagonal close-packed lattice?

9. Define the term ‘dislocation’ in relation to crystals.

10. What are stochiometric defects?

11. What is schottky defect in reference to crystals?

12. What point defect is observed in a crystal when a vacancy is created by an atom or ion missing
from a lattice site?

13. What is Frenkel defect?

14. Why is Frenkel defect not found in pure alkali metal halides?
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380 XII – Chemistry

15. What are F-centres?

16. What type of stoichiometric defect is shown by (i) ZnS and (ii) AgBr?

17. Define the term ‘doping’.

18. Define n-type semiconductor.

19. What is p-type semiconductor?

20. Although pure silicon is an insulator then how does it behaves as a semi-conductor on heating.

21. How many spheres are in contact with each other in a single plane of a close packed structure?

22. Name two closest packed arrangements of identical spheres.

23. How much space is occupied by the spheres in a hexagonal closest packed cubic close packing?

24. What is a primitive unit cell?

25. In the formula of a compound A2B, which site would be occupied by A ions?

26. If the formula of an ionic compound is A+B–, can the A+ occupy all the

(i) tetrahedral voids

(ii) octahedral voids?

27. In Zinc Sulphide; ZnS which ions.

(i) occupy tetrahedral voids

(ii) form the close packed lattice?

28. What is the coordination number of an octahedral void?

29. What is the coordination number of a tetrahedral void?

30. In NaCl crystal, Cl– ions form the cubic close packing. What sites are occupied by Na+ ion?

31. Why is Fe3O4 ferrimagnetic at room temperature but becomes paramagnetic at 850K?

32. What is the effect of increasing temperature on the conductivity of semiconductors?

33. Why are the solids containing F centres paramagnetic?

34. Name the crystal defect produced when NaCl crystal is doped with MgCl2.

2 MARKS QUESTIONS

1. Account for the following :

(a) solids are rigid.

(b) Solids have a definite volume.
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381 XII – Chemistry

2. (a) What is meant by the term, ‘crystallinity of a solid’?

(b) Why is quartz regarded as a crystalline solid while glass an amorphous solid?

3. “Stability of a crystal is reflected in the magnitude of its melting point” justify the statement.

4. Explain with the help of diagrams the structural differences between various types of cubic units
cells.

5. Explain how much portion of an atom located at (a) corner (b) body centre and (c) face-centre
of a cubic unit cell in part of its neighbouring unit-cell.

6. Explain the term ‘Unit Cell’. Name the parameters that characterize a unit cell.

7. Explain :

(a) Ionic solids are hard and brittle

(b) Copper is malleable and ductile

8. Explain the term ‘crystal imperfections or crystal defects’. Name the two types of crystal
imperfections.

9. Define the term, ‘Point Defect’. Name the various types of point defects.

10. What is meant by non-stoichiometric defect? Ionic solids which have anionic vacancies due to
metal-excess defect develop colour. Explain with the help of a suitable example.

11. Explain how vacancies are introduced in a solid when a cation of higher valence is added in it.

12. Analysis shows that nickel has formula Ni0.98O1.00. What fraction of the nickel exist as Ni2+ and
Ni3+ ions?

13. Explain the terms : (i) Intrinsic semiconductors and (ii) Extrinsic semiconductors.

Hots 14. Pure Silicon is an insulator. Silicon doped with phosphorus is a semiconductor. Silicon doped
with gallium is also a semiconductor. What is the difference between the two doped silicon
semiconductors?

15. How can you calculate the density of a crystal whose length of the edge of the unit cell is
known?

3 MARKS QUESTIONS

1. Give reasons for :

(i) Window panes of the old buildings are thick at the bottom.

(ii) Glass is considered a supercoded liquid.

(iii) Amosphous solids are isotopic is nature.

2. (i) What is meant by co-ordination number?

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



382 XII – Chemistry

(ii) What is the (a) percentage of free space and (b) coordination number of a sphere in the
following close packed structure.

(A) Hexaginal close pack.

(B) Body centred close pack.

3. Explain the basis of : (i) similarities and (ii) differences between metallic and cubic crystals.

4. Write and explain three differences between consequences of schottky and frenkel defects
under the heads.

(i) Effect on density

(ii) Effect on electrical conductivity

(iii) Effect on stability of the crystal

Hots 5. Account for the following :

(i) Zinc oxide on heating turns yellow.

(ii) Schottky defect decreases the dentiy of a crystal.

(iii) The cation vacancies in certain crystals move them good catalysts.

Hots 6. Give reasons for :

(i) Non-stoichiometric sodium chloride is a yellow in colour.

(ii) Solids with F-centres are paramagnetic.

(iii) Doping of NaCl crystal with SrCl2 changes its structure.

7. What is a semiconductor? Describe the two main types of semiconductors and contrast their
conductance mechanism.

8. (i) What is the origin of magnetic moments associated with electrons is atoms?

(ii) Distinguish between paramagnetism and diamagnetism.

9. Explain the following with simple examples :

(i) Ferromagnetism

(ii) Antiferrormagnetism

(iii) Ferrimagnetism

NUMERICALS

1. A metallic element has a body central cubic lattice. Each end of its unit cell is 2.88 × 10–8 cm.
The density of the metal is 7.20 g cm–3.
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383 XII – Chemistry

Calculate :

(i) The volume of unit cell.

(ii) Mass of unit cell.

(iii) Number of atoms in 100 g of metal.

[Ans. :  (i) 2.39 × 10–23 cm3 (ii) 1.72 × 10–22 g (iii) 1.162 × 1024 atoms]

2. A fcc element (molar, mass = 604 g mol–1 has cell edge 4.0 × 10–8 cm. Calculate its density (NA
= 6.023 × 1023 mol–1). [Ans. :  6.23 g cm–3]

3. An element crystallises in a structure having a fcc unit cell of an edge 200 pm. calculate its
density if 200 g of this element contain 24 × 1023 atoms. [Ans. :  41.6 g cm–3]

4. Silver crystallises in fcc lattire. If edge length of the cell is 4.07 × 10–8 cm and density is 10.5
g cm–3, calculate the atomic mass of silver. (NA = 6.022 × 10–23 mol–1). [Ans. :  103u]

5. Niobium crystallises in body-centred cubic structure. Its density is 8.55 g cm–3. Calculate atomic
radius of niobium using is atomic mass 93u. (NA = 6.022 × 1023 mol–1).

6. Copper crystallises into a fcc lattice with edge length 3.61 × 10–8 cm. Show that the calculated
density is in agreement with its measured value of 8.92 g cm–3.

7. Gold (atomic radius = 0.144 nm) crystallises in a face centred unit cell. Calculated the length
of a side of the cell. [Ans. :  4.07 × 10–8 cm]

8. Aluminium crystallises in a cubic close packed structure. Its metallic radius is 125 pm.

(i) What is the length of the side of the unit cell?

(ii) How many unit cell are there in 1.00 cm3 of aluminium?
[Ans. :  (i) 354 pm; (ii) 2.26 × 1022]

9. A metal crystallises into two cubic phases fcc and bcc, whose unit lengths are 3.5 and 3.0 A6

respectively. Calculate the ratio of the densities of fcc and bcc lattices. [Ans. : 1.26]

10. An element of atomic mass 98.5 g mol–1 occurs in fcc structure. If its unit edge length is 500
pm and its density is 5.22 g cm–3. Calculate the value of Avogadro constant.

[Ans. :  6.03 × 1023 mol–1]

11. A compound formed by elements P and Q crystallises in cubic structure where P atom are at
the corners of a cube and Q atoms are at the face centre. What is the formula of the compound?

[Ans. :  PQ3]

SOLIDS

*HOTS

I. Account for the following :

(i) Solids are rigid and have a definite volume.

(ii) Quartz is regarded as a crystalline solid.
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384 XII – Chemistry

(iii) Glass is regarded as an amorphous solid.

(iv) Crystalline solids are anisotropic in nature.

(v) Amorphous solids are isotropic in nature.

(vi) Stability of a crystal is reflected in the magnitude of its melting point.

(vii) Ionic solids conduct electricity in molten state but not in solid state.

(viii) Vacancies are introduced in an ionic solid when a solid of higher valence is added as
an impurity in it.

(ix) Zinc oxide on heating becomes yellow.

(x) The cation vacancies in certain crystals make them good catalysts.

(xi) Non-Stokchieometric sodium chloride is a yellow solid.

(xii) Solid with F-centres are paramagnetic.

(xiii) In a p-type semiconductor the current is said to more through holes.

(xiv) Conductivity of metals decreases with rise in temperature.

1 MARK QUESTIONS

HOTS

1. Iron-changes from the body centred cubic lattice to the face-centred cubic lattice at 1199 K. How
would the density of iron change during this transformation?

[Hint :  In closest packed face-centred cubic lattice, the coordination number in 12 whereas body
centred-cubic lattice has only eight (8) nearest neighbours. The smaller the number of nearest
neighbours. The less compact is the packing. Hence, BCC lattice has less density than the FCC
lattice.]

2. Why are Cu–Be alloys sometimes used in electric switches whose circuits are closed and
opened frequently, instead of copper metal, which is much better electric conductor than
Cu–Be alloy?

[Hint. :  Cu and Be form interstial solid solution which is harder than copper and has more
melting point.]

3. Which one of the following statement is incorrect? Assign the reason of your choice.

(a) The coordination number of each type of ion in CsCl crystal in 8.

(b) A metal that crystallizes in bcc structure is more compact as compared the same metal
that crystalliser in cubic-close packed lattice.

(c) A unit cell of an ionic crystal shares some of its ions with the other unit cells.

(d) The length of unit cell in NaCl in 522 pm ( )el95 pm, r 181 pm .
Na

r + = =
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385 XII – Chemistry

[Hint : (b) because bcc lattice has a coordination number of 8 and ccp arrangement has
a coordination number of 12 that makes later more compact.]

II. Problems

1. In corundum, oxide ions form hcp and Al3+ occupy two third of octahedral voids. Find the formula
of corundum. [Ans. :  Al2O3]

2. An ion oxide crystalies in hcp array of oxygen with two out of three vacant octahedral voids
occupied by iron. Find the formula of iron oxide. [Ans. :  Fe2O3]

3. A solid A+ B– has NaCl type close packed structure. If the anion has a radius of 250 pm. What
should be the ideal radius for the cation? Can a catron C+ having a radius of 180 pm be stepped
into the tetrahedral void of the crystal A+B–? Give reason for your answer.

4. r(Rb+) = 1.47 A°, r(Br–) = 1.95 A°

r(I) = 2.16 A°, Predict the probable geometry for Rb Br and RbI.
[Ans. :  CsCl and NaCl type)]

1 MARK QUESTIONS

HOTS

1. Explain why ionic and metallic crystals have higher heat of vaporisation than do covalent molecular
solids?

[Hint. :  Electroslalic forces of attraction act between the ions in ionic compounds and between
the lattice of metal cations and delocalised electrons in metallic crystals which are stronger than
the van der Walls forces of attraction acting in covalent molecular solids.]

2. One of the best electric insulator is solid sulphur. In terms of electronic configuration, why is
sulphur an insulator?

[Hint. :  Sulphur consists of S8 molecules which have no free electrons unlike metals. Therefore
it regarded as best electric insulator.

3. Metallic cerium occurs both as hexagonal and Face-centred cubic close packed crystals. Would
you expect the density of Face-centred cubic close-packed cerium crystals to be much different
from the density of hexagonal close-packed cerium crystals why or why not?

[Hint. :  Both face-centred-cubic close-packed and hexagonal close-packed crystals have the
same coordination numbers and packing fraction. So they have this same densities.

3 MARK QUESTIONS

1. A metallic element crystallises into a lattice containing sequence of layers of ABABAB.... Any
packing of spheres leaves out voids in the lattice. Assume the radius of every sphere to be ‘r’.
Calculate :

(a) the number of spheres in this HCP unit cell.

(b) volume of this HCP unit cell.
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386 XII – Chemistry

(c) percent of empty space in this unit cell.

[Hint. :  (a) No of spheres in HCP unit cell 
1

12
6

= ×  corners) 1
2

2
+ ×  (Face centres

+ 3 (in middle layer).

(b) Base area = 6 × area of equilateral triangle

= 6 × (2r × 2r sin 60°)

= 6 × √3 r2

2r 60°

2r
2  sin 60°r

The height of hexagonal = 2 × distance between the closest packed layers = 2 × [
1

3
 of

body diagonal of FCC with unit cell length ‘a’]

1
2 3

3
a= × ×

Now in FCC spheres of radius ‘r’ touch each other along the face diagonal ( )2 a , i.e.,

4 2r a=  or 2 2 .a r=  Hence height of hexagonal 
2

2 2
3

r=

2
4

3
r=

Volume of hexagonal (V) = base area × height of hexagon.

∴
34 2

6 3 24 2 .
3

V r r r= × =

Volume occupied by side sphere i a HCP unit cell 
34

6 .
3

r= × π
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387 XII – Chemistry

(c) ∴ Fraction of volume occupied by Re spheres.

3

3

4
6

3 0.74
3 224 2

r

r

× π
π= = =

Fraction of empty space = 1.00 – 0.74 = 0.26.

or percent of empty space = 26%.
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388 XII – Chemistry

UNIT 2

SOLUTIONS

POINTS OF REMEMBER

1. The concentration of a solution is expressed in a number of ways :

(i) Molarity (M) :

Number of moles of solute
Molarity = 

Volume of solution in litres

(ii) Molarity (m) :

( ) Number of moles of solute
Molarity m  = 

Mass of solution in kg

(iii) Mole Fraction (x) :

Number of moles of solute
Mole fraction = 

No. of moles of solute + No. of moles of solvent

(iv) Percentage Composition :

( ) Mass of solute
Mass percentage w w = 100

Mass of solution
×

( ) ×Volume of component
Volume percentage v v = 100

Volume of solution

(v) Parts per million (ppm) : means mass of solute present in one million grams of the
solution.

2. Henry’s Law : States that the solubility of a gas in a liquid at a given temperature is directly
proportional to the partial pressure of the gas.

P = KHX.

3. According to Raoult’s Law : The vapour pressure of a solution containing a non-volatile solute
is directly proportional to the mole-fraction (XA) of the solvent p = pA° XA.

If the solution consists of two volatile liquids p = pA + pB = p0
A XA + p0

B XB.

4. Characteristics of an ideal solution :

(i) It obeys Raoult’s law at all concentration and temperabers.

(ii) ∆mix V = 0

(iii) ∆mix H = 0
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389 XII – Chemistry

5. Solution which do not obey Raoult’s Law are known as non ideal solutions. The solution shows
positive deviation from Raoult’s law if its vapour pressure is more than that predicated by
Raoult’s law. The solution shows negative deviation if its vapour pressure is lower than that
predicted by Raoult’s law.

6. Azeotropes are those liquid mixtures which boil at a constant temperature and distill over
completely at the same temperature without change in composition. Azeotropes arise due to
very large deviation from Raoult’s Law.

7. Colligative properties of solutions are those properties which depend only upon the number of
solute particles in the solution and not on their nature. There properties are :

(i) Relative lowering of vapour pressure.

(ii) Elevation of Boiling point.

(iii) Depression of freezing point.

(iv) Osmotic pressure.

8. Relative lowering of vapour pressure of a solution is equal to the mole fraction of the solute :

( )
0

0

–
For a very dilute solution

p A pA nB nB

nA nB nAp A
= ≈

+

9. For a dilute solution, the elevation in boiling point is found to be proportional to the molality of
the solution.

∆ = =. . B
b b b

A

n
T K m K

W
 where WA is expressed in kg.

10. The depression in freezing point is proportional to the molality of the solution.

∆ = =. . B
f f f

A

n
T K m K

W
 where WA is expressed in kg.

11. Osmotic pressure (π) is the pressure which must be applied to the solution side to prevent the
passage of pure solvent into it through a semipermeable membrance.

Bn
RT

V
π =

where V is the volume of solution in litres.

12. Isotonic solutions are those solutions which have the same osmotic pressure at the same
temperature.

13. In many cases the solute associates or dissociates in solutions and the numbers of effective
solute particles in the solution, therefore, changes. Abnormal results are obtained when molar
masses of such solutes are determined as the basis of colligative properties.
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390 XII – Chemistry

14. The inclusion of the van’t Hoff factor modifies of equations for the colligative properties.

( )
Total no. of particles in solution

Observed colligative property after dissociation/Association
vant's Hoff factor

Normal colligative property No. of particles in solution before
dissociation/association

= =

Normal molar mass
.

Observed molar mass
=

15. (i) 
−

=
0

0
A soln

B
A

p p
i X

p

(ii) ∆Tb = iKbm

(iii) ∆Tf = iKfm

(iv) Bin
RT

V
π =

QUESTIONS

1 MARK QUESTIONS

1. Give two examples of gaseous solution.

2. When would dissolving of solute in a solvent leads to liberation of heat energy?

3. How is it that NaCl is soluble in water but not in benzene?

4. What is the weight percent of a solution? State the units of it in which is expressed.

5. Which concentration term remain unaffected for a solution when its temperature changes?

6. Suppose a solid solution is formed between two substances, one of whose particles are very
large and the other whose particles are very small, What kind of solid solution in this likely to be?

7. Define ‘mole fraction of a component’ in a solution.

8. Write an expression for mole fraction of a component ‘A’ present in a solution with another
component ‘B’.

9. What is the sum of the mole fractions of all the components in a three component system?

10. How is the molality of a solution different from its molarity?

11. State the formula relating pressure of a gas with its mole fraction in a liquid solution is contract
with it.

12. State Raoult’s law for a solution of volatile liquids.

13. State Raoult’s law for a solution containing non-volatile solute.
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14. State the conditions which must be satisfied of an ideal solution is to be formed.

15. Define ‘azeotropic mixture.’

16. What type of azeotrope is formed on mixing nitric acid and water?

17. Define an ideal solution.

18. What is the :

(i) enthalpy change and

(ii) volume change when an ideal solution is formed?

19. When a gas is dissolved in water, heat is released. Why?

20. Aquatic species feel more comfortable in cold water rather than in warm waters. Why?

21. What type of deviation from Raoult’s low is expected on adding H2SO4 to water?

22. Define cryoscopic constant.

23. If kf for water is 1.86 Kg mol–1, what is the freezing point of 0.1 metal solution?

24. Name the solid that separates first when salt solution is frozen.

25. Define ‘Osmotic pressure’.

26. What are ‘isotonic solutions’?

27. What is reverse osmosis?

28. What is van’t Hoff factor for Na2SO4.10 H2O?

29. What are colligative properties?

30. Mention a large scale use of the phenomenon called ‘reversible osmosis’.

31. Carefully examine the diagram and name the process involved.

Pressure

Fresh
Water

Sea
Water

SPM

32. What happens when red blood cells are placed 0.1% NaCl solution?

33. The freezing point depression of 0.1% NaCl solution is 0.372 K. What conclusion can you draw
about its molecular state in solution? Assume that NaCl is completely ionised (Kf = 1.86 km–1).

2 MARKS QUESTIONS

1. Write two points of difference between molarity and molarity of a solution.
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392 XII – Chemistry

2. Calculate the molarity of a solution prepared by mixing 2.5 L of 0.5 M urea solution and 500 ML
of 2M urea solution. [Ans. :  0.75 M]

3. Calculate the mass percentage of benzene [C6H6] and carbon tetrachloride [CCl4], if 22 g of
benzene is dissolved in 122 g of carbon tetrachloride.

4. Calculate the mass urea [NH2CONH2] required in making 2.5 kg of 0.25 solution.

5. The Henry’s law constant for oxygen dissolved in water is 4.34 × 104 atm at 25°C. If the partial
pressure of oxygen in air is 0.2 atm under ordinary atmosphere conditions, calculate the
concentration in moles per litre) of dissolved oxygen in water in equilibrium with air at 25°C.

[Ans. :  2.6 × 10–4 M]

6. Give an example of solution :

(i) showing positive deviation

(ii) showing negative deviation

(iii) forming azeotrope with maximum boiling.

(iv) forming an azeotrope with minimum boiling.

7. The vapour pressure of pure benzene at 25°C is 639 7 mm Hg and the vapour pressure of a
solutions of a non-volatile solute is benzene at the some temperature is 631.9 mm Hg. Calculate
the mole fraction of solute and molality of the solution. [Ans. :  0.0122; 0.156 m]

8. Benzene and Toluene from a nearly ideal solution. At a certain temperature, calculate the
vapour pressure of the solution containing equal masses of the two substances.

Given = P° benzene = 150 mm

P° benzene = 55 mm

9. Draw vapour pressure vs composition diagram for an ideal solution.

10. Draw the total vapour pressure vs mole fraction diagram for a binary solution exhibiting non-ideal
behaviour with negative deviation.

11. Show that the relative lowering of vapour pressure of a solvent is a colligative property.

12. List-four important colligative propatives of solutions of non-volatile solutes.

13. Why do certain solutions show non-ideal behaviour with positive deviations?

3 MARKS QUESTIONS

1. Find the (i) molarity and (ii) molarity of a 15% solution of H2SO4. The density of H2SO4 solution
is 1.10 g cm–3 and molar mass of H2SO4 is 98 g mol–1. [Ans. :  1.68 m, 1.8 m]

2. Calculate (i) molality (ii) molarity and (iii) mole fraction of Kl of the density of 20% (mass/mass)
aqueous Kl is 1.202 g ml–1.
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Hots 3. State Henry’s Law for solubility of a gas in a liquid. Explain the significance of Henry’s law
constant (KH). At the same temperature and pressure, hydrogen is more soluble in water than
Helium. Which of them will have a greater value of KH and why?

4. Why should a solution of a non-volatile solute boil at a higher temperature? Explain with the help
of a diagram.

5. Why do colligative properties of an electrolyte solution of a given concentration are found to be
larger than those of a non electrolyte solution of the same concentration?

6. Out of the two solutions having density = 1 g mL–1.

(i) Molar cane sugar solution. (ii) Molar urea solution in acetone.

(a) Which one has Higher relative lowering of vapour pressure

(b) Higher osmotic pressure?

7. An aqueous solution containing 3.12 g of Barium Chloride is 250 g of water is found to be boil
at 100.0832°C. Calculate the degree of dissociation of Barium Chloride [Given : BaCl2 = 208 g
mol–1, Kb for water = 0.52 k/m]. [Ans. :  83.3%]

8. The degree of dissociation of Ca(NO3)2 in a dilute aqueous solution, containing 7.0 g of salt per
100 g of water at 100°C is 70%, If the vapour pressure of water at 100°C is 760 mm, calculate
the vapour pressure of the solution. [Ans. :  745.3 m]

9. 2g of C6H5 COOH dissolved in 25g of benzene shows depression is freezing point equal to
1.62K. Molar depression constant for benzene is 4.9K kg mol–1. What is the percentage association
of acid if it forms a dimer is solution? [Ans. :  99.2%]

5 MARKS QUESTIONS

1. (i) Explain the terms (a) Mass-percentage and (b) Volume percentage of a solution.

(ii) What volume of 95% sulphuric acid (density = 1.85 g ml–1) and what mass of water must
be taken to prepare 100ml of 15% solution of H2SO4 (density = 1.10 g ml–1).

[Ans. : 9.39 ml; 90.61 g]

2. (i) Explain the terms (a) Molarity and (b) Molarity of solution.

(ii) 100 cm3 of an aqueous solution of BaCl2.2HO is found to contain 6.023 × 1022 Cl– ions.
Calculate the molarity of the solution. [NA = 6.022 × 1023 mol–, molar mass of BaCl2.2H2O
= 244.5g mol–1] [Ans. :  0.5M]

3. (i) Explain the term : Mole fraction.

(ii) Which of the following is a dimensionless quantity : Molarity, Molality or Mole Fraction?

(iii) A solution is 25% water, 25% ethanol and 50% acetic acid by mass, calculate the mole

fraction of each component. [Ans. :  
2H OX 0.503;=  Xalcohol = 0.196 × acetic acid = 0.301]
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394 XII – Chemistry

4. (i) When is a molar solution of a solute in water more concentrated than a molal solutions
at room temperature?

(ii) The solubility of Ba(OH)2. 8H2O is water at 288 K is 5.6g per 100 g of water. Calculate
the molality of the hydroxide ions in the saturated solution of Barium hydroxide at 288K.
[Molar Mass of Ba(OH)2 8H2O = 315g mol–1].

5. The density of 2M+Na2S2O3 solution is 1.25g ml–1. Calculate (i) the percentage by weight of
sodium thiosulphate (ii) the mole fraction of sodium thiosulphate and (iii) molality of Na+ ions and
S2O3

2– ions. [Molar mass of Na2S2O3 = 158 g mol–1] [Ans. :  (i) 37.92%; (ii) 0.065; (iii) 7.732m]

6. (i) State one disadvantage of molarity and one advantage of molarity as the unit of
concentration.

(ii) A solution of glucose in water is labelled as 10% w/w. Calculate the molality and mole
fraction of each component in the solution. If the density of the solution is 1.2g ml–1,
calculate the molarity of the solution. [Molar mass of glucose = 180 g mol–1]

[Ans. : 0.62m; 0.01; 0.99; 0.67M]

7. (i) State and explain Henry’s Law.

(ii) If O2 is bubbled through water at 393K, how many millimoles of O2 gas would dissolve
in IL of water? Assume that O2 exerts a pressure of 0.95 bar.

[Given : KH for H2O = 46.82 bar at 393K]

8. (i) Describe a method of determining molar mass of a non-volatile solute from vapour
pressure lowering.

(ii) A solution containing 30g of a non-volatile solute exactly in 90g water has a vapour
pressure of 2.8K at 298K. Further 18g of water is then added to the solution, the new
vapour pressure becomes 2.9 kpa at 298K. Calculate (a) Molar mass of the solute, (b)
Vapour pressure of water at 298K. [Ans. : (i) 34 g mol–1, (ii) 3.4 kPa]

9. The molar volume of liquid benzene (density = 0.877 g ml–1) increase by a factor of 2750 as
it vaporises at 20°C and that of liquid toluene (density = 0.867 g ml) increases by a factor of
7720 at 20°C. A solution of benzene and totuene at 20°C has a vapour pressure of 46.0 for r.
Calculate the mole fraction of benzene in the vapour above the solution. [Ans. :  0.74]

10. (i) Explain how molecular mass of a solute, can be determined by boiling point elevation.

(ii) Estimate the boiling point of a solution of 25.9 g urea. NH2CONH2 plus 25.0 g of
thiourea, NH2CSNH2 in 500 g of chloroform, CHCl3. The boiling point of pure chloroform
is 61.2°C. Kb of chloroform = 3.63K m–1. [Ans. :  66.645°C]

11. (i) Show graphically that the freezing point of a liquid will be depressed when non-volatile
solute is dissolved in it.

(ii) A solution containing 2.56g of sulphur in 100g of carbon disulphide gave a freezing point
lowering of 0.38K. Calculate the molecular formula of sulphur. [Kf for CS2 = 3.83K kg
mol–1, At. mass of s = 32u]. [Ans. :  S8]

12. (i) Why is freezing point depression considered a colligative property?
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395 XII – Chemistry

(ii) The cryoscopic constant of water is 1.86 K mol–1 per kg solvent. Comment on this
statement.

(iii) Calculate the amount of ice that will separate out on cooling solution containing 50g of
ethylene glycol in 200g H2O to –9.3°C. [Kf for water = 1.86K kg mol–1][Ans. :  38.71g]

SOLUTIONS

HOTS

I. Explain the following :

1. Solubility of a solid in a liquid involves dynamic equilibrium.

2. Ionic compounds are soluble in water but are insoluble in non-polar solvents.

3. Benzene is soluble is toulene but not in water.

4. Gases tend to be less soluble in liquids as the temperature is raised.

5. Equilibrium between bond and its vapour is not established in an open vessel.

6. Vapour pressure of a liquid in a closed vessel is constant at a given temperature.

7. A non-volatile solute does not contribute to the total vapour pressure of the solution.

8. Lowering of vapour pressure is considered a colligative property.

9. A mixture of chlorobenzene and bromo benzene is nearly an ideal solution but a mixture of
chloroform and acetone is not.

10. Non-ideal solution denote from Roult’s Law.

11. Some non-ideal solutions shows positive deviations while some other negative deviations.

12. A solution of chloroform and acetone shows negative deviation from ideality.

13. Boiling point elevation is considered a colligative property.

14. Freezing point is depressed when a non-volatile solute is dissolved is a liquid.

15. When fruits and vegetables that have been dried are placed in water, they slowly swell and
return to original form.

16. Red blood cells swell up and finally burst when placed in 0.1 NaCl solution.

17. Measurement of depression in freezing point of a solution enables us to conclude about the
nature of bonding in the solute.

18. The freezing point depression of 0.1M sodium chloride is nearly twice that of 0.1 M glucose
solution.

19. A person suffering from high blood pressure is advised to take less soluble table salt.

II. Problems

1. KCl and MgCl2 are strong electrohytes. 1m KCl solution elevates the boiling point by 0.6 K.
Calculate the boiling point of 1m MgCl2 solution. [Ans. :  100.9°C]
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396 XII – Chemistry

2. Calculate the amount of NaCl which must be added to one kg of water so that the freezing point
is depressed by 3k. Given Kf = 1.86 K kg mol–1, As mass : Na = 23, Cl = 35.5.

[Ans. :  47.2 g NaCl]

3. Three particles of a solute, A associate in benzene to form species A3. Calculate the freezing
point of 0.25 molal solution. The degree of association of solute A is found to be 0.80. The
freezing point of benzene is 5.5°C and its Kf value is 5.13 Km–1. [Ans. :  4.9°C]

4. The boiling point elevation of 0.6 g acetic acid in 100 g benzene is 0.1265K. What conclusion
can you draw about the molecular state of the solute in solution? Molal boiling point constant
for benzene is 2.53 degree per mole. [Ans. :  Cl3 cool+ nets as a demon]

5. Calculate the freezing point of an aqueous solution of a non-electrolyte having an osmotic
pressure of 2.0 atm at 300K. (Kf = 1.86 k kg mol–1, R = 0.0821 L atm K–1 mol–1).

[Ans. :  272.849 K]

6. A 4% solution of sucrose, C12H22O11 is isotonic with 3% solution of an unknown organic substance.
Calculate the molecular mass of the unknown substance. [Ans. : 256.5 g mol–1]

7. A solution of urea in water is to be prepared so that the difference in its boiling point and freezing
point is 102°C. How many grams of urea is to be dissolved in 100g water for obtaining such a
solution? Kf for water = 1.86 km–1; Kb

 for water = 0.52 km–1. [Ans. :  5.04 g]

8. (a) What is the composition of vapour of a 20%. Solution of heptane (C7H16) in pure toluene?

(b) If this vapour is condensed to a liquid, what are the composition of the condensed liquid and
its vapour? The vapour pressure of pure heptane and pure toluene are 92.1 mm Hg and 59.1
mm Hg respectively.

[Ans. :  (a) 
7 16C HX vapour 0.2638;=  

6 5 3C H .CHX vapour 0.7362=

(b) 
7 16C HX vapour 0.3584;=

6 5 3C H .CHX vapour 0.6416= ]
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397 XII – Chemistry

UNIT 3

ELECTRO CHEMISTRY

POINTS TO REMEMBER

1. A galvanic cell consists of two half cells. Each half cell contains an electrolytic solution and a
metallic electrode. Anode is the electrode at which oxidation takes place. Cathode is the electrode
at which reduction takes place. The two half-cells are separated from each other by means of
a salt bridge.

2. A cell reaction is a combination of the functions of two half-cells. Thus for a cell.

( ) ( ) ( ) ( )0
1 1Zn s Zn M Cu M Cu s

+

Arrodic reaction : Zn → Zn2+ + 2e–

Cathodic reaction : Cu2+ + 2e– → Cu

Cell reaction : Zn + Cu2+ → Zn2+ + Cu

3. The decrease in Gibbs energy of the cells is related to emf of the cell by expression.

–∆ ° = °cellG nF E

4. A standard hydrogen electrode consists of a platinised platinum foil surrounded by hydrogen gas
at one bar pressure and immersed in a solution containing H+ (1M). The temperature is 298K.

5. The potential of the standard hydrogen electrode is assigned an arbitrary value of zero.

6. When the potential of an electrode is measured by coupling it with standard hydrogen electrode,
it is known as standard electrode reduction potential, E°.

7. E° cell = E° cathode – E° Anode

8. For an electrochemical cell, Nernst equation at 298K,

0.059 anodic concentration
– – log

cathodic concentration
E E cell

n
°

9. When an electrochemical cell contains more than one substance. Then the substance whom
higher reduction potential will be reduced first at the cathode. Na+, Ca2++, and Al3+ cannot be
reduced in aqueous solution as their reduction potentials are much higher than that of water. In
such case, water is preferentially reduced substances which have lower electrode potential than
the reaction.

( )–
2 2

1
2 2 1.23

2
O H e H O l E V

++ + → ° = +

will be oxidised before the oxidation of water occurs.
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398 XII – Chemistry

10. In a mercury cell, the anode consists of Zn–Hg amalgam and a paste of HgO. Cathode is
carbon. The electrolyte is a paste of ZnO and KOH. The electrode reaction are

At encode : Zn(Hg) + 2OH– → ZnO + H2O
 + 2e–

At cathode : HgO + H2O + 2e– ® Hg + 2OH–

11. Lead storage battery : The following reaction occur during its use,

At arcode : Pb(s) + SO4
2– aqs ® PbSO4(s) + 2e–

At cathode : PbO2(s)
 + 4H+ aqs + SO4

2– aqi + 2e– ® PbScq(s) + 2H2O(e)

12. The reciprocal of resistivity is called :

conductivity (Specific conductance)

1 1 1 Cell constant
. .

Resistance
K

l R A
= = =

13. Molar conductivity is the conducting power of all the ions produced by one mole of an electrolyte
is a given solution.

.m
K

C
Λ =

QUESTIONS

1 MARK QUESTIONS

1. What is meant by standard electrode potential?

2. What is a galvanic cell?

3. What is the purpose of a salt-bridge placed between two half-cells of a galvanic cell?

4. How is an electrode potential different from a cell potential?

5. What is the significance of normal or standard hydrogen electrode?

6. How does an electrochemical series help us in predicting whether a redox reactions is feasible
in a given direction or not?

7. When does a cell formulation represent a non-spontaneous activity of the galvanic cell?

8. Write Nernst equation for the electrode reaction. Mn+
(aq) + ne– → M(s).

9. List the two factors that influence the value of cell potential of a galvanic cell.

10. Write the relation between Gibbs energy change and cell potential of a galvanic cell.

11. How is equilibrium constant of a reaction related to standard cell potential?

Hots 12. Why is equilibrium constant K related to only E° cell and not Ecell?
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399 XII – Chemistry

13. How does specific conductance vary with temperature?

14. Define cell constant.

15. What is the SI unit of cell constant?

16. Define specific conductance.

2 MARKS QUESTIONS

1. A conventional method of representing a Daniel cell is ( ) ( ) ( ) ( )+ +2 2
1 1 .nZ s Zn M Cu M Cu s

(i) Draw a diagram of the cell and mark anode and cathode as current is drawn from the
cell.

(ii) Write the reactions taking place at the cathode and the anode during operation of Daniel
cell.

2. State two differences between electrochemical cell and electrolytic cell.

3. Describe the construction and working of standard hydrogen electrode.

4. Using standard electrode potentials, predict the reaction, if any, that occurs between Fe3+
(aq) and

( ) + +° = ° =3 2
– –

2, 0.77 , 0.54 .aq F e Fe
I E V E I I V

5. The emf of the following cells are

( ) ( )2
1 1 0.46Ag Ag M Cu M Cu E V

+ + ° =

( ) ( ) ( )2 2
1 1 1.10Zn Zn M Cu M Cu s E V

+ + ° =

calculate emf of the cell :

( ) ( )2
1 1Zn Zn M Ag M Ag

+ + [Ans. :  0.64V]

6. Using the standard electrode potentials, product the reaction, if any, that occurs between that
following :

(i) Fe3+ (aq) and Br– (aq) +° = ° =3 –
2

0.77 , 1.07
Fe Fe Br Br

E V E V

(ii) Ag+ (aq) and Cu(s) 2 0.34 , 0.80 .
Cu Cu Ag Ag

E V E V+ +° = ° =

7. Calculate the standard cell potential of galvanic cell in which reactions are as follows :

2Cr(s) + 3Cd2+(aq) → 2G3+(aq) + 3Cd(s)

Given 3 2–0.74 , –0.40 .
Cr Cr Cd Cd

E V E V+ +° = ° = [Ans. :  + 0.40V]
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400 XII – Chemistry

8. For concentration cell,

( ) ( ) ( ) ( )2 2
0.01 0.1Cu s Cu M Cu M Cu s

+ +

(i) Calculate the cell potential.

(ii) Will the cell generate emf when concentration becomes equal. [Ans. :  0.0295V, No]

9. Calculate the emf of the cell at 25°C.

( ) ( ) ( )3 2
0.01 0.1Cr s Cr M Fe M Fe

+ +

3 0.74
Cr Cr

E V+° =

2 0.44
Fe Fe

E V+° =

10. Calculate the emf of the cell

( ) ( ) ( )2 2
20.01 1 0.20 , 0.5Cd Cd M M Pt H atm

+ ++

2 –0.403
Cd Cd

E V+° = [Ans. :  0.40V]

11. Calculate the equilibrium constant for the reaction at 25°C.

Cu(s) + 2Ag+ (aq) = Cu2+ (aq) + 2Ag(s)

The standard cell potential for the reaction at 25°C is 0.46V. [Ans. : 4.0 × 1015]

12. Calculate, ArG° for the reaction

Cu2+
(aq) + Fe(s) → Fe2+(aq) + Cu(s)

2 20.34 , 0.44 .
Cu Cu Fe Fe

E V E V+ +° = + ° = [Ans. :  –150, 540 kj]

13. The emf. of the cell reaction

3Sn4+ + 2Cr → 3Sn2+ + 2Cr3+

is 0.89V. Calculate ArG° for the reaction. [Ans. :  –515.310 kj]

14. List four differences between metallic conductance and electrolytic conductance.

15. Define molar conductivity? How does it vary with temperature?

16. How does molar conductivity vary with concentration for (i) weak electrolytes and (ii) for strong
electrolytes? Give reasons for these variations.

17. Explain with examples the term, weak and strong electrolytes. How can these be distinguished?

18. State and explain Kohlrausch laws of independent migration of ions with an example.

19. Write two applications of Kohlraursche Law.
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401 XII – Chemistry

20. Suggest a method to determine the Λ°m value of water.

21. The molar conductivity of 0.025M methanoic acid is 46.1 S cm–1. Calculate its degree of
dissociation and dissociation constant. Given

( )– 2 –1 – – 2 –1
349.6 mol and 54.6 mol

H
scm HCOO scm+λ = λ =

22. The conductivity of 0.20M solution of KCl at 298K is 0.248 S cm–1. Calculate its molar conductivity.

23. The resistance of a conductivity cell containing 0.001 M KCl solution of 298 K is 1500 ohm. What
is the cell constant if conductivity of 0.001 KCl. Solution of 298K is 0.146 × 10–3 scm–1.

24. Explain faradays first and second law of electrolysis.

Hots *25.How many coulombs of electric charge must be passed through a solution of silver nitrate to
coat a copper sheet of area 100 cm2 on both sides with thick layer, Density of silver = 10.59 g
cm–3.

3 MARKS QUESTIONS

1. A conductivity cell whose cell constant is 3.0 cm–1 is filled with 0.1 M acutic acid solution. Its
resistance is 4000 ohms. Calculate :

(i) Molar conductance of 0.1 M acetic acid.

(ii) degree of dissociation of acetic acid in solution (α)

(iii) Acid dissociation constant, (ka)

– –1 2 –1
3 400 mol .CCl COOH ohm cmλ = [Ans. :  7.55 cm2 mol–1,0.01875, 2.56 × 10–5]

2. (i) Molar conductivity as infinite dilution for NH4Cl, NaOH and NaCl solution at 298K are respectively
129.8, 217 A and 108.9 scm2 mol–1 and λm for 10–2 solution of NH4OH is 9.33 scm2

mol–1. Calculate the degree of dissociation of NH4OH. [Ans. :  0.039]

Hots * (ii) Why does molar conductivity of 10–2 M solution of NH4OH increase when the temperature
of the solution is increased?

3. Describe a Leclanche cell with special reference to :

(i) The electrodes used and

(ii) The reactions occurring at the electrodes during action.

4. Describe the composition of anode and cathode in a mercury cell. Write the electrode reactions
for this cell. Why is mercury cell used in hearing aid?

5. Write the cell reaction which occur in the lead storage battery (i) When the battery is in use
(ii) When the battery is on charging.
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6. Explain :

(i) The effect of dissolved CO2 in natural water on rusting of iron.

(ii) The principle of cathodic protection of iron against rusting.

7. How much total charge is required for the following reductions :

(i) 1 mol of Al3+ to Al.

(ii) 1 mol of Cu2+ to Cu.

(iii) 1 mol of MnO4– to Mn2+?

8. Three electrolytic cells, A, B, C containing solution of ZnSO4, AgNO3 and CuSO4 respectively
are connected in series. A steady current of 1.5A was passed through the until 1.45 g of Ag
deposited at the cathode of cell B. How long did the current flow? What mass of copper and
zinc were deposited?

9. Standard reduction potentials are as given below :

Half Cell E° Value

F2(g)/F– + 2.9 V

Ag+/Ag + 0.8 V

Cu+/Cu + 0.5 V

Fe2+/Fe – 0.4 V

Na+/Na – 2.7 V

K+/K – 2.9 V

(i) Arrange oxidising agents in order of increasing strength.

(ii) Which of these oxidising agents will oxidise Cu to Cu+ under standard conditions?

10. The standard reduction potentials are as given below :

Half Cell E° Value

Zn (OH)2/Zn – 1.245 V

Mg (OH)2/Mg – 2.690 V

Fe (OH)2/Fe – 0.877 V

Fe (OH)3/Fe – 2.30 V

12. Under standard conditions :

(i) Which is the strongest reducing agent?

(ii) Which reducing agent could reduce Zn(OH)2 to Zn?

(iii) Which reducing agent could reduce Fe(OH)2 to Fe?
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5 MARKS QUESTIONS

1. (i) Write the cell reactions which occur in Nickel Cadmium cell.

(a) When the battery is in use and

(b) When the battery is on charging

(ii) Conductivity of 0.0241 M acetic acid is 7.896 × 10–5 scm–1. Calculate its molar conductivity.
If λm

∝ for acetic acid is 390.55 cm2 mol–1, calculate its dissociations constant.
[Ans. :  32.76 scm2 mol–1, 1.85 × 10–5]

2. (i) How does molar conductivity vary with concentration for

(a) Weak electrolyte and for

(b) Strong electrolyte?

Give reasons for these variations.

(ii) Write the Nernst equation and calculate the emf of the following cell at 298K.

( ) ( ) ( )2 –4
0.130 100 10Cu s Cu M M Ag s

+ ×

Given
2

0.34 ; 0.80 .
Ag Ag

E Cu Cu r E V+
+° = + ° = +

[Ans. :  0.25V]

3. (i) Calculate the equilibrium constant for the reaction.

Zn(s) + Cu2+ (aq) → Zn2+ (aq) + Cu(s)

Given E° Zn2+/zn = – 0.763 V

E° Cu2+/Cu = + 0.34 V

(ii) The equilibrium constant at 25°C for the process CO3+ (aq) + 6NH3(aq) → [CO(NH3)6]
3+

(aq) is 2.5 × 106. Calculate the value of ∆G° at 25° C [R = 8.314 J mol–1 K–1].

In which direction is the reaction spontaneous under standard condition?

4. When a certain conductivity cell was filled with 0.1 MKCl, it has a resistance of 85 ohm at 25°C.
When the same cell was filled with an aqueous solution of 0.052 M unknown electrolyte, the
resistance was 96 ohm. Calculate the molar conductivity of the electrolyte at this concentration.
[Specific conductivity of 0.1 MKCl = 1.29 × 10–2 ohm–1 cm–1].

5. (i) How would you explain the sharp increase in the molar conductivity of a weak electrolyte
on dilution? How is the molar conductivity related to the degree of dissociation of a
sparingly soluble salt?

(ii) Silver is electrodeposited on a metallic vessel of surface area 800 cm2 by passing
current of 0.2 ampere for 3 hours. Calculate the thickness of silver deposited. [Density
of silver = 10.47 g cm–3, Atomic mass of silver = 107.92u] [Ans. :  2.9 × 10–4cm]
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6. The E° values for the two reduction electrode process are:

(a) Cu+/Cu = + 0.52 V (b) Cu2+/Cu+ = + 0.16 V

Formulate the galvanic cell for their combination. What will be the standard cell potential for it?
Calculate ArG° for the cell reaction (F = 96,500 C mol–1). [Ans. :  0.36V, – 34.7 kj mol–1)

7. (i) In the button cell, widely used in watches and other devices, the following reaction takes
place :

Zn(s) + Ag2O(s) + H2O(l) → Zn2+ (aq) + 2Ag(s) + 2OH–
(aq)

Determine E° and ArG° for the reaction. [Ans. :  1.56 V, – 301.08 kj mol–1]

8. (i) Explain why electrolysis of aqueous solution of NaCl gives H2 at cathode and Cl2 at
anode. Write the overall reaction.

Given : E° Na+/Na = – 2.71V, E°H2O/H2 = – 0.23V

E° Cl2/2Cl– = + 1.36 V, E° H+ + O2/H2O = – 1.32V]

(ii) Calculate the emf of the cell

( ) ( ) ( )2 2
0.1 0.01Zn Zn aq M cd M cd

+ +

298K

[Given : E° Zn2+ f2n
 = –0.76 V E° cd2+ fcd = – 0.40 V] [Ans. :  0.3305V]

9. (i) Account for the following :

(a) Alkaline medium inhibits the rusting of iron.

(b) Iron does not rust even if the zinc coating is broken in a galvanized iron pipe.

(ii) Cu2+ + 2e– → Cu E° = + 0.34 V

Ag+ + e– → Ag E° = + 0.80 V

(a) Construct a galvanic cell using the above data.

(b) For what concentration of Ag+ ions will the emf of the cell be zero at 25°C, if the
concentration of Cu2+ is 0.01 M [log 3.919 = 0.593]. [Ans. :  1.59 × 10–9M]
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UNIT 3

 ELECTRO CHEMISTRY

HOTS

*1. What is the difference between oxidation potential and reduction potential of a metal? How are
the two related?

2. What is the purpose of salt bridge placed between two half-cells?

3. How is an electrode potential different from a cell potential?

4. Why absolute value of electrode potential cannot be determined?

5. How would you determine the standard electrode potential of the system Mg2+/Mg?

6. Blue colour of copper sulphate solution is discharged slowly when iron rod is dipped into it. Why

(Given )2 20.34 , –0.44
Cu Cu Fe Fe

E V E V+ +° = + ° = .

7. Account for the fact that when chlorine is passed through a fluoride solution, no reaction takes
place.

( )– –
2 22 2

2.87 , – 1.36 .
F F Cl Cl

Given E V E V° = + ° =

8. Copper does not dissolve in HCl (aq) but dissolves in HNO3(aq) producing Cu2+ ions. Explain
the difference in behaviour.

( 2 –
2 2

0.34 , 1.36
Cu Cu Cl Cl

Given E V E V+° = + ° = +

( )–
3

–
24 3 2gNO

E H e NO H O
+° + + → +  0.97V= + ).

9. Why is equilibrium constant K related to only E° cell and not E cell?

10. Conductivity of two electrolytic solution of 0.1 M concentration of the substances A and B are
9.2 × 10–3 and 4.7 × 10–4 Ω cm–1 which one of these offer less resistance for the flow of current
and which one is a stronger electrolyte?

11. Give reasons for :

(i) For a weak electrolyte, its molar conductivity in dilute solution increases sharply as its
concentration in solution is decreased.

(ii) Molar conductivity of a strong electrolyte like KCl decreases slightly while increasing
concentration?

(iii) It is not easy to determine λm
∝ of a weak electrolyte by extrapolatun of concentration vs

Λm?

12. What would be the effect of hydration the conductivity of electrolytic solution?
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406 XII – Chemistry

13. Account for the following observations :

(i) In a dry cell, the build up of ammonia gas around the carbon cathode should disrupt the
electric current, but in practice this does not happen.

(ii) Ordinary dry cells are not rechargeable.

(iii) The voltage of a mercury battery is constant during its operation.

14. How is efficiency of a fuel cell determined?

15. Give appropriate reason for :

(i) Zinc metal is used in the cathodic protection of iron?

(ii) An oxide film protect aluminium but an oxide film cannot protect iron.

2 MARKS QUESTIONS

HOTS

1.  The standard electrode potential of Cu2+/Cu and Cu2+/Cu+ half-cells are 0.337V and 0.153 V
respectively calculate the standard electrode potential of Cu+/Cu half-cell.

[Hint. :  2 20.337 and 0.153
Cu Cu Cu Cu

E V E V+ + +° = ° =

(i) ...... Cu2+ + 2e– → Cu; E° = 0.337V ∴ ∆G°1 = –(+2) × 0.337 F

(ii) ..... Cu2+ + e– → Cu+; E° = 0.153V ∴ ∆G°2 = –(1) × 0.153 F

Substracting equ. (ii) from equ (i) and ∆G° = ∆G°1 – ∆G°2

Cu+ + e– → Cu+ ; ∆G° = –(1) E° F = – 2 × 0.337 F – (– 0.153 F).

Therefore, – E° F = – 0.521 F or E° = 0.521 V.

2. The rusting of iron takes place as follows :

( )–
2 2

1
2 2 , 1.23

2
H O e H O l E V

+ + + → ° = +

Fe2+ + 2e– → Fe(s) ; E° = – 0.44V.

Calculate the ∆G° for the net process.

[Hint. :  The net process for rusting (corrosion) of Fe is the conversion of Fe(s) to Fe2+ in contact
with water containing dissolved oxygen and H+ ions. [Ans. :  – 322.31 kJ]

3. Calculate the value of E°Cell for the pentage-oxygen fuel cell at 298 K using the following data

Substance Standard Gibbs Energy of
formation DfG° / kJ mol–1

Pentane (g) – 8.2

CO2(g) – 394.4

H2O (l) – 237.2
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407 XII – Chemistry

and Faraday’s constant = 96500 c mol–1.

[Hint. :  The half-cell reactions are :

i.e.,

Anode : C5H12 + 32OH– → 5CO2 + 22H2O + 32e–

Cathode : O2 + 2H2O + 4e– → 4OH–] × 8

Overall reaction : C5H12(g) + 8O2(g) → 5CO2(g) + 6H2O(l)

∆rG° = – n E°cell F = – 32 E°cell × 96500 C mol–1

Using ∆G° data, of the substance we can calculate ∆rG° as below :

∆rG° = 5. ∆fG° (CO2, g) + 6. ∆G°f (H2O, l ) – 1.∆fG° (C5H12, g)

= [5 (–394.4) + 6 (–237.2) – 1. (– 8.2)] kJ mol–1

= – 3387 kJ mol–1

∴ – 32 E°cell × 96500 C mol–1 = – 3387 × 103 J mol–1

or

3
3387 10

1.097 1.10 .
32 96500

cell
J

E V
C

×° = = ≈
×

PROBLEMS

1. A Zinc rod is dipped is 0.1 M solution of ZnSO4. The salt is 95% dissociated at this dilution at

298K. Calculate the electrode potential. 2 – 0.76 .
Zn Zn

E V+° = [Ans. :  – 0.7902V]

2. For the electrode Pt, H2 (1 atm)| H+
(aq) (XM), the reduction electrode potential at 25°C is – 0.34V.

Write the electrode reaction equation and calculate the value of x. How will you deduce the pH
of solution from this result? [Ans. :  x = 1.807 × 10–6, pH = 5.743]

3. For what concentrations of Ag+
(aq) will the emf of the given cell be zero at 25°C if concentration

of Cu2+
(aq) is 0.1M? Given : + +° = + ° = +20.80 ; 0.34 .

Ag Ag Cu Cu
E V E V [Ans. :  5.3 × 10–9]

4. Zinc granite are added in excess to a 500 ml of 1.0 M nickel nitrate solution at 25°C until the
equilibrium is reached. If the standard reduction potential of Zn2+/Zn and Ni2+/Ni are – 0.75V and
– 0.24V respectively, find out the concentration of Ni2+ is solution at equilibrium.

[Ans. :  5.88 × 10–18 M]

5. The molar conductivity of 0.1M CH3COOH solution is 4.6 S cm2 mol–1. Calculate the conductivity
and resestivity of the solution. (0.00046 s cm–1, 2174 Ω cm).

6. The molar conductivities of NH4
+ ion and Cl– ion are 73.5 s cm2 mol–1 and 76.2 s cm2 mol–1

respectively. The specific conductivity of 0.1 M NH4Cl is 1.288 × 10–2 s cm–1. Calculate the
dissociation constant of NH4Cl. [Ans. :  7.396 × 10–2]
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408 XII – Chemistry

2 MARKS QUESTIONS

1. Electrolysis of dil aqueous NaCl solution was carried out by passing 10 m. A current (a) calculate
the time required to liberate 0.01 mol of H2 gas at an electrode. [Farday constant = 96500 c
mol–1. (b) the reactions occurring at anode and cathode. (c) Is the solution after electrolysis
acidic or alkaline?

[Hint. :  (b) Anode : ( ) ( )– –
2

1

2
aqCl Cl g e→ +

Cathode : ( ) ( ) ( )– –
2 2

1 1

2 2
H O l e H g OH aq+ → +

Net reaction : NaCl(aq) + H2O(l) → Na+
(aq) + OH–

(aq) + ( ) ( )2 2
1 1

2 2
H g Cl g+

(c) The solution becomes alkaline due to presence of OH– ions on the products side.

(a) 
1

2
 mol H2 is liberated by the passage of 1 mol of electrons i.e., 1F or 96500 C.

( )
( )

( )Charge 
Current

Time

q
I

t
=

–3
–3

96500 C 96500 C
10 or

10 A
A t

t
= =

= 9.65 × 106 s.]

3 MARKS QUESTIONS

1. The half-cell reactions for the discharging cycle of each lead storage cell in a car battery are

Pb(s) + HSO–
µ(aq) → PbSO4(s) + H+ + 2e–.

PbO2(s) + HSO–
µ(aq) + 3H+ + 2e– → PbSO4(s) + 2H2O (l).

(a) Write overall equation for the cell reaction during discharging.

(b) During the discharge, at which electrode the oxidation is taking place and at which
electrode is reduction occurring?

(c) Does the concentration of sulphuric acid increase or decrease during the discharging
cycle? Why it possible to use the density of sulphuric acid solution as an indication of
the amount of energy that can be obtained from a car battery?

(d) What is the composition of each electrode when the cell is completely discharged?

[Hint. :  (c) Yes, as the battery is discharged, the density of H2SO4 (aq) decreases.

(d) Anode : Pb(s) and PbSO4; Cathode : PbO2(s) and PbSO4.]
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409 XII – Chemistry

2. (a) What is the maximum electric potential difference between two hydrogen half cells with
the following description at 298K.

Half cell A : H2 (1 atm)/H+(1M)

Half cell B : H2 (1 atm)/H+ (10–8 M)

Given that R = 8.314 J mol–1 K–1, F = 96500 C mol–1.

(b) If the two half cells described in part (a) are connected so that charge is transferred for
a long time interval, what will eventually happen to the hydrogen ion concentration in the
two half-cells.

[Hint. :  (a) ( ) ( ) ( ) ( )–8
2 2H atm H 10 M H 1M H 1atm

+ +

+ –8
LHC

cell +
RHC

–0.059 H 10
log –0.059 log .

1 1H

V
E

 � �
= =

 � �

= 0.472 V.

(b) Equilibrium is attained and eventually the [H+] in both the half-cell will be the same.]

3. A Daniel cell transfers 4825C of electric charge through an external circuit when the potential
difference between the terminals is 1 volt. Given that E°Cell = 1.10V and Faraday’s constant =
96500C mol–1.

(a) How many moles of zinc will be changed to Zn2+.

(b) What is quantity of electrical energy in kJ mol–1 of zinc.

(c) Compare the quantity of electrical energy transferred per mol of zinc in this case with
maximum quantity of electrical energy that can be transferred by a Daniel cell.

[Hint. :  (a) Zn → Zn2+ + 2e–.

2 × 96500 C ≡ 1 mol of Zn

∴ 
4825 C

4825 C mol of Zn = 0.05 mol Zn
2 × 96500 C

≡

(b) ∆G = – n Ecell F = – 2 × 1V × 96500 C = – 193 kJ mol–1 of Zn.

(c) ∆G° = – 2 × 1.10 × 96500 CV = – 212.3 kJ mol–1 of Zn.
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410 XII – Chemistry

UNIT 4

CHEMICAL KINETICS

Rate of Reaction :  It is defined as the change in concentration of reactants or products per unit
time.

Instantaneous rate is the rate of reaction expressed at a particular instant of time whereas average
rate is the rate of reaction expressed over a large interval of time.

Factors Affecting the Rate of Reactions

(i) Temperature

(ii) Concentration of reactants

(iii) Catalyst

Rate Law :  It is the mathematical representation of the rate of reaction e.g., for a general reaction.

aA + bB → cC + dD

Rate may be expressed as :

( ) ( ) ( ) ( )
= − = − = =1 1 1 1

Rate
d A d B d c d D

a dt b dt c dt d dt
...(i)

or Rate = k [A]x  [B]y ...(ii)

where x and y are experimentally determined powers of concentration on which rate of reaction depends
these may or may not be the same as the stoichiometric coefficient of the reacting species in a balanced
chemical equation.

Order of a Reaction :  The sun of the powers of the concentration of the reactants raised in the
rate law expression is called the order of that chemical reaction e.g., in equation (ii) overall order = x
+ y. Order of the reaction has to be determined experimentally and it cannot be predicted by merely
looking at the balanced chemical equation.

Rate Constant ( k) : It is the proportionality factor in the rate law.

Rate constant and order of a reaction can be determined from rate law or its integrated rate
equation.

Molecularity :  It is defined as the number of reacting species (atoms, ions or molecules) taking
part in an elementary reaction, which must collide simultaneously in order to bring about a chemical
reaction.

Molecularity is defined only for elementary reactions whereas order is applicable to elementary
as well as complex reactions. Values of molecularity are limited from 1 to 3 whereas order can be 0,
1, 2, 3, nth or even a fraction.
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411 XII – Chemistry

UNITS OF RATE CONSTANT

From eqn. (ii) 
[ ] [ ]x y

Rate
k

A B
=

[ ]
Concentration 1

time Concentration n
= × (where x + y = n, order of the reaction)

Taking SI units of concentration = mol L–1

and SI units of time = s

Units of rate constants are as follows :

Reaction Order Units of Rate Constant k.

0
( )

–1
–1 –1

0–1

1mol L
mol L S

S mol L
× =

1
( )

–1
–1

1–1

1mol L
S

S mol L
× =

2
( )

–1
–1 –1

2–1

1mol L
mol L S

S mol L
× =

l For Zero order reactions

Integrated rate equation for a reaction R → P is :

[ ] [ ] [ ] [ ]0
0

–
–

R R
R kt R k

t
= + ⇒ =

l For First order reactions

Integrated rate equation for a reaction R → P is :

[ ]
[ ]

02.303
log

R
k

t R
=

l Half life period is the time taken when the concentration of the reactant is reduced to half for
Ist order reaction

1 2
0.693

.t
k

=

l For every 10° rise in temperature, the rate of reaction becomes nearly double.  This is
because the number of molecules with energy greater than threshold energy becomes nearly
double.

l Variation of reaction rate with temperature is given by Arrhenius equation as

–
. aE RT

k A e=
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412 XII – Chemistry

A is Arrhenius factor which is a constant specific to a particular reaction.

R is gas constant; Ea is activation energy in J mol–1.

l

2

1 1 2

1 1
log –

2.303
aEk

k R T T

 =
� �� �

.

QUESTIONS

1 MARK QUESTION
(Very Short Answer Questions )

1. Define the term ‘rate of reaction’.

2. Write the unit of first order rate constant of gaseous reaction if the partial pressure of gaseous
reactant is given in atm.

3. State two factors by which the rate of reaction can be increased.

4. Express the rate of reaction in terms of Br– (aq) as reactant and Br2 (aq) as product for the
reaction :

5 Br–(aq) + BrO3
– (aq) + 6H+ (aq) → 3 Br2(aq) + 3H2O(l )

5. For a reaction

R → P

the rate of reaction is denoted by

[ ] [ ]– +
or

R P

t t

∆ ∆
∆ ∆

Why a positive sign (+) is placed before 
[ ]P

t

∆
∆

 and not before 
[ ]R

t

∆
∆

?

6. Define the term order of a reaction?

7. A zero-order reaction :

Reactant to product is represented by the graph.

R → P

What does the slope of the graph represent?

Time ( )t

C
on

en
tr

at
io

n 
[R

]

[R]0
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413 XII – Chemistry

8. Mention the order of a reaction if the rate of reaction does not depend on the concentration of
any of the reactants.

9. Identity the reaction order from each of the following rate constant units.

(i) R = 2.5 × 10–4 mol–1 LS–1

(ii) R = 4.0 × 10–4 S–1.

10. For the elementary step of a reaction :

A + H2O → B

rate α [A]

What is the (i) Molecularity and (ii) Order of the reaction.

11. Differentiate between instantaneous and average rate of reaction.

12 Mention the units of rate constant for a first order reaction.

13. A first order reaction is found to have a rate constant k = 200 s–1. Find the half life period of
the reaction. [Ans. :  3.465 × 10–3s]

HOTS (1 MARK)

14. The rate constant of a chemical reaction is 0.0693 min–1. Starting with 10 moles. Calculate the
rate of reaction after 110 min. [Ans. :  5 × 0.693 mol/mm]

15. Consider an endothermic reaction

P → Q

with activation energies Eb and Ef respectively for the backward and forward reactions. Express
the relationship between Eb and Ef.

[Hint. :  For endo thermic reaction, ∆H = +ve, ∆H = Ef – Eb or Eb < Ef]

16. For a reaction :

A → B

the rate of the reaction quadruples (becomes 4 times) when the concentration of A is doubled.
The rate of the reaction is

Rate = [A]n

What is the value of n? [Ans. :  n = 2]

17. Suggest an appropriate reason for the observation : “On increasing temperature of the reacting
system by 10 degrees, the rate of reaction almost doubles”

[Ans. :  The fraction of the molecules having energy equal to threshold energy or more, increase].
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414 XII – Chemistry

18. The rate constant of a reaction is given by the expression :

–
. aE RT

k A e=

Which factor in this expression should register a decrease so that the reaction proceeds rapidly?

[Ans. :  Ea]

2 MARKS QUESTIONS
(Short Answer Questions)

1. (i) Express the reaction rate for the reaction.

N2(g) + 3H2(g) → 2 NH3(g)

(ii) How is the rate of formation of NH3 related to the disappearance of H2(g)?

2. In the reaction R → P, the concentration of R decreases from 0.03M to 0.02 M in 25 minutes.
Calculate the average rate of reaction using unit of time both in minutes and seconds.

[Ans. :  4 × 10–4 M min–1 6.66 × 10–6 M s–1]

3. (i) Write two points of difference between order and molecularity of a reaction.

(ii) For a reaction

A + B → Products

the rate law is given by

r = k [A]1/2 [B]2

Determine the order of the reaction.

4. Thermal decomposition of HI on gold surface is a zero order reaction.

( ) ( ) ( )Gold
2 22 HI H Ig g g→ +

(i) Express the relationship between the rate of production of iodine and rate of disappearance
of hydrogen iodide.

(ii) Write the rate equation.
( ) [ ] ( )

[ ]

 + �
− =� �

� �
� �= °� �

2I1 HI
a

2
(b) Rate HI

dd

dt dt
k

Ans. :

5. From the rate expression for the following reactions, determine their order and the dimensions
of their rate constants :

(i) H2O2 (aq) + 3I– (aq) + 2H+ → 2H2O(l) + I3
– Rate = k [H2O2] [I–]

(ii) C2H5Cl(g) → C2H4(g) + HCl(g) Rate = k [C2H5Cl]

[Ans. :  (i) 2; (ii) 1. Units; (i) mol–1LS–1; (ii) S–1]
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6. The graphs (1 and 2) given below are plot of rate of reaction verses concentration of the
reaction. Predict the order from the graphs.

conc. of reactant
1

rate

conc. of reactant
2

rate

7. The following results have been obtained during the kinetic studies of the reaction.

2A + B → C + D

Experiment A/Mol L–1 [B]/mol L–1 Initial rate of formation of
D/mol L–1 min–1

I 0.1 0.1 6.0 × 10–3

II 0.3 0.2 7.2 × 10–2

III 0.3 0.4 2.88 × 10–1

IV 0.4 0.1 2.40 × 10–2

Determine the rate law and the rate constant for the reaction.

[Ans. :  Rate = k [A] [B]2; k = 6.0 mol–2 L2 min–1]

8. What is the pseudo first order reaction? Give one example.

9. A first order reaction has a rate constant 1.15 × 10–3 S–1. How long will 5g of this reactant take
to reduce to 3g? [Ans. :  t = 444s]

10. The following values for first order rate constant were obtained in a reaction.

T1 = 298K k1 = 3.5 × 10–5 S–1

T2 = 308K k1 = 10.0 × 10–5 S–1

Calculate the value of energy of activation for the reaction. (R = 8.314J k–1 mol–1)

[Ans. :  105.617 J mol–1]

11. A first order reaction is found to have a rate constant, k = 7.39 × 10–5 sec–1. Find the half life
of the reaction. [Ans. :  9.38 × 103 sec]

12. Sketch a graph between potential energy and reaction co-ordinate for the reaction.

( ) ( ) ( )2 2 3N 3H 2NH+ �g g g

On the graph, indicate

(i) Activation Complex
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(ii) Activation Energy

(iii) Enthalpy of reaction.

13. The rate of reaction triples when the temperature changes from 20°C to 50°C. Calculate the
energy of activation. (R = 8.314J k–1 mol–1, log 3 = 0.4771) [Ans. :  28.818 kJ mol–1]

14. Draw a graph between fraction of molecules and kinetic energy of the reacting species for two
different temperatures :

(i) Room temperature

(ii) Temperature 10°C higher than the room temperature

(iii) Indicate the fraction of additional molecules which react at (t + 10)°C.

15. For a reaction, the energy of activation is zero. What is the value of rate constant at 300K if
k1 = 1.6 × 10–6 S–1 at 280k (R = 8.314 J k–1 mol–1) [Ans. : k2 = k1 = 1.6 × 106 S–1]

16. Rate constant (k) of a reaction varies with temperature according to the equation

log log –
2.303

= Ea
k A

T

Where Ea is the energy of activation. On plotting a graph between log k. vs 
1

,
T

 a straight line

with a slope – 6670K is obtained. Calculate Ea for the reaction (R = 127.71 kJ mol–1).

[Hint. :  Slope of the line = Ea/2.303 R].

17. For the reaction in a close vessel :

2 NO(g) + O2(g) → 2NO2(g)

Rate = k [NO]2 [O2]

If the volume of the reaction vessel is doubled, how would it affect the rate of the reaction?

[Ans. :  Diminish to 1/8 value of initial value]

18. The rate law for the reaction

A + B → Products

is given by

Rate = k [A]n [B]m

On doubling the concentration of A and reducing the concentration of B to half of its original
concentration, calculate the ratio of the new rate to the earlier rate of reaction.

[ ]New rate 2
2

  =� �� �� �� �� �
Hint. :

m
n B

k A [Ans. :  2(n – m)]
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19. A first order reaction was started with a decimolar solution of the reactant. 8 minutes and 20

seconds later its concentration was found to be .
1000

M
 Calculate the rate constant of the

reaction.

[ ] [ ] [ ]
[ ]

0
0 5005

M 2.303
= =0.1M; 0.01 . Apply log

10 100

 = = =� �
� �
Hint. :

M R
R R M k

t R

[Ans. :  4.606 × 10–3 S–1]

20. A substance undergoes first order decomposition. The decomposition follows two parallel first
order reactions as:

A
B

C

k1

k
2

Given k1 = 1.26 × 10–4 S–1; k2 = 3.8 × 10–5 S–1. Calculate the percentage of B and C formed.

1 2

1 2 1 2

% of 100 ; % of 100
 = × = ×� �+ +� �
Hint. :

k k
B C

k k k k

[Ans. :    % of B = 76.83 ; % of C = 23.17]

3 MARKS QUESTION
(SHORT ANSWER QUESTIONS)

1. A reaction is first order in A and second order is B.

(i) Write the differential rate equation.

(ii) How is the rate affected on increasing the concentration of B three times?

(iii) How is the rate affected when the concentrations of both A and B are doubled?

2. The concentration of a reactant A at different time are given below :

t(s) [A] mol L–1

0 160 × 10–3

5 80 × 10–3

10 40 × 10–3

20 10 × 10–3

Calculate the average rate of reaction A → B during different interval of time.

3. (i) For a reaction

A + B → Products

the rate law is given by
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r = k[A]½ [B]2

What is the order of the reaction?

(ii) The conversion of molecules x to y follows second order kinetics. If concentration of X
is increased to three times how will it affect the rate of formation of Y?[Ans. :  9 times]

4. What is meant by zero order reaction? Derive an integrated rate equation for a zero order
reaction.

5. The following data were obtained the first thermal decomposition of N2O5(g) at constant volume.

2N2O5(g) → 2N2O4(g) + O2(g)

Time/s Total pressure/atm

0 0.5

100 0.152

Calculate the rate constant. [Ans. :  k = 4.92 × 10–4 s–1]

6. The reaction ( ) ( ) ( )k
2 2 2 2SO Cl SO Clg g g→ +  is a first order reaction with half life of

3.15 × 104 s at 575K. What percentage of SO2Cl2 would be decomposed on heating at 575K
for 90 min. [Ans. : 11.2%]

7. A certain reaction is 50% complete in 20 min at 300 K and the same reaction is again 50%
complete in 5 min at 350K. Calculate the activation energy if is a first order reaction. (R = 8.314J
k–1 mol, log 4 = 0.602) [Ans. :  24.206 kj/mol]

8. A reaction is 20% complete in 20 minutes. Calculate time for 80% completion, if the reaction
follows first order kinetics.

9. During nuclear explosion one of the products is 90 Sr with half life of 28.1 years. If 1 µg of 90
Sr was absorbed in the bones of a newly born baby instead of calcium, how much of it will
remain after 10 years and 60 years if it is lost metabolically.

[ ]
[ ]

[ ]
0½

.693 2.303
Use and then log and find 

R
k k R

t t R

 0 �= =� �
� �
Hint. :

[Ans. :  Amount left after years = 0.7814 µg, Amount left after 60 years = 0.227 µg]

10. The half-life for radioactive decay of 14C is 5730 years. An archaeopogical artifact containing
wood had only 80% of the 14C found in a living tree. Estimate the age of the sample

11. Hydrolysis of methyl acetate in aqueous solution has been studied by titrating the liberated
acetic acid against sodium hydroxide. The concentration of the ester at different times is given
below.

t/(min) 0 30 60 90

C(mol L–1) 0.8500 0.8004 0.7538 0.7096
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419 XII – Chemistry

Show that it follows a Pseudo first order reaction as the concentration of water remain nearly
constant (55 mol L–1) during the course of the reaction. What is the value of ‘k’ in the equation?

Rate = k’ [CH3COOCH3] [H2O] [Ans. :  k´ = 3.64 × 10–5 mol–1 L min–1]

Hots* 12.A hydrogenation reaction is carried out at 500k. If the same reaction is carried out in the
presence of a catalyst at the same rate. The temperature required is 400k calculate the activation
energy of the reaction if the catalyst lowers the activation barrier by 20 kJ mol–1.

[Hint. : k = AE–Ea/RT. In the absence of catalyst, Ea = x kJ mol–1. In the presence of catalyst,
Ea = (x – 20) kJ mol–1] [Ans. :  Ea = 100 kJ mol–1]

Hots* 13.The rate constat for the first order decomposition of H2O2 is given by the following equation log
k = 14.34 – 1.25 × 104 k/T.

Calculate Ea for this reaction and at what Temperature will its half-period be 256 minutes.

Hots* 14.What percentage of the initial concentration of the reactant is left after two hours for a reaction
whose rate constant is 4.25 × 10–5 s–1|?

[Hint. :  Let [R ]0 = 1 mol L–1

[R] = (1 – x) mol L–1 (x mol L–1 have reacted in 2 hrs.)

Use 
[ ]
[ ]

02.303
log

R
k

t R
=  to find the value of x and then the percentage. [Ans. :  26.36%]

Hots* 15.Under the same conditions, initial concentration of 1.386 mol dm–3 of a substance become half

in 40 second through first order and half in 20 seconds through zero order. Calculate 
1

0

k

k

 
� �
� �

where

k1 = rate constant for the first order reaction.

k0 = rate constant for the zero order reaction.

[Hint. :  
–1

1 ½
0.693 0.693

using
40

k s t
k

= =

–1 –1
0

1.386
mol

2 20
k dm s=

×
[Ans. :  0.5 mol–1 dm3]

5. Marks questions (long answer questions)

1. (i) List the factors affecting the rate of reaction.

(ii) What is rate law?

(iii) In the reaction.

2NO (g) + O2(g) → 2NO2(g)

the following results are obtained.
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420 XII – Chemistry

S.No. Initial [NO] mol L–1 Initial [O2]/mol L–1 Initial rate of Formation of NO2/mol L–1 S–1

1. 0.30 0.30 0.096

2. 0.60 0.30 0.384

3. 0.30 0.60 0.192

4. 0.60 0.60 0.78

How is the rate of the reaction affected.

(i) If the concentration of NO is doubled keeping the concentration of O2 constant.

(ii) If the concentration NO is kept constant and concentration of O2 is doubled.

(iii) Write the rate law expression for the reaction from the above observations.

2. Derive the integrated form of rate equation for a first order reaction. What will be the nature of
the curve when log [conc] is plotted against time for such a reaction. Find out the slope of the
curve.

3. (i) What is meant by ‘half life period’ of a chemical reaction? Show that the time required
for the completion of half of the first order reaction is independent of the initial concentration
of the reaction.

(ii) Show that in a first order reaction time required for completion of 99.9% is 10 times of
half-time(t½) of the reaction.

4. (i) What is the effect of temperature on the rate constant of a reaction.

(ii) Write Arrhenius equation showing the effect of temperature on reaction rate. What do the
symbol significant.

(iii) State the role of activated complex and its relation with the reactivation energy.

5. The following data were obtained for the reaction.

2NO2(g) + F2(g) → 2NO2F

Expt. Initial concentration [N2 [F2] mol–1 Initial rate of Formation mol–1 min–1

I 0.20 0.05 6.0 × 10–3

II 0.40 0.05 1.2 × 10 2

III 0.80 0.10 4.8 × 10–2

Determine (i) Order (ii) Rate Law

(iii) Rate of reaction when [NO2] = 0.50 mol L–1 and [F2 = 0.60 mo R L–1.

[Ans. :  (i) 2; (ii) r = k [NO2] [F2]; (iii) 0.18 mol L–1 min–1

HOTS OF 5 MARKS

6. (a) Rate constant k1 and k2 for two different reactions are 1016 e–200/T and 1015 e–1000/T,
respectively. At what temperature will k1 be equal to k2.

[Hint. :  Use –
.

Ea RT
k A e= ]

1000

2.303
T K =� �

� �
Ans. :
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421 XII – Chemistry

(b)
N Cl2

(A)

Cl + N2

Half life is independent of concentration of A. After 10 min, volume of nitrogen gas is 10L
and after complete reaction, volume nitrogen gas is 50 L. Calculate the rate constant for
the reaction.

7. (a) The reaction Ca2+ (aq) + 2OH– (aq) → Ca(OH2) (s) is extremely fast while the reaction

Ca(OH)2(s) + 2H+ (aq) → Ca2+ (aq) + 2H2O (l)

is fairly slow/ How can be difference in rates be explained?

(b) Some bromine molecules (Br2) are dissociated into free radicals (Br°). When ultraviolet
light is absorbed by bromine gas. Propose a pathway to explain how bromine and
hydrogen react in the presence of ultraviolet light to produce HBr (Enthalpy of formation
of HBr = – 363 kJ/mol–1).

[Hint. :  (a) Ist react is ionic reaction in aqueous form.

IInd react reactant is in solid-form.

(b)

Activation Energy

H  + Br2

H° + HBr Enthalpy of reaction

Reaction Pathway

E
nt

ha
lp

y

8. The energy of activation for forward and backward reactions for a hypothetical reaction P → Q
are 15 kJ/mol and 9 kJ/mol respectively. Potential energy of P is 10 kJ/mol as shown in the
graph.

a k5

c
15 kJ

E
ne

rg
y

10 kJ P

Q
O

Predict

(i) Threshold energy of the reaction.

(ii) Potential energy of Q.

(iii) Heat of Reaction.

(iv) Type of reaction. [Ans. :  (i) 25 kJ; (ii) 16 kJ; (iii) 6kJ; (iv) Endothermic]
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UNIT 5

SURFACE CHEMISTRY

POINTS TO REMEMBER

Adsorption :  Then phenomenon of attracting and retaining the molecules of a substance on the surface
of a solid resulting into a higher concentration on the surface than in the bulk.

Adsorption Isotherm (Freundilch Isotherm) :  The relationship between the extent of adsorption (x/m)
and pressure of the gas at constant temperature is known as adsorption isotherm.

195K

244K

273K

x/m

P

( )1
. 1

nx
k p n

m
= >

where x is the mass of the gas adsorbed, m is the mass of the adsorbent at pressure P.

k and n are the constants which depend on the nature of the adsorbent a gas at a particular
temperature.

Sorption :  A term used when both adsorption and absorption occur simultaneously.

Desorption :  It is the process reverse of adsorption i.e., the removal of the adsorbed substance from
the surface of the adsorbent.

Occlusion :  It is the term used for adsorption of gases on a metal surface.

Physical Adsorption Chemisorption

1. The arsorbate is held to the adsorbent by weak The adsorbate is held to the adsorbent by strong forces
van der Waal’s forces. (i.e., Chemical bond).

2. Enthalpy of adsorption is low (20 – 40 kJ/mol). Enthalpy of adsorption is high (80 – 240 kJ/mol).

3. Process is reversible and it decreases with Process is irreversible and it first increases and then
temperature decreases with temperature.

4. Non-Specific in nature Specific in nature.

5. Forms multi-molecular layers on surface. Forms unimolecular layer.

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



423 XII – Chemistry

Catalyst :  It is broadly divided into two groups.

(i) Homogeneous catalysis in which the catalyst is in the same phase as are the reactants.

(ii) Helerogeneous catalysis in which the catalyst is in the different phase from that of the reactant.

Micelles are associated colloids. Surface active agents like soaps and synthetic detergents belong to
this class.

CMS (Critical Micelle Concentration) is the lowest concentration at which micelle formation appears.
Micelles from the ionic surfactants can beformed only above a certain temperature called Kraft
Temperature.

Colloids  are heterogenous in nature, have colligative properties, undergo Brownian motion,
electrophoresed exhibit Tyndall effect.

Emulsion is dispersion of one liquid into another which are immiscible.

– Oil in water (O/W).

– Water in Oil (W/O).

To obtain stable emulsion, emulsifier is added, it is generally a long chain hydrocarbon derivative
containing a polar end groups (SO3

–).

QUESTIONS

1 MARK QUESTIONS
(VERY SHORT ANSWER QUESTIONS)

1. Write one point of difference between an adsorbate and an adsorbent.

2. Why does a finely divided substance more effective as an adsorbent then its crystalline form?

3. “Physical adsorption decreases with increase in temperature”. Suggest a possible reason.

4. “Chemisorption is highly specific.” Illustrate with an example.

5. State the relationship between the quantity of gas adsorbed by a solid adsorbent and the
pressure of the gas.

6. When are gas masks used and how do they work?

7. Write the name of the catalyst used in the following process :

(i) Hydrolysis of the methyl acetate.

(ii) Oxidation of ammonia into nitric oxide by ostwald process of Nitric acid.

8. Distinguish between a promoter and poison of a catalyst.

9. Indicate a chemical reaction involving homogenous catalyst.

10. Name two industrial processes in which heterogeneous catalysts are employed.
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424 XII – Chemistry

11. Name a zeolite catalyst which directly convert alcohol into gasoline.

12. What is the importance of critical temperature in respect of adsorption of gases?

13. Why does Fe(OH)3 dispersed in water is a sol while glucose in water is considered a solution?

14. Name two naturally occurring macromolecular colloids.

15. What is meant by critical micelle concentration?

16. Identify the micelle in the following :

(i) C17H35COO–Na+; (ii) Gold Sol; (iii) Solution of NaCl.

17. State the principle of dialysis.

18. Why do colloidal solutions show Tyndall effect?

19. Why does sky appears blue to us?

20. Name a silver sol used as an eye-lotion.

HOTS (1 MARK)

21. Arrange the following gases in the decreasing order of their adsorption by the same mass of
activated charcoal, H2, CO2, CH4, NH3. [Ans. :  CO2 > NH3 > CH4 > H2]

22. How can the process of dialysis of a colloidal solution be made faster?
[Ans. :  By applying an electrical field across the Parchment bag]

23. “Medicines in colloidal form are more effective than in the solid form.” Why?

24. A colloidal solution of ferrie hydroxide is mixed with As2O3 sol what would be the observation
mode? [Ans. :  Their mutual precipitation takes place]

25. State the purpose of impregnating the filter paper with colloidion solution.
[Ans. : The pores of filter paper get reduced in size and stop the flow of colloidal particles]

26. Using the phenomenon of physical adsorption, suggest how a mixture of noble gases can be
separated? [Ans. :  By adsorption on coconut charcoal at different temperature]

27. What form of Freunlich adsorption isotherm equation indicate that “adsorption is independent of

pressure”. :
x

k
m

 =� �
� �
Ans.

28. State the sign of energy change involved when the molecules of a substance get adsorbed on
a solid surface. [Ans. :  ∆H = negative]

29. What will be the charge on the colloidal particles in the following sols.

(i) Fe(OH)3 sol formed by addition of FeCl3 to excess of hot water;

(ii) Colloidal sol of Ag formed by addition of AgNO3 to KI.
[Ans. :  (i) +ve; (ii) –ve]
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425 XII – Chemistry

30. Which of the following is most effective in coagulating Fe(OH)3 sol and why?

(i) KCl; (ii) FeCl3; (iii) Na2SO4; (iv) K3[Fe(CH)6]

[Hint. :  Fe(OH)3 sol being +vely charged; anion having highest –ve charge would be most
effective]

2 MARKS QUESTIONS

(SHORT ANSWER QUESTIONS)

1. Distinguish between physisorption and chemisorption. Give four point of difference.

2. Justify the statement “Adsorption is an exothermic process”.

3. What is an adsorption isotherm? In the relation ( )1
. 1

mx
k p n

m
= >

What do the symbols x, m, k, P and n represent?

4. How can the validity of Freundlich isotherm be verified? What are its limitations?

5. Classify the following processes into absorption, adsorption or sorption.

(i) Anhydrous CaCl2 placed in the atmosphere saturated with water.

(ii) Aqueous solution of raw sugar passed over beds of animal charcoal.

(iii) A chalkstick dipped in ink.

(iv) Addition of animal charcoal to methylene blue.

6. How is the phenomenon of adsorption helpful in

(i) Production of high vaccum.

(ii) Control of humidity.

(iii) Separation of inert gases.

(iv) Forth floatation process.

7. Identify the following processes as homogeneous or heterogeneous catalysis, giving reason :–

(i) ( ) ( ) ( ) ( )NO
2 2 32SO O 2SOgg g g+ →

(ii) ( ) ( ) ( ) ( ) ( )2 4H SO l
12 22 11 2 6 12 6 6 12 6

Solution

C H O H O C H O C H O

Glucose Fructose .

aq l aq aq+ → +

���������������

8. (i) How do enzymes differ from catalysts?
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426 XII – Chemistry

(ii) Name the enzyme catalyse using the following reactions.

(a) Conversion of glucose into ethyl alcohol.

(b) Decomposition of urea into ammonia and carbon dioxide.

9. Suggest a mechanisms of enzyme catalysed reaction along with the diagram.

10. What are lyophilic and lyophobic colloids? Give one example of each type.

11. (i) Why does a gas mixed with another gas not form a colloidal system?

(ii) Give one example each of :

(a) A liquid dispersed into solid.

(b) A gas dispersed in a liquid.

12. (i) In what way a sol is different from a gel?

(ii) Why do lyophilic sols do not require stabilising agent.

13. “Action of soap is due to emulsification and micelle formation”. Justify giving the suitable example.

14. What is colloidion? How is ultra filter paper prepared using a colloidion? Describe the ultra
filtration process used in the separation of colloidal particles.

15. State “Hardy Schulze” rule with example.

16. What are emulsions? List the two types of emulsions giving one example of each type.

17. What is an emulsifying agent? What role does it play in forming an emulsion?

HOTS (2 MARKS)

18. Which of the following gases be adsorbed readily on the surface of 1g of charcoal and why?

(i) CH4 gas; (ii) SO2 gas.

[Ans. :  SO2 has higher critical temperature than CH4, is easily liquetable and the
van der Waal’s forces are stronger near the critical temperature]

19. What will be the (i) slope and (ii) probable value of the slope for the following graph drawn
between the quantity of gas adsorbed by unit mass of solid adsorbent and pressure at a
particular temperature.

log x
m

] log k

Q
a

b

log pO

1
Slope Probable value of slope = 0 1

n

 = →� �
� �
Ans. :
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20. A small amount of silica gel and a small amount of anhydrous calcium chloride are placed
separately in two corners of the laboratory. Name the phenomenon that takes place in both the
cases. [Ans. :  Silica gel – adsorption; Anhydrous CaCl2 – absorption as it forms CaCl2.2H2O]

21. Arrange NaCl, MgCl2 and AlCl3 in the order in which they are required to coagulate 10 ml of 0.1
M AS2S3 solution? Suggest a suitable reason.

[Ans. :  AlCl3 < MgCl2 < NaCl. As according to Hardy Schulze rule, greater the valence
of the flocculating ion, greater is the precipitating power i.e., Al3+ > Mg2+ > Ma.
Since the coagulating power of AlCl3 being higher will be required in smaller quantities.]

22. How can you distinguish between the two emulsions :

(i) Oil in water type;

(ii) Water in Oil type

[Hint. :  By dilution with water].

23. Account for the following :

(i) A delta is formed at the point where the river enters the sea.

(ii) Artificial rain can be caused by spraying electrified sand on the clouds.

24. Write the reaction involved in the

(i) Preparation of gold sol by reduction method.

(ii) Preparation of sulphur Sol by oxidation method.

[Ans. :  (i) ( )Red h
3 22AuCl 3HCHO 3H O 2Au sol 3HCOOH 6HCl+ + → + +

(ii) [ ] ( )O
2 2 2SO 2H S 3S sol 2H O+ → + ]

3 MARKS QUESTIONS
(SHORT ANSWER QUESTIONS)

1. How are colloids classified on the basis of :

(i) Physical state of the components.

(ii) Nature of dispersion medium.

(iii) Interaction between dispersed phase and the dispersion medium.

2. (i) Write the important feature of the modern adsorption theory of heterogeneous catalysis.

(ii) What do you mean by activity and selectivity of a catalysis?

3. (i) What is shape selective catalysis?

(ii) Give an example of a shape selective catalyst.

(iii) Describe two features of catalysis by zeolites.
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4. (i) Write the optimum temperature and optimum pressure for enzyme catalysed reactions.

(ii) What are activators? Give two examples. How do the activators increase the catalytic
activity?

5. Distinguish between multimolecular and macromolecular colloids. Give one example of each.
How are associated colloids different from those of two type of colloids.

6. Describe the method of preparation of colloids by :

(i) Chemical method

(ii) Bredig’s arc method

(iii) Peptization

7. Explain the terms with suitable example :

(i) Alcohol; (ii) Aerosol; (iii) Hydrosol

8. (i) Hydrated Ferric oxide is positively charged. Give reasons.

(ii) Define Zeta-potential taking an example.

(iii) “The presence of equal and similar charges on colloidal particles provides stability to the
colloidal system”. Explain.

9. Describe briefly the cleansing action of soap.

10. Explain what happens.

(i) When a beam of light is passed through a colloidal solution.

(ii) An electrolyte NaCl is added to hydrated ferric hydroxide sol.

(iii) Electric current is passed through a colloidal sol.

11. (i) How are emulsions useful in preparing photographic plates or films?

(ii) Explain with diagram the process of electrical precipitation of smoke.

12. Explain the following terms :

(i) Dialysis

(ii) Coagulation

(iii) Tyndall Effect

(iv) Brownian movement.

HOTS (3 MARKS)

13. Suggest suitable reason for the following :

(i) Zig Zag movement of colloidal particles.
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(ii) Use of special type of filter papers for the filtration of colloidal sole.

(iii) Bleeding from a fresh cut can be stopped by applying alum.

14. (i) What property of colloids is responsible for the sun to look red at the time of setting?

(ii) Acetylene on addition with hydrogen forms ethane in the presence of palladium but if
barium sulphate and quinoline are added along with pallodum, the product is ethene.
Give reason. Support your answer by describing the reactions involved.

[Ans. :  (i) At the time of setting, sun is at the horizon and blue part of the light is
scattered away by the dust particles as light has to travel a long distance through the
atmosphere.

(ii) 2HPd
2 2 2 3 3Pd

CH CH H CH CH CH – CH≡ + → = →

4Pd BaSO
2 2 2quinoline

CH CH H CH CH+≡ + → =

15. (i) How does the size of the colloidal particles comparable to the size of the particles
present in true solution.

(ii) Calculate the ratio of the volume of the colloid particle (VC) and volume of the solute
particles in a true solution (VS).

[Hint. :  For true solution diameter range = 1 to < 10 A°

For colloidal dolution diameter range = 10 to 1000 A°

Taking the lower limits :

( )
( )

3 3 3
3

3 3 3

10 24 3
10 ]

1 24 3

C c c

S s s

V r r

V r r

π
= = = =

π

16. 1 g of charcoal adsorbs 100 ml of 0.5 M CH3COOH to form a monolayer and thereby molarity
of CH3COOH is reduced to 0.49 M. Calculate the surface area of the charcoal used in adsorbing
one molecule of CH3COOH. (Surface area of 1g charcoal is = 3.01 × 102 m2/g).

[Ans. :  No. of moles of CH3COOH present initially 
0.5

1000 0.05 mol
1000

= × =

No. of moles of CH3COOH left after adsoption 
0.49

1000 0.049 mol
1000

= × =

No. of moles of CH3COOH adsorbed = 0.05 – 0.049 = 0.001 mol = 1 × 10–3 mol

No. of moles of CH3COOH adsorbed = 1 × 10–3 × 6.022 × 1023 molecule

6.022 × 1020 molecules get adsorbed on surface area = 3.01 × 102 m2

Molecules get adsorbed on surface area = 3.01 × 102 m2/6.022 × 1020 = 5.0 × 1019 m2]
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UNIT 6

GENERAL PRINCIPLES AND
PROCESSES OF ELEMENTS

POINTS TO REMEMBER

1. The minerals from which metals are extracted are called ores.

2. The ores are concentrated by various methods like hydraulic washing, magnetic separation,
forth floation method and leaching.

3. Metal carbonate and hydrate metal oxide ores are converted to metal oxide by calcination.

4. Metal sulphate moves the roasted to form metal oxide.

5. Metal oxides are reduced to metal by reducing agents like C, Co and reactive metals.

6. Elingham diagram (plot of ∆G° per mol–1 of O2 verses T) provides the basis for the choice of
reducing agent for the reduction of metal oxide.

7. The criterion of feasibility is that the net Gibbs energy must be negative at a particular temperature.

8. In Ellingham diagram the reduction of oxide of the metal represented by upper line is feasible
by metal represented by the lower line.

9. The concept of electrode potential is used in the electrometallurgy of aluminium. If the sum of
electrode potentials of the two redox couples is positive, therefore Gibbs energy change would
be negative.

10. The crude metals thus extracted require refining. Refining process depends upon the difference
in the properties of impurities and the metal.

11. Chromatography is very useful for the purification of the elements which are available in minute
quantities and impurities are not different in chemical properties form the element to be purified.

QUESTIONS

1 MARK QUESTIONS

1. Write the name and formula of a mineral that contains both Iron and copper.

2. State the principle involved in the concentration of an ore by magnetic separation.

3. Name the method used in the concentration galena and copperpyrites ores.

4. What is the role of depressant in froth floatation method? Name the process used to convert.
A metal sulphide ore to metal oxide.
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5. Name any two elements present in anode mud in the electrolytic refining of copper.

[Hint. :  antimony, selenium, tellurium, silver, gold and platinum]

6. Write the two functions of cryolite in the metallurgy of aluminium.

7. What happens when roasted ore of copper is heated with silica?

8. Complete the reaction.

(i) Cr2O3 + Al → (ii) ZnO + C →

9. Write the importance of graphite rod in the metallurgy of aluminium.

10. How is cast iron different from pig iron?

11. How is cast iron made from pig iron?

12. Write the significance of leaching in the extraction of aluminium.

13. How is leaching carried out in case of low grade copper ores?

[Hint. :  Low grade copper ores are leached with dilute copper in presence of air or bacteria

( ) 2
2 2

1
Cu 2H O Cu H O]

2
s

+ ++ + → +

14. What is meant by the term “chromatography”?

15. What criterion is followed for the selection of stationary phase in chromatography?

HOTS (1 MARK)

16. Although aluminium is above hydrogen in the electrochemical series, it is stable in air and water.

[Hint. :  Aluminium is coated with invisible Al2O3 layer which makes aluminium resistant to the
further reaction with air and water.

17. Zinc and not copper is used for the recovery of metallic silver from the complex [Ag(CN)2]
–,

although electrode potentials of both zinc and copper are less then that of Ag. Explain why?

[Hint. :  Zinc reacts at faster rate as compared with copper further zinc is cheaper than copper.]

2 MARKS QUESTIONS

1. Write the chemical reactions taking place in different zones in the blast furnace.

2. Giving examples, write two points of difference between roasting and calcination.

3. How are impurities separated from a bauxite ore to get pure alumina?

Hots* 4. The ∆fG° values for the formation of Cr2O3 and Al2O3 are – 540 and – 827 kJ mol–1 of O2
respectively. Is the reduction of Cr2O3 possible with Al. Justify your answer.
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[Hint. :  
–1

2 2 3 2
4 2

Al O Al O G –827kJ mol of O
3 3

f+ → ∆ ° =

–1
2 2 3 2

4 2
Cr O Cr O G –540 kJ mol of O G for the reaction

3 3
f f+ → ∆ ° = ∆ °

–1
2 3 2 3

4 2 4 2
Al Cr O Cr Al O is equal to – 287kJ mol ]

3 3 3 3
+ → +

5. Write the chemical equations of the reactions involved in the extraction of zinc from zinc blade
or calamine.

Hots* 6. At a site low grade copper ores are available. Zinc and iron scraps are also available. Which
of the scraps would be more suitable for reducing the leached copper ores and why?

[Hint. :  Electrode potential of zinc is more negative than that of iron. So reduction of Cu2+ ions
will be faster with zinc scraps. But zinc is costlier metal than iron so using iron scraps will be
more advantageous.]

Hots* 7. Why is the reduction of a metal oxide easier if metal formed is in liquid state at the temperature
of reduction?

[Hint. :  When metal oxide is in solid state and metal formed is in liquid state. T∆S will be more
positive and hence ∆rG

φ will be more negative].

Hots* 8. Copper can be extracted by hydrometalurgy but not zinc. Explain why?

[Hint. :  Since 2+
φ
Zn

E Zn  is lower than that of 2 CuCuE
φ

+ , zinc displace Cu from Cu2+ in solution

Zn2+ cannot be displaced by metals like Al, Mg, Ca etc. although electrode potentials are lower
than that of Zn. Since these reactive metal have lower electrode potential that of H2O, these
reactive metals reacts with H2O forming their corresponding ions and liberating H2 gas].

Hots* 9. Match the conversions listed in column I with the type(s) of reaction (s) given in column II

Column I Column II

A PbS → PbO (p) Roasting

B CaCO3 → CaO (q) Calcination

C ZnS → Zn (r) Carbon reduction

D Cu2S → Cu (s) Self-reduction

[Hint. : 2PbS + 3O2 → 2PbO + 2SO2 (Roasting)

CaCO3 → CaO + CO2 (Calcination)

( )
2O C

Roasling Carbon reduction
ZnS ZnO Zn

−
→ →

( )
2 2O Cu S

2 2Roasling self reduction
Cu S Cu O Cu]

−
→ →

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



433 XII – Chemistry

Hots* 10.The active silver forms a water soluble complex with dilute aqueous solution of NaCN in presence
of a gas J. The silver metal is obtained by the addition of a metal K. Write the structures of [L]
and [M] and identify J and K in the following reaction sequence.

Native silver + NaCN + J → [L] + OH–

[L] + K → [M] + Ag

[Hint. :  Metallurgy of silver : J = O2; [L] ≡ Na[Ag(CN)2]

k = Zn [M] ≡ Na2 [Zn(CN)4]

3 MARKS QUESTIONS

1. Name the principles ore of aluminium. How is pure aluminium extracted from alumina? Draw the
labelled diagram of the electrolytic cell?

2. Name the principles ore of iron. Write the chemical reactions that take place in different zones
of blast furnace.

3. How is pure copper obtained from its principle ore? Write the chemical reactions that occur in
the extraction.

4. State the principles of refining of metals in the following methods:

(i) Zone refining

(ii) Electrolytic refining

(iii) Vapour phase refining.

5. How is copper extracted and iron low grade ores and scraps? Write chemical reactions involved
in the extraction.

Hots* 6. Suggests a condition under which :

(i) Mg could reduce alumina (Al2O3).

(ii) Al could reduce MgO.

[Hint. :  The Gibbs energy ∆Gθ/kJ mol–1 of O2 and temp. (T) plots for the formation of oxides
Al2O3 and MgO show that reduction of oxide of the upper line is feasible by the element
represented by the lower line.

 Al + O      Al O
 →

3
2

2
4
3

2
3

2 Mg + O   2MgO→2

1350 °CTemperature

–1200

–1100

∆G
° 

kJ
 m

ol
 o

f O
–1

2

At the point of interaction of Al2O3 and MgO curves, the ∆Gθ becomes zero for the reactions.
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2 3
2 4

Al O 2Mg 2MgO Al
3 3

+ → +

Below 1350°C, the oxide represented by upper line, i.e., Al2O3 will be reduced by the element
shown by lower i.e., Mg. Above 1350°C the oxide represented by lower line would become Al.
Therefore Al].

7. Calculate the minimum emf required to carry out the electrolysis of Al2O3. Given that ∆Gθ
f (Al2O3)

= – 827 kJ mol–1 of O2 involved. Faraday’s constant (F) = 96500 C mol–1

[Hint. :  
–1

2 2 3 f r
4 2

Al O Al O G G –827 kJ mol
3 3

θ θ+ → ∆ = ∆ =

–1
3 2

2 4
AlO Al O G 827 kJ mol

3 3
f

θ→ + ∆ = +

No of electrons involved in this redox reaction = 4

∆Gθ = n E°Cell F

3 –1

–1

827 10 J mol
–

4 96500 C mol

rGE
n F

θ
θ ∆ + ×= =

×

= – 2.14 J/c = – 2.14 V.

[(–)ve sign shows that emf. of 2.14 V is required].
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UNIT 7

p – BLOCK ELEMENTS

POINTS TO REMEMBER

1. The general electronic configuration of p-block elements is ns2 np1–6.

2. The maximum oxidation state shown by a p-block element is equal to the number of valence
electrons. This is called group oxidation state.

3. The group oxidation state is most stable for the lighter elements.

4. The oxidation state two units less than the group oxidation state becomes progressively more
stable as we descend the group. This is due to inert pair effect.

5. Interpair effect : Due to poor shielding effect of intervening d- and or f-orbitals, the increased
effective nuclear charge holds the ns2 electrons so tightly that the energy required to unpair
these electrons cannot be compensated by the energy released during the formation of two
additional bonds.

6. The first member of each group of p-block elements i.e., N, O and F of group 15, 16 and 17
show anomalous behaviour. This is due to small size, high electronegativity and absence of
d-orbitals in their valence shell.

7. The maximum covalence shows by N, O and F in four because they have only four orbitals (one
s and three p-) in their valence shell.

8. Group 15 elements exhibits two important oxidation states +3 and +5 but +3 acidation state is
favoured by heavier elements due to inert pair effect.

9. Oxygen shows usually –2 oxidation state. The stability of –2 oxidation decreases down the
group due to decrease in the electronegatively of the group 16 elements.

10. Stability of +6 oxidation state shown by group 16 elements decreases and that of +4 increases
on descending the group 16. This is due to inert pair effect.

11. Fluorine always shows –1 oxidation state other halogen also show –1 oxidation state. They also
show (+) oxidation states of +1, +3, +5 and +7.

12. Fluorine form one oxoacid but other halogens shows a series of oxoacids. This is due to the
absence of d-orbitals in the valence shell of F.

13. Stability of hydrides of group 15, 16 and 17 elements decreases down the group due to increase
in the size of the group elements.

14. The reducing nature of hydrides increases down the group.

15. P forms a number of oxoacids. Their basicity is determined by the number of P–OH bonds.
Oxoacids having P–H bonds are used as reducing agent.
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436 XII – Chemistry

16. Interhalogens XXn (where X is higher than X and n = 1, 3, 5, 7) are more reactive than halogens
X2 except F2.

17. Group 18 elements are least reactive because they have complete octet of outer most shell-
except helium (He) which has fully filled 15 orbital.

18. How to determine the hybridisation.

( )1

2
X V S E= + +

where V = Valence electrons of the atom of which hybridisation is to be determined.

S – No. of electrons shared by attached atoms.

No. of σ bonds – No. of π bonds)

E – Charge, add one for negative and substract one for each positive charge.

x Type of Hybridisation Shape Bond Angle

2 SP Linear 180°

3 SP2 Trigonal Planar 120°

4 SP3 Tetrahedral 109°28´

QUESTIONS

1 MARK QUESTIONS

1. Write the chemical formula of fluorapatite.

2. The ionization enthalpy of group 15 elements is much higher than those of corresponding
elements of group 14 why?

3. Maximum covalence of Nitrogen is ‘4’ but the heavier elements of Group 15 show covalence
greater than ‘4’ Why?

4. Why does nitrogen from diatomic molecule?

Hots* 5. N–N single bond is weaker than P–P single bond. Why?

6. Among group 15 elements. Why does nitrogen show anomalous behaviour?

7. Which has lower boiling point. PH3 or NH3? Why?

8. Why is BiH3 the strongest reducing agent amongst all the hydries of group 15 elements?

9. Why is NH3 considered a lewis base?

10. What happens when freshly prepared precipitate of AgCl is treated with ammonia solution?

11. NO2 dimerise to form N2O4. Why?

12. Draw the structure of P4 molecule.
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13. Draw the structure of PCl5 molecule.

14. Draw the structure of solid PCl5.

15. Write the reaction of PCl5 with heavy water.

16. How many P–O–P bonds are there in cyclotrimeta phosphoric acid?

Hots* 17.H3PO2 is used as reducing agent. Why?

18. Group 16 elements have lower iorization enthalpy values than the corresponding elements of
group 15. Why?

19. In group 16, the stability of +6 oxidation state decreases and that of +4 oxidation state increases
down the group. Why?

20. Why does the acidic character of hydrides of group 16 elements increase down the group?

21. What is the covalence of nitrogen in N2O5?

22. Write the chemical equation of the reaction that occurs between conc. HNO3 and P4.

23. Thermal stability of hydrides of group 16 elements decreases down the group. Why?

24. Second ionization constant of H2SO4 (aq) is much lesser than its first ionization constant. Why?

25. Explain why fluorine forms only one oxoacid (HOF).

26. Fluorine exhibit only –1 oxidation state while other halogens exhibit +1, +3, +5 and +7 oxidation
states also explain. Why?

27. Compare the oxidising powers of F2 and Cl2 on the basis of bond dissociation enthalpy and
electron gain enthalpy.

Hots* 28.Why is nitrogen and phosphorus tetra atomic?

[Hint. :  Due to larger size of phosphorus effective pπ–pπ bonding is not possible.]

Hots* 29.Draw the structure of H2S2O7 and find out the number of S–S bond if any.

Hots* 30.Draw the structure of P4O10 and determine the number of P–O single and double bonds.

Hots* 31.Which one of the following is not oxidised by O3. State the reason for your choice.

KI, FeSO4, K2MnO4, KMnO7.

[Hint. : KMnO4 since Mn is showing maximum oxidate of +7.]

Hots* 32.Arrange the following triatomic species in the order of increasing bond angle.

–
2 2 2NO . NO , NO

+

[Hint. :  O: N O: O: N O:

+
; ; O: N O:

–
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NO2 has one non-bonding electron and NO2
– has two non-bonding electrons on Nitrogen atom

and 2NO
+

 has no non-bonding electron on Nitrogen atom. Hence NO2
– has minimum bond angle

and NO2
+ maximum bond angle].

Hots* 33.Arrange following oxides in the order of increasing acid strength : Cl2O7 SO2, P4O10.

[Hint. :  Acid strength of oxides increases along the period with the increase in the atomic
number of element.]

Hots* 34.Why can’t NH3 be dried by anhydrous CaCl2

[Hint. :  CaCl2 + 8 NH3 → CaCl2. 8NH3].

2 MARKS QUESTIONS

1. How is nitrogen is prepared in the laboratory? Write the chemical equation of the reaction
involved. Explain why N2 is not reactive at room temp.

2. How is ammonia manufactured industrically? Write the conditions that favour the formation of
NH3. How does NH3 act as a complexing agent?

3. Complete the following reactions :

(i) Na2S2O3 + Cl2 + 5H2O →

(ii) FeCl3(aq) + NH4OH →

4. (i) (NH4)2 Cr2O7 
∆→

(ii) 4 3NH NO ∆→

5. (i) P4 + NaOH + H2O ∆→

(ii) ( )3Zn HNO conc. ∆+ →

6. (i) 3 2 2Ca P H O+ →

(ii) 4 3Cu SO PH+ →

7. (i) 3 3CH COOH PCl+ →

(ii) 3 2
excess

PCl H O+ →

8. (i)
( )
2 4
conc.

Cu H SO+ →

(ii) 2 3 2 2Na SO SO H O+ + →

9. (i) F2 + H2O →
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(ii) 2
Cold and dilute

NaOH Cl+ →

10. (i) ( )2 2
Dry slaked lime

Ca OH Cl+ →

(ii) 2
Hot and cone

NaOH Cl+

11. (i) Fe + HCl →

(ii) Partial Hydrolysis
6 2XeF H O+ →

12. How is sulphuric acid manufactured by contact process? Write the conditions and chemical
reactions involved.

13. How is hydrogen chloride gas prepared? How is it converted into hydrochloric acid? Write
chemical reactions involved.

14. How are XeO3 and XeOF4 prepared? Write chemical equations of reactions involved.

15. Account for following :

(i) Pentahalides of group 15 elements are more covalent the than their trihalides.

(ii) Bond angle in PH4
+ is higher than that in PH3.

16. (i) PCl3 fumes in moist air.

(ii) Phosphinic acid (hypophosphoricsacid) is monoprotic but phosphonic acid (oxthophos-
phorous acid) is diprotic.

17. (i) Dioxygen is a gas while sulphur is a solid.

(ii) In group 16, the stability of –2 oxidation state decreases down the group.

18. (i) The two oxygen – oxygen bonds in ozone are identical.

(ii) Sulphur in vapour state in paramagnetic in nature.

19. (i) Compare the bleaching of chlorine and sulphurdioxide.

(ii) Why do noble gases have very low boiling points.

(iii) Explain why halide of higher oxidation state are more covalent than in lower oxidation state.

What happen when : (write the chemical equations of the reaction involved).

20. (i) Copper reacts with conc. H2SO4.

(ii) NaCl is heated with conc. H2SO4 in presence of MnO2.

21. (i) Cl2 gas  is passed into a solution of Nal.

(ii) XeF2 is reacted with penta fluoride of phosphorus.
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22. (i) Ammonia is treated with a solution of Cu2+ ions.

(ii) Sugar is heated with conc. H2SO4.

23. (i) ICI is more reactive than I2. Give reason.

(ii) Group 18 elements are called noble gases.

24. (i) Bleaching action of SO2 is temporary while that of Cl2 is permanent.

(ii) F2 is more powerful oxidant than Cl2 although electron gain enthalpy of chlorine (Cl) in
more negative than that of fluorine (F).

2 MARKS QUESTIONS (HOTS)

25. Suggest reason why only binary compounds of noble gases are fluorides and oxides of krypton
xenon and radon.

[Hint. :  F and O both are most electronegative elements and Kr, Xe and Rn have low ionisation
enthalpies as compared with He, Ne and Ar].

26. Which fluorinating agents are often used instead of F2? Write two chemical equations showing
their use as fluorinating agents.

[Hint. : 4ClF3 + 2Al2O3 → 4AlF3 + 2Cl2 + 3O2

BrF5 + 3H2O → HBrO3 + 5HF

2IF7 + SiO2 → 2IOF5 + SiF4

27. (i) Write two chemical equations which may represent the oxidising nature of Xenon fluorides.

[Hint. : Xe F4 + 2H2 → Xe + 4HF

Xe F6 + 3H2 → Xe + 6HF

(ii) Why is hydrolysis of XeF6 not regarded as a redox reaction?

28. Why are following reactions regarded as disproportionation reactions?

(i) P4 + NaOH + H2O →

(ii) O2
–
 → O2 + O2

2–

29. Complete the following reactions :

P + I2 + H2O →

PCl5 + SO2 →

3 MARKS QUESTIONS

1. How is SO2 prepared in the laboratory? Give chemical equation of the reaction involved. What
happens when SO2 is treated with (i) Cl2 (ii) acidified KMnO4 solution.

2. In the preparation of O3 from O2, a silent electric discharge is used. Why? Give the Chemical
equations of the reactions involved when O3 is treated with (i) Pbs and (ii) Kl solution.
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3. (i) How is XeO3 prepared from XeF6? Give chemical equation of reaction involved.

(ii) Draw the structure of XeF6 and XeF4 molecules.

4. Write the reaction involved in the preparation of XeF2, XeF4 and XeF6.

5. Arrange the following the order of property indicated for each set.

(i) F2, Cl2, Br2, I2 – Increasing bond enthalpy

(ii) HF, HCl, HBr, HI – Increasing acid strength.

(iii) NH3, PH3, ASH3, Sbh3, BiH3, Increasing base strength.

6. Give the formula and describe the structure of noble gas species which is iso structural with :

(i) ICI4
–

(ii) IBr2
–

(iii) BrO3
–

7. How is Cl2 prepared in the laboratory? Give the chemical equation of the reaction involved when
Cl2 is treated with (i) P4 and (ii) NH3.

8. Account for the following :

(i) Xenon and Fluorine from compounds.

(ii) Inspite of nearly the same electronegativity oxygen from hydrogen bonds while chlorine
does not.

(iii) Helium is used as diluent in modern diving apparatus.

9. (i) How is hydrogen chloride prepared?

(ii) When HCl reacts with finely powered iron, if forms ferrous chloride and not ferric chloride.
Why?

(iii) Deduce the structure of CIF3 on the basis of VSEPR theory.

10. How is phosphine prepared? How is it purified? In what way can it be proved that PH3 is basic
in nature. Which reaction occurs when the solution of PH3 in water is irradiated with light.

5 MARKS QUESTIONS

1. (i) What inspired Neil Barlett for carrying between Xe and PtF6?

(ii) Account for the following.

(a) Noble gases have comparatively large size in their respectively periods.

(b) H2O is a liquid where on H2S is gas.

(c) BP of HF (293K) is much higher than that of HCl (189K).
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2. Why does nitrogen show anomalous behaviour? Discuss the trend of chemical reactivity of
group 15 elements with :

(i) Hydrogen; (ii) Oxygen; (iii) Halogens; (iv) Metals.

3. Assign a possible reason for the following :

(i) Stability of +5 oxidation state decreases and that of +3 oxidation state increases down
the group 15 elements.

(ii) Catenation tendency is weaker in nitrogen than Phosphorus.

(iii) H2O is less acidic than H2S.

(iv) Thermal stability of Hydrides of group 16 elements decreases down the group.

(v) Halogens are strong oxidising agent.

4. (a) Give two examples of two anomalous behaviour of oxygen. Discuss the trend in chemical
reactivity of group 16 elements with.

(i) Hydrogen; (ii) Oxygen; (iii) Halogens

(b) (i) Draw the structure of SF4 and SF6.

(ii) Account for the following.

(a) SF4 is readily hydrolysed where SF6 is not.

(b) HF is weaker acid than Hl.

(c) O3 act as powerful oxidising agent.

5. (i) Why Fluorine show anomalous behaviour.

(ii) Give two examples of fluorine to show anomalous behaviour.

(iii) What happens when :

(a) SO2 is passed through aqueous solution of Fe(III) salts.

(b) SO2 is passed through acidified solution of KMnO4.

(c) Two S–O bond in SO2 are identical.

6. How is sulphuric acid manufactured by contact process. Mention the conditions to get maximum
yield of SO3, required in the process. Give three uses of H2SO4.

7. (i) How is Ozone estimated quantitatively.

(ii) Draw the structure of Ozone.

(iii) Give one chemical reaction to show that ozone is an oxidising agent.

(iv) Give one chemical reaction to show that Cl2 is an oxidising agent.

(v) Write the reaction of chlorine with turpentine oil.
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Hots* 8. Write the structure fo A, B, C, D and E in the following sequence of reactions.

Pt Rn
3 2 2NH O A H O+ → +

A + O2 → B (Brown fumes)

B + H2O → C + D (Both are oxo acid)

C + I– → E (Violet vapours)

complete reactions of the above mentioned sequence.

[Hint. :  A is nitric oxide].

Hots* 9. A solution of colourless salt J forms brown complex with FeSO4 solution acidified with H2SO4.
The solution of salt J on boiling with NaOH, produces a non-inflammable gas. The evolution of
gas ceases after sometime. Upon addition of Zn dust to the same solution the gas evolution
restarts. Identify the colourless salt J and write the equations of reactions involved.

[Hint. :  Salt J forms brown complex with acidic FeSO4, therefore it is nitrate salt. Salt produces
non-inflammable gas with NaOH when evolution of this gas stops and when Zn dust is added
to the solution after evolution of gas stops, the evolution of same gas occurs. This shows that
NH3 gas is produced by the reaction of NO3

– ions of solution with Zn dust. The same gas is
produced by the reaction of colour salt J solution. Hence salt J is NH4NO3.

NH4NO3(J) + NaOH → NH3 + H2O + NaNO3

4Zn + 7NaOH + NaNO3 → Na2ZnO2 + NH3 + 2H2O]

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



444 XII – Chemistry

UNIT 8

THE d – AND f – BLOCK ELEMENTS

POINTS TO REMEMBER

1. General electronic configuration of d block element in (n – 1) d1–10 ns1–2.

Transition elements : those elements which has incomplete d-orbitals in its native state of atom
or at least one of the ions e.g., – copper.

2. There are three transition series.

(i) First transition series : General electronic configuration 3d1–10 4s1–2. From Sc–21 to
Zn–30.

(ii) Second transition Series : General electronic configuration 4d1–10 5s1–2 from Yb–39 to
cadmium–48.

(iii) Third transition series : General electronic configuration 5d1–10 6s1–2. From La–57 to
Hg–80.

3. The transition metals exhibit a variety of oxidation states because the energy of inner d-electron
(n–1) d is similar to that of the outer s–electrons ns.

4. The transition metals exhibit metallic properties and their atoms or ions are paramagnetic because
of the presence of unpaired electrons.

5. The transition metals are chemically less reactive because of higher Ionisation energies and
higher reduction electrode potentials.

6. Transition metal have high m. pt., Show variable oxidation states, form complexes and act as
catalysts.

7. Inner transition metals have partially filled f–orbitals and have configuration (n–2) f1–14 (n–1)
d0–1 ns2.

8. Magnetic moment (µ) is given as ( )2+n n  BM (n – no. of unpaired electrons).

9. Lanthanides and actinides have partially filled f–orbitals which change their physical and chemical
properties. Hence they are placed separately.

10. HOTS questions are marked as HOTS or star.

QUESTIONS

1 MARK QUESTIONS

1. Write the electronic configuration of Cu2+.

2. Identify the d-block elements from the following which does not exhibit variable oxidation state
Cr, Co, Zn.
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3. Which of the following gives a coloured solution when dissolved in water.

Cu2+, Zn2+.

4. Zn, Cd and Hg have low enthalpies of vaporisation while other transition metals have high. Give
a possible explanation.

5. Which of the following species is more paramagnetic – Fe2+, Fe3+ and why? [Fe = 26].

6. First Ionisation Enthalpies of 5d-series elements is higher than those of 3d and 4d-series elements.
Why?

7. In the 3d-series [Sc → Zn] why is the enthalpy of atomization of zinc the lowest?

8. Arrange the following oxides in increasing order of their acidic character MnO, MnO2, Mn2O7.

9. Out of Cr2+ and Mn2+ which one is stronger reducing agent?

2 2 3 2– 0.40 1.50+ + + +° = ° = 
� �Cr Cr Mn Mn
E V E V

10. Calculate the magnetic moment of Ni2+ on the basis of “Spin-Only” formula.

11. Although copper atom has completely filled d-orbitals (3d10) still it is regarded as transition
elements? Give reason.

12. Find the number of unpaired electrons in the gaseous state of Co2+ ion [Co – 27].

13. Why is the highest oxidation state of a metal exhibited in its oxide or fluoride only.

14. Draw the structure of Cr2O7
2– ion and CrO4

2– ion.

15. Write ionic equation for the reaction between KMnO4 and oxalic acid taking place in acid
medium.

Hots* 16.In volumetric analysis of KMnO4 vs Mohr salt, H2SO4 and not HCl is added to Mohr salt solution.
Why?

17. Write the electronic configuration of Cerium. [Ce–58].

18. Which element from the lanthanoid series is well known to exhibit +4 oxidation state?

19. Lanthanoids do not have much tendency to form complexes like transition metal. Suggest a
possible explanation for this observation.

20. Why is Cu2+ more stable then Cu+ in aqueous solution [Cu–29].

Hots* 21.Which one is more stable Cu2I2 or CuI2. Why?

[Hint. : Because I– ion being powerful reducing agent reduces Cu2+ ion to Cu+ ion.

Cu2+ + 2I– → Cu2I2 + I2.
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2 MARKS QUESTIONS

1. Out of Fe and Cu which one would exhibit higher melting point. Why?

2. Ni (II) compound are found to be thermodynamically more stable then Pt(II) compound while
Pt(IV) compounds are relatively more stable than Ni(IV) compounds. Give a possible reason

[Ni = 28, Pt = 78].

3. Why are Mn2+ compounds, more stable than Fe2+ towards oxidation to their +3 states?
[Mn = 25, Fe = 26].

4. Why the E° value for the Mn3+/Mn2+ couple is higher then that of Cr3+/Cr2+ couple.

3 2 3 21.51 –0.41+ + + +° = ° = 
� �Mn Mn Cr Cr
E V E V

5. (a) Out of Co2+ and Sc3+ which one will give coloured aqueous solution, (b) How will each of
them respond to magnetic field and why?

Hots* 6. Anion of a chromium containing salt A, orange Crystal, react with alkali to give yellow solution
[B] which on acidification gives back orange red colour. Write chemical reaction and identify A
and B.

7. Give reasons for the catalytic activity of finely divided iron in Haber’s process?

8. The d-block elements exhibit a large number of oxidation states than that of f-block elements.
Give reason for this.

Hots* 9. Highest oxidation states shown by Transition metal in oxide not in fluoride. Why?

10. (i) Use Hunds rule to derive the electronic configuration of Dy3+ ion.

(ii) Calculate magnetic moment by Dy on the basis of ‘spin-only’ formula. (Dy–66) Dysprosium.

11. The relative decrease in atomic size is more in moving from Ac(89) to Lr (103) than moving from
La (57) to Lu (71)? Give possible reasons.

12. Give one use of ziegler Natta catalyst. Mention two compounds used in Ziegler Natta catalysts.

[Hint. : TiCl4 and Al(C2H5)3]

Hots* 13.Calculate the number of moles of MnO4
– required to oxidise one mole of ferrous oxalate completely

in acidic medium.

[Hint. : Fe2+ → Fe3+ + e–

C2O4
2– → 2CO2 + 2e–] × 5

MnO4
– + 8H+ + 5e– → Mn2+ + 4H2O] × 3

5 mole of ferrous oxalatic oxidised by = 3 mole of KMnO4
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447 XII – Chemistry

3
1 mole 0.6 mole.

5
= =

Hots* 14.In moist air, copper corrodes to produce a green layer on its surface. Explain, why?

[Hint. :  In moist air, a layer of basic copper carbonate is formed on the surface

2Cu + O2 + H2O + CO2 → CuCO3 . Cu(OH)2 Green.

3 MARKS QUESTION

1. Deduce the number of 3d electrons in each of the following ions.

Ti2+, Fe3+ and Cu2+.

2. Why do Ni and Fe shows zero, oxidation state in Ni(CO)4 and Fe(CO)5.

3. List three reason for the transition metals forming a large number of complex compounds.

4. What is meant by a ‘disproportionation’ of reaction? Illustrate with an example.

5. For M2+/M and M3+/M2+ system of E° value for some metals are as follows :

Cr2+/Cr = – 0.9V, Cr3+/Cr2+ = – 0.4V

Mn2+/Mn = – 1.2V, Mn3+/Mn2+ = + 1.5V

Fc2+/Fe = – 0.4V, Fe3+/Fe2+ = + 0.8V

Use this data to comment upon.

(i) The stability of Fe3+ in acid solution as compared to that of Cr3+ or Mn3+.

(ii) The ease with which ferrous ion can be oxidised as compared to similar process for
chromium and manganese metal.

6. Predict which of the following will gave coloured aqueous solutions? Give reason, V4+, Cr3+, Ti4+.

7. Name the ore from which K2Cr2O7 is manufactured. Write the steps involved in the preparation
of K2Cr2O7 from this one.

8. (i) What is the best single use of the lanthanoids?

(ii) What is mischmetal? Write its constitution?

(iii) State two uses of mischmetal.

9. (i) Write the general electronic configuration for inner transition elements.

(ii) Which of the following atomic numbers are of the inner transition series – 70, 80?

(iii) What is common oxidation state of actinides?

10. Compare the chemistry of the landanoids with that of actinoid with reference to :

(i) Electronic configuration
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(ii) Oxidation state

(iii) Chemical reactivity

Hots* 11.An aqueous blue coloured solution of a transition metal sulphate gives with H2S in acidic
medium a black precipitate (A), which is insoluble in warm aqueous solution of KOH, first turns
yellow and then produces a white precipitate (B) Identify the transition metal ion. Write equation
of chemical reactions involved in the formation of (A) and (B).

[Hint. :  Since the blue coloured solution of transition metal sulphate gives a black precipitate with
H2S in acidic medium. This shows it is copper sulphate.

(i)
[ ]

4 2 2 4
Black A

CuSO H S CuS H SO+ → +

(ii)
[ ]

4 2 2 2 4 2
White B

2CuSO 2KI Cu I K SO I .+ → + +

5 MARKS QUESTIONS

1. (i) What are transition metals?

(ii) How is the electronic configuration of transition elements-differ from that of non-transition
elements?

(iii) Out of the following which are transition elements?

A = [Ar] 3d10 4s2, B–[Kr] 4d10 5s1 C–[Ar]–3d104s1

[Hint. :  [Ar] 3d104s2 is zinc - not a transition element].

Give reason for your choice.

(iv) Write any two characteristic properties of transition metals.

2. Explain giving reasons the following properties of transition metals.

(i) Shows variable oxidation state.

(ii) Act as catalyst.

(iii) Forms interstitial compounds.

(iv) Shows paramagnetic behaviour.

3. What is pyrolusite? Describe the preparation of potassium permanganate from it? Write chemical
equation to represent the reaction of acidified KMnO4 solution with :

(i) SO2 gas

(ii) FeSO4 solution.

4. Complete the following reactions :

(i) MnO4
– + S2O3

2– + H2O →
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(ii) MnO2 + KOH + O2 →

(iii) Cr2O7
2– + 6Fe2+ + 14H+ →

(iv)
2

2 7Cr O 2OH
− + →

(v) Cr2O7
2– + 3Sn2+ + 14H+ →

5. What is Lanthanoid contraction? What are its possible causes? Write two consequences of
Lanthenoid contraction.

6. (i) Describe the general trends in the following properties of the first series of the d-block
elements. (Sc to Zn).

(a) Stability of +2 oxidation state.

(b) The lower oxide is base, the highest is acidic.

(ii) Assign reason for each of the following :

(a) Transition metals exhibit variable oxidation states.

(b) Transition metal ions are usually coloured.

7. (i) Describe the steps involved in the preparation of :

(a) K2Cr2O7 from Na2CrO4.

(b) KMnO4 from K2MnO4.

(ii) Assign a possible chemical equations.

(a) La3+ and Lu3+ do not show any colour.

(b) The third ionisation enthalpy of La is very low (La – 57).

Hots* 8. When a crystalline compound (A) is heated with K2Cr2O7 and conc. H2SO4 a reddish brown gas
(B) is evolved, which on passing in the NaOH solution gives a yellow coloured solution (C). This
solution on neutralisation with acetic acid and on subsequent addition of lead acetate gives a
yellow precipitate (D). When (A) is heated with NaOH solution, a colourless gas is evolved. On
passing this gas in K2HgI4 solution, a reddish brown ppt (E) is formed. Identify A, B, C, D and
E. Write the sequence of the reaction involved.

[Hint. :  A is MCl – NH4Cl gives chromyl chloride test.

(B) CrO2Cl2 (C) Na2CrO4 (D) PbCrO4.
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UNIT 9

CO-ORDINATION COMPOUNDS

POINTS TO REMEMBER

1. Double salt – An addition – product of two ionic compounds exist in crystalline state and looses
its identity in solution.

Co-ordinate compounds – special class of compounds in which central metal atom is surrounded
by ion or molecule by coordinate bond.

Transition metals form complex (Coordinate) compound because it has empty orbitals, small
size and high nuclear charge.

Ligands : A molecule or ion that donates an electron pair to the central metal ion.

2. According to Werner’s theory. A metal ion hs two types of valencies.

(i) Primary or ionizable valence.

(ii) Secondary or non-ionizable valence.

3. Coordinate compounds are named according to the I.U.P.A.C. system as :

(i) Number of counter cation and counter anion are not mentioned

(ii) Number of ligands written before its name.

(iii) If there is (–)ve charge on complex or counter cation is present in complex then in
I.U.P.A.C. naming central metal atom/ion ends with – ate.

Coordinate compounds exist as isomers and exhibit various types of isomerism as

(i) Ionisation Isomerism

(ii) Linkage isomenism (isomers showing linkage isomerism have at least one ambidentate
ligand).

(iii) Coordination isomerism.

(iv) Geometrical isomerism.

(v) Optical isomerism.

(vi) Hydrate isomerism.

4. An inner orbital complex involves inner 3d-orbitals and its low spin. While an outer orbital
complex involve outer 4d-orbitals.

5. Coordinate complex with 6 coordination number have octahedral structure.
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451 XII – Chemistry

Coordinate complexes with 4 coordination numbered are either tetrahedral or square planar.

6. Spectro chemical series is the arrangements of ligands in ascending order of orbital splitting
energy. Weak field ligand.

– – – – –2 – 2–
2 4 2I Br SCH Cl S F OH C O H O< < < < < < < <

4–
3NCS EDTA NH en CN CO< < < < < <

strong field ligand.

7. Stability of complex is affected by

(i) Nature of central atom or ion.

(ii) Nature of Ligands.

(iii) Stabilization of uncommon oxidation state.

8. HOTS questions are marked by HOTS or star [*].

QUESTIONS

1 MARK QUESTIONS

1. What are coordination compounds?

2. Deduce primary and secondary valency of cobalt metal in [Co(NH3)6Cl3.

3. What is meant by counter ion. Write name of counter ion in K4 [Fe(CN)6].

4. Define ambidentate ligand with example.

5. Out of the two which are chelate ligand.

H N2 CH2 CH2 NH2 H O2 COO
–

COO
–

6. Calculate the oxidation number of central atom in [CO(NH3)5SO4] Cl.

7. Define homoleptic complexes with an example.

8. Define heteroleptic complexes. Give an example of it.

9. Using I.U.P.A.C. norms write the systematic names of the following :

(i) [CO(NH3)4Cl(NO2)]Cl (ii) [Mn(H2O)6]
2+

(iii) [Ni(CO)4] (iv) K3[Fe(CN)6]

(v) Li[AlH4] (vi) [Ni(NH3)4] [NiCl4]
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10. Using IUPAC norms write the formula for :

(i) Pentaammine nitrito – N – cobalt (III) ion.

(ii) Pentaammine nitrito – O – cobalt (III) ion.

11. Deduce the oxidation number of cobalt in K3[Co(C2O4)3]

12. [CO(NH3)5Br3] SO4 and [CO(NH3)5SO]Br are ionisation isomer which of them gives white precipitate
with BaCl2 solution?

13. How many ions are produced from the compound [Ni(NH3)6]Cl2 in aqueous solution?

14. Arrange the following in the increasing. Order of conductivity in solution.

[Ni(NH3)6]Cl2, [Co(NH3)6]Cl3, [CoCl2(en)2]Cl

15. Out of two coordination entities which one is chiral

(i) Cis–[CrCl2(ox)2]
3– and

(ii) trans–[CrCl2(ox)2]
3–

16. Arrange the following in increasing order of field strength.

I–, NH3, Cl–, F–, Br–.

Hots* 17.[Co(NH3)3(NO2)3] does not show any optical isomerism.

[Hint. :  Due to plane of symmetry.]

18. Name the central metal atom/ion present in chlorophyll. [Ans. :  Mg (Magnesium)]

19. Name the central metal atom/ion present in Haemoglobin. [Ans. :  Fe Iron]

20. Name the central metal atom/ion present in vitamin B12. [Ans. :  Cobalt]

Hots* 21.[Ti(H2O)6] Cl3 is coloured which on heating becomes colourless. Why?

[Hint. :  H2O molecule will be removed.]

Hots* 22.Both [Ni(Co)4 and Ni(CN)4] are diamagnetic. Find the hybridisation of nickel in there complex.

2 MARKS QUESTIONS

1. Differentiate between a double salt and a complex with the help of an example.

2. What are ligands? Why are they referred so as lewis base?

3. What is meant by coordination number? Find the coordination number of CO in [Co(en)3]
3+.

4. Draw the structure of facial and meridional isomers of [Co(NH3)3(NO2)3]

Hots* 5. Aqueous copper sulphate solution [blue is colour] gives (i) A green precipitate with aqueous
potassium fluoride and (ii) A bright solution with aqueous potassium chloride.

Explain the experimental result.
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6. Discuss the geometer of diamagnetic [Ni(CN)4]
2– on the basis of Valence-Bond Theory.

7. Determine the geometry of unpaired electron in octahedral complex [Cr(NH3)6]
3+.

8. Draw structures of geometrical isomers of [Fe(NH3)2(CN)4]
–.

9. Define coordination isomerism with an example.

10. Calculate the overall complex dissociation constant for the [Cu(NH3)4]
2+ ion, given that overall

stability constant ( β0) for this complex is 2.1 × 1013.

[Hint. :  The overall dissociation constant is the reciprocal of overall stability i.e.,

–14
13

0

1 1
4.76 10 ]

2.1 10
= = ×

β ×

11. What is meant by chelate effect? Give an example.

12. Give the oxidation state and coordination number of the central metal ion in the following :

(i) K2[Co(C2O4)3] (ii) [Mn(H2O)6]SO4

13. FeSO4 solution mixed with (NH4)2SO4 solution in 1 : 1 molar ratio gives the test of Fe2+ ion but
CuSO4 solution mixed with aqueous ammonia in 1 : 4 molar ratio does not give the test of Cu2+

ion. Explain why?

Hots* 14.One mole of aqueous solution of the complex CoCl3.5H2O when treated with excess of AgNO3
solution gave one mole of white precipitate of AgCl. Suggest the formula of the complex formed
giving appropriate reason.

[Hint. :  As one mole of Cl react with one mole of AgNO3 solution so complex is

[Co(H2O)4Cl2] Cl.H2O

Hots* 15.Out of [Co(CN)6]
3– [Co(NH3)6]

3+ and [Co(H2O6]
3+ which coordination entities the magnitude of

energy separation (∆0) of octahedral in crystal field splitting will have the maximum value.

[Hint. :  [Co(CN)6]
3– CN– ligands have strong field strength.

3 MARKS QUESTIONS

1. Explain the term unidentate, didentate and ambidentate ligands by giving one example for each.

2. Write formula’s for the following coordination compounds.

(i) Tris (ethane – 1, 2–diamine) chromium (III) chloride.

(ii) Iron (III) hexa cyano ferrate (II).

(iii) Potassium tri (oxalato) chromate (III).
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3. Explain using crystal field theory – The [Mn(H2O)5]
2+ ion contains five unpaired electrons while

[Mn(CN)6]
4– ion contains only one unpaired electrons?

[Hint. :  H2O is a weak field ligand so can not cause the pairing of electrons in 3d-orbitals. While
CN– is a strong field ligand and cause the pairing of electrons in 3d-orbitals.

t g2

e.g.

d
5

Lowspin [Mn(CN) ]6
4

t g2

e.g.

d
5

Highspin [Mn(H O) ]2 6
2+

4. Coordination compound having molecular formula [CO(NH3)5Cl]SO4 has two isomeric forms A
and B. Isomer [A] gives white precipitate with BaCl2 solution while isomer [B] gives white precipitate
with AgNO3 solution.

(i) Identify isomer A and B.

(ii) Write IUPAC names of these isomers.

(iii) Write chemical equations for reactions involved.

[Ans. : A–[CO(NH3)5Cl]SO4, B–[CO(NH3)5SO4]Cl.]

5. Draw a sketch to show the splitting of d-orbitals in an octahedral crystal field. For d6 ion write
the configuration in terms of t2g. and e.g. How spin of the complex is decided when (i) ∆0 > P
and (ii) ∆0 < P.

6. Describe the nature of bonding in Ni(CO)4.

7. (i) Write the name of coordination compound.

(a) Used for treatment of cancer. [Ans. :  cis – platin]

(b) Used to estimate the concentration by Ca2+ and Mg2+ in Hard water.

[Ans. :  Na2 (EDTA)]

(ii) Name the ligand used in the treatment of lead poisoning. [Ans. :  EDTA]

Hots* 8. A chloride of fourth group element of quantitative analysis gives a green coloured complex [A].
The aqueous solution of which treated with ethane–1, 2-diamine (en) gives pale-blue solution
(B) which on subsequent addition of ethane–1, 2-diamine turns to blue/purple and finally violet
(D). Identify the element and [A], [B], [C], [D].

[Hint. :  Nickel

(NiCH2O)6]aq
2+ – [A] [Ni(H2O)4 (en)]aq

2+ – [B]

(NiCH2O)2 (en)2]aq
2+ – [C] [Ni(en)3]aq

2+ – [D]
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UNIT 10

ORGANIC CHEMISTRY

POINTS TO REMEMBER (UNITS 10–13)

ASCENT OF SERIES (STEP UP SERIES)

Aliphatic Compounds

Following are chemical reactions to add C – atom to existing compounds.

1. Wurtz Reaction :

dry ether
3 3 32CH I 2Na CH CH 2NaI+ → +

2. Addition of HCN to carbonyl group.

> C = 0 + HCN  > C→
OH

CN

3. By Grignard reagent :

C + R Mg
H O2 R CH + Mg

OH

X

4. By the reaction of KCN on alkyl halides. RX + KCN → RCN + KX

RCN

RCONH2

RCH OH2

H O/H2
+

LiAlH4 RCOOHRCH NH2 2

LiAlH4

2H O/H+

2

HONO

LiAlH4 H O2 H
+

k Cr O H
2 2 7

+

AROMATIC COMPOUNDS

(i) By Friedel cract reaction :

(a) Alkylation : + CH Cl3

AlCl3
CH3

+ HCl
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(b) Acetylatin : + CH CoCl3

AlCl3
COCH3

+ HCl

(ii) By the reaction of CuCN/HCN with benzene diazonium chloride.

N  = NCl+ – CNCuCN/HCN

DESCENT OF SERIES (STEP DOWN SERIES)

Following are the chemical reaction to decrease the C–atom from organic compounds.

1. De carboxylation : e.g.,

CaO
3 4 2 3CH COONa NaOH CH Na CO

∆
+ → +

2. Hunsdicker reaction :

CH3COOAg + Br2 → CH3Br + AgBr + CO2

3. Hofmann Broomamide Reaction : e.g.,

NaOBr
3 2 3 2CH CONH CH NH→

Term used in organic chemistry.

Nucleophile : Electron rich species e.g., CN, OH  species with negative charge or lone pair of electron
act as nucleophile.

Electrophile : Electron deficient species e.g., 2H, NO
+ +

 positive charged species act as electrophile.

Free radicals :  An atom or group of atoms with one unshared electron are known as free radicals e.g.,

hrCl : Cl Cl Cl
° °

→ +  one free radical always generate another free radical during the

course of reaction e.g., 
2Cl H HCl H .

° °
+ → +

Carbocation :  Carbon atom carrying positive charge are known as carbocation e.g., 
3 3H C — CHCH .

+

Stability of carbocations are :

( )3 2 2Ph C Ph CH Ph CH Ph benzenering
+ + +

> > = >

( ) ( )3 33 2
allyl vinyl CH C CH CH

+ +
> > >
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3 2 3CH CH CH
+ +

>

Carbanion :  Carbon atom carrying negative charge e.g., 3 3H C — CHCH .

Stability of carbanions are

( ) ( )3 3 3 32 3
CH CH CH CH CH CH C> > >

Carbene : Carbon atom with a lone pair of electrons is known as carbene e.g. : CH2, : CCl2.

Electron releasing groups : Groups which push the electron density away from them. e.g., :

OH, : NH2 (CH3)3C > (CH3)2CH > CH3CH2 > CH3 etc.

Electron withdrawing groups :  Groups which pull the electron density towards themselves e.g.,

Cl, Br, F, I > CH = CH <, — C ≡ C — and 

INDUCTIVE EFFECT

Displacement of sigma electron density along the – C – C – single bond chain due to presence
of electron releasing or electron with drawing groups is known as I effect. 2 types.

(i) + I effect : If electron density is pushed by electron releasing group e.g., C4H9OH exist as three
isomers.

CH  CH CH CH OH3 2 2 2 CH3 CH CH2 CH3

OH

H C3 C

CH3

CH3

OH

Ore electron releasing
group least reactive

Two electron releasing
group intermediate

Three electron releasing
group most reactive

(ii) – I effect :  If the electron is pulled by electron with drawing group e.g.,

CH3 CH2 CH2 CH2 Cl.
δδδ+ δδ+ δ+ δ–

It is a permanent effect.

Electromeric Effect

Transfer of π electron to one of the multiple bonded atom in presence of some attacking reagent
is known as E effect. It is of two types.

(i) + E effect : If π electron in transferred to the atom to which p electron get attached. e.g.

> C C < + H
+

> C C <
+ – H

+

C C
+

H
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(ii) – E effect : It π electron is transferred to the atom away from attacking reagent.

> C O + CN
–

> C O <
+ – H C O

–

CN

It is a temporary effect.
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UNIT 10

HALO–ALKANES AND HALOARENES

1. Write IUPAC names of the following

(i)  C CH CH3H C3

Cl

Br

I

(ii)

(CH )  C32 CH
I

(iii) CHF2CBr CIF

(iv)

Br

(v) (CH ) CH3 2 CH CH C CH Br

Cl

(vi) C H2 5

CH3

CH
Br

CH3

(vii) CH3 CH2 CH2 CH2 CH CH C H2 5

Br

C(CH )3 3

(viii)
CH3

I
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(ix) m—ClCH2—C5H4—CH2—C(CH3)3.

(x)

(CH ) C3 3 CH CH2 C CH3

C H2 5

Br

(xi) (CCl3)3 C—Cl

(xii) CH3CH2CH2 CHCH CH2

I

C(CH )3 3

CH

2. Describe the following reactions with suitable example of each :

(i) Sandmeyer's reaction

(ii) wurtz reaction

(iii) wurtz – fitting reaction

(iv) Fitting reaction

(v) Finkelstein Reaction

(vi) Swarts Reaction

(vii) Hunsdicker Reaction

(viii) Ulmann Reaction

3. Explain the following statements giving a suitable example :

(i) Markonikov's Rule.

(ii) Saytzeff Rule.

4. Suggest the appropriate mechanisms for the following reactions

(i) SN2 : Nucleophilic substitution biomolecular.

(ii) SN1 : Nucleophilic substitution unimolecular.

5. In the following pairs of halogen compounds which would SN2 reactions faster and why?

(i) CH Cl   and2 Cl

(ii)
I

and
Cl
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(iii) CH3 CH2 CH2 Br and CH3 CH CH3

(iv) Br and I

6. Predict the order of reactivity of the following compounds in SN1 and SN2 reaction.

(i)

CH Cl2

(ii) C

Br

H

(iii)

H C3 CH Br

(iv) C

Br

H

7. Account for the following :

(i) SN1 reaction are favoured through solvation of halide ion with proton of protic solvent.

(ii) SN2 reactions are favoured in primary halides.

(iii) Inversation of configuration takes place in SN2 reactions.

8. Distinguish between following pairs :

(i) Chiral and achiral objects.

(ii) Enantiomers and diastereoisomers.

(iii) Retention and Inversion.

(iv) Electrophilic and nucleophilic substitution.

9. Arrange the following compounds of each set in the order of reactivity towards SN2 displacement.

(i) 2–Bromo 2–methyl butane, 1–Bromopentance and 2–Bromopentane.

(ii) 1–Bromo–3–methylbutone, 2–bromo 2–methyl butane 3–bromo 2–methyl butane.

(iii) 1–Bromobutane, 1–Bromo 2, 2–dimethyl propane, 1–Bromo-2 methylbutane and 1–1
Bromo 3–methylbutane.

10. Suggest a chemical test to distinguish the following pairs :

(i) Chloroethane and chlorobenzene.

(ii) Chlorobenzene and benzyl chloride.

(iii) Chloroethane and bromoethane.

11. Give one use each of the following specifying the property on which this use is based upon.
Freon – 12, DDT, Carbon tetrachloride and iodoform.
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12. Predict all the alkene that would be formed by delydrohalogenation of the following halides with
sodium ethoxide in ethanol.

(i) 1–Bromo–1–methyl cyclohexane.

(ii) 2–chloro–2–methyl butane.

(iii) 2, 3, 4–trimethyl–3–Bromopentane.

13. Write the steps involved in the conversion of :

(i) 2–Bromopropane into 1–Bromopropane.

(ii) Chlorobenzzene to benzene.

(iii) Toluene to Benyl alcohol.

(iv) Aniline to chlorobenzene

(v) 2-chlorobutane into 3, 4 dimethyl hexane.

(vi) Ethyne to propyne.

(vii) Propane to propan–1–ol.

(viii) Benzene to 4–boromonitro benzene.

(ix) Benzene to diphenyl.

(x) Chlorobenzene to Toluene.

(xi) Chlorobenzene to p–nitrophenol.

(xii) 2–chlorobutane into 2–methyl butane nitrile.

(xiii) Propane to propyne.

(xiv) Benzene to Toluene.

(xv) Ethanol to But-l-yne.

Hots* 14. (i) A primary alkyl halide C4H9Br [A] react with alcoholic KOH to give compound [B].

(ii) Compound [B] react with HBr to give compound [C], which is an isomer of ‘A’.

(iii) When [A] react with sodium metal in dry ether, gives a hydrocarbon [D] C8H18 which is
different from the compound formed when n-butyl bromide react with sodium metal.
Suggest the structural formula of [A] and write the chemical reactions involved.

[A] CH3 CH CH2 CH3]

Br

[Ans. :

Hots* 15.Cyclobutybromide on treatment with magnesium in dryether from an organometallic compound
[A]. Compound [A] react with acetaldehyde to form an alcohol [B]. After mild acidification [B] is
treater with HBr to give [C]. Write the structure of A and B where C is I–Bromo–I–
methylcyclopentane.
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463 XII – Chemistry

16. Assign possible reason for each of the following :

(i) Chlorobenzene is less reactive than chloroethane towards nucleophilic substitution
reaction.

(ii) wurtz reaction is carried in dryether.

(iii) Grignard reagent is prepared under anhydrous conditions.

(iv) The dipolemoment of chlorobenzene is lower then that to cyclohexyl chloride.

(v) Haloalkanes though polar but immiscible with water.

(vi) Alkyl halides react with KCN to form nitrile as major product while AgCN form isonitrile
as chief product.

(vii) Boiling point of haloalkanes are higher than hydrocarbons of comparable molecular
masses.

(viii) Chloroform is stored under dark coloured bottles, completely filled up to the brim.

(ix) Melting point of para-dichloro benzene are 70–100k higher than ortho and metaisomers.

(x) SN2 mechanism does not takes place in tertiary halides.

Hots* 18.Three isomers [A], [B] and [C] of molecular formula C8H9Br gave the following compounds on
oxidation.

(i) Benzoic acid.

(ii) Phthalic acid.

(iii) P–bromobenzoic acid.

(iv) [A] is optically active, both [A] and [B] gave white precipitate when warmed with AgNO3
(alcoholic) solution. Identify [A], [B] and [C].

(a) 

CH CH3

Br

(b) 

CH Br2

CH3

(c) 

C H2 5

Br

19. Write the structure of the major organic product in each of the following reactions

(i) CH3CH2CH = CHCH3 + HBr →

(ii) CH3CH = C (CH3)2 + HBr →

(iii) CH3CH2CH = CH2 + HBr →

(iv) CH3CH2Br + AgCN →

(v) CH2–CH CH2–CH + NaOH(aq) →
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(vi) ( ) ethanol
3CH 3C — Br KOH

∆
+ →

(vii)
actone

3 2CH CH Cl Nal
∆

+ →

(viii) CH3Br + AgF →

(ix) C2H5OH + SOCl2 →

(x)
–Cl

+ KNH2

liquid NH

240 k
3

20. Write the main products formed :

(i) Chlorobenzene is reduced with Raney Nickel.

(ii) Bromomethane is treated with sodium in dry ether.

(iii) 4–Iodotoluene is treated with copper powder.

(iv) Chlorobenzene is treated with sodium.

(v) Chlorobenzene is treated with 1–chloropropane in presence of Anhydraus AlCl3.

(vi) Chlorobenzene is treated with aq NaOH at 623K and 300 atm.

(vii) Chloroethane is treated with KCN.

(viii) 2–chlorobutane is treated with alcoholic KOH.

(ix) Bromobenzene is treated with magnesium in dryether.

(x) Chlorobenzene is treated with chloral.

(xi) Benzene is treated with chlorine in UV radiation.

(xii) Carbon sulphide is treated with chlorine.

Hots* 21.In SN2 reaction of the type

RBr + Cl– → RCl + Br–

which one of the following has the highest rate of reaction and why?

(a) CH3CH2Br (b) CH3CH2CH2Br

(c) CH CH BrCH3

CH3

(d) CH C3

CH3

Br

CH3

[Hint. : (a)].
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22. Complete the following reactions by indicating the major products.

(a)
CHCH3

CH3

CH CH2 + HBr ?

(b) CH3CH CH OH+ HBr ?

23. Predict the state of hybridisation of C1 and C3 in the compound CHH C3 CH2 C CH.
13

CH

24. Which of the following is the most reactive compound towards electrophilic attach.

C6H5Cl, C6H5CH2OH, C6H5NO2, C2H5OH.

25. Identify the compound which shows complete stoichiometric inversion during SN2 reaction.

(CH3)3C—Cl, (C2H5)5CHCl, (CH3)2CHCl, CH3Cl

[Hint. :  CH3Cl].

26. Arrange the following in the order of decreasing reactivity in the nucleophilic substitution.

(i) ; (ii) 

CH3

; (iii) 

Cl

; (iv) 

NO2

.

[Hint. :  (iv) > (iii) > (i) > (ii).]

27. Which of the following has the highest nucleophilicity?

–
3 2F OH CH and NH

[Hint. : 3CH ].

28. Identify the reagent J and K for the following transformations.

Br
(i) J
(ii) k

29. An alkyl halide X molecular formula C6H13Cl on treatment with potassium tertiary butoxide give
two isomeric alkenes y and Z both elkenes on hydrogenation gave 2, 3 dimethyl butane. Identify
X, Y and Z.

[Hint. :  CH3X C CH CH3

Cl

CH3CH3

].
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UNIT 11

ALCOHOL PHENOLS AND ETHERS

1. Write IUPAC names of the following compounds :

(i)

CH OH2

(ii)

CH  CH CH  C3 2 2 CH  CH2 3

OH

(iii)
C H6 5 O CH CH2 2 CH CH3

CH3

(iv) C3H—O CH2 CH2—OCH3

(v) O

(vi) O CH2

(vii)
CH3 CH CH CH3

OCH3OH

(viii)

H C3 CH3
OC H2 5

(ix) (CH3)3C—C=CH—C≡C—CH2 OH

(x)

OH

CH3

H C3
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2. Describe the following reactions giving an examples of each.

(i) Riemer Tieman Reaction.

(ii) Kolbe reaction.

(iii) Williamson synthesis.

(iv) Hydroboration oxidation of alkene.

(v) OXO–mercuration reduction of alkene.

3. Suggest the mechanism for the following reactions.

(i) Acid catalysed dehydration of alcohols to form alkenes.

(ii) Acid catalysed hydration of alkenes.

(iii) Acid catalysed dehydration of ethanol to form ethers.

(iv) Reaction of Hl with ethers.

4. Suggest Chemical test to distinguish between the following pairs.

(i) Primary, secondary and tertiary alcohols.

(ii) Propan–1–ol and propan–2 ol.

(iii) Ethanol and propan–2–ol.

(iv) Ethanol and propan–1–ol.

(v) Propan 2–ol and 2–methyl propan–2 ol.

(vi) Ethanol and methanol.

(vii) Ethanol and Phenol.

(viii) Phenol and Benzyl alcohol.

(ix) Propan–1–ol and 2–methyl propan–2ol.

(x) Phenol and picric acid.

5. Assign reason for the following :

1. Phenol is acidic in nature.

2. Whether p-nitrophenol is more or less acidic than phenol and why?

3. Whether cresol is more or less acidic than phenol and why?

4. Ortho-nitrophenol is steam volatile while para-nitro phenol is not.

5. Boiling point of isomeric alcohols are Primary > Secondary > tertiary.

6. Alcohols are comparatively more soluble in water than hydrocarbon of comparable
molecular masses.
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7. Boiling point of the ethers are lower than isomeric alcohols.

8. Symmetrical ethers have two similar alkyl groups but are still polar in nature.

9. Phenyl methyl ether reacts with HI to form phenol and iodomethane not iodo benzene
and methanol.

10. Electrophilic substitution reactions like nitration or bromination are quicker in phenol then
benzene.

11. During the preparation of unsymmetrical ethers, substituted alkyl group (secondary tertiary
is taken as alkoxide and primary halides.

12. Ortho-nitrophenol is more acidic than ortho methoxy phenol.

13. Acid dehydration of secondary and tertiary alcohols do not form ethers.

14. The order of reactivity of halogen acid towards ether is HI > HBr > HCl.

6. Write the steps involved is the conversion of :

(i) Phenol to picric acid.

(ii) Phenol to 4-Bromo phenol.

(iii) Anisole to 4-bromo anisole.

(iv) Phenol to benzene.

(v) Anisole to p-methoxy acetophenone.

(vi) Benzene to phenol.

(vii) Propene to propan-2ol.

(viii) Toluene to benzyl alcohol.

(ix) Ethylmagnesium chloride to propan-1ol.

(x) Methyl magnesium bromide to propan-2ol.

(xi) Phenol to anisole.

(xii) Ethanol to propan-2ol.

(xiii) Propan-2ol to 2 methylpropan-2-ol.

(xiv) Ethanol to ethoxy ethane.

(xv) Propan-2ol to propan-1-ol.

(xvi) Phenol to aspirin.

(xvii) Aspirin to Salicyclic acid.

(xviii) Ethanol to ethane 1, 2-diol.
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(xix) Anisole to orthonitro anisole.

(xx) Benzene to m-bromophenol.

7. When 3-methylbuton-2ol is treated with H–Br the following reactions takes place.

CHCH3 CH CH3

CH3 OH

CCH3 CH2 CH3

Br

CH3

HBr

Give a mechanism for this reaction.

[Hint. :  The secondary carbocation formed in step II rearranges to a more stable tertiary
carbocation by a hydride ion (H+) shift from third carbon atom.

CHCH3 CHCH3

CH3 OH3

H
+

CH3CH CH CH3

+

CH3

CCH3 CH CH2 3

+

CH3

CCH3 CH CH2 3

CH3

Br Br
e

Hots* 8. An ether [A] C6H14O when heated with excess of hot concentrated HI produced two alkyl halides,
which on hydrolysis form compound [B] and [C]. Oxidation of [B] gave an acid [D] where as
oxidation of [C] gave a ketone E. Deduce the structures of ketone. Deduce the structures of
ABCD and E.

[Ans. : 

OCH CH3 2

CH3

CH CH  CH2 3[A] CH CH OH3 2[B]

CH3 [C] PH CH  CH2 3 CH  COOH3[D]

CH3 [E] C CH  CH ]2 3

O

Hots* 9. An alcohol (A) C4H10O an oxidation with potassium dichromate gives a carboxylic acid (B)
C4H8O2. (A) is dehyderated with concentrated H2SO4 at 453K gives a compound (C) C4H8.
Treatment of (C) with warm aqueous H2SO4 gives [D] C4H10O, an isomer of compound [A],
compound [D] is resistant to oxidation. Identify compounds ABCD write the reactions.

[Ans. :  (A) 2-methylpropan-1-ol. (B) 2-methylpanoic acid. (C) 2-methyl propene.
(D) 2-methyl propen-2-ol.

Hots* 10.A organic compound (A) having molecular formula C6H6O gives a characteristic colour with
aqueous FeCl3, solution. When A treated with carbondioxide and sodium hydroxide at 400k,
under pressure, (B) is obtained. Compound (B) on acidification gives (C) which reacts with
acetylchloride to from [D] which is a popular pain killer. Deduce the structure of A, B, C and D.
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[A] = Phenol [B] = Sodium Salicylate

[C] = Salicyclic acid [D] = 2-acetoxy benzoic acid (aspirin)

11. Complete the following reactions :

(i)

OH A B
H SO2 4 NaOH

C
Fusion

(ii)

A A
NaOH CH Cl3 C

Br

CH COOH
2

3
O CH3

(iii)
3

2

CH Mg Brhv CU
3 2 573K H O 573K

CH CH OH A B C→ → →

(iv) A
FeCl

Cl
3

2

aq NaOH
623K 300 atm C

Br

CS /273k
2

2
B

(v) C O
–

CH3 Na  + CH Cl
+

3 A + B

CH3

CH3

(vi) C Cl +H C3 Na  O  CH
+ –

3 A + B

CH3

CH3

(vii)

OH

+ CO2 A400 K
4.7 atm BHCl CZn dust

∆

(viii) HOH
H SO2 4

A

(ix)

OC H2 5

+ HBr

(x) ( ) HI
3 2 53

CH — C — O C H →
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12. Write the main products formed when :

(i) Phenol is heated with Zn dust.

(ii) Phenol is oxidised with alkaline potassium persulphate.

(iii) Methanol is heated with methyl magnesium Bromide.

(iv) Ethanol is heated with H2SO4 at 443K.

(v) Benzene is heated with propene in presence of H3PO4 followed by air oxidation and
distillation with H2SO4.

(vi) Phenol is treated with ag Br2.

(vii) Anisole is heated with conc. HNO3 H2 SO4.

(viii) Phenatole is heated with HI.

(ix) Propan-2 ol is passed over heated copper at 573K.

(x) Acetic acid is reduced with iA 1H4 in ether.

13. Name the reagent used in the following reactions.

(i) Oxidation of ethanol to ethanoic acid.

(ii) Oxidation of ethanol to ethanol.

(iii) Bromination of phenol to 2, 4, 6 tri bromophenol.

(iv) Dehydration of propan-2 ol to propene.

(v) Penton-2 one to penton-2ol.

14. Write the structures of the compounds whose IUPAC names are as following.

(i) 3-methyl Pentan-2 ol.

(ii) 3, 5 dimethyl hexane 1, 3, 5 triol.

(iii) 2-ethoxy-2-methyl propane.

(iv) Cuclohexyl methanol.

(v) Cyclo pent-3 en-1 ol.

(vi) 1-phenyl butan-2-ol.

(vii) 2, 3 dimethyl phenol.

(viii) 2-ethoxy-3-methyl pentane.

(ix) 3-cyclobutyl pentan-3ol.

(x) 3-chloromethyl pentan-1ol.
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Hots* 15.Which of the following compound gives fastest reaction with HBr and why?

(a) C OHH C3

CH3

CH3

(b) CH3CH2CH2OH (c) CH CH3CH3

OH

(d) CH CH OH2CH3

CH3

16. Arrange the following compound in the decreasing order of acidic character.

OH

CH3

OH
OH

NO2 NO2

OH

17. Complete the following Reactions.

(i) CC H MgBr + CH6 5 3 OH

CH3

CH3

(ii) O CH2 + HBr

(iii) ( ) alcohol
3 2 32 KOH

CH — Cl CH CH →

(iv) C H CH    CH  CH6 5 2 2 3
Br

C H OH
KOH
2 5 ................

HBr

(v) NaOCH3

∆

F

NO2

.......
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UNIT 12

ALDEHYDES, KETONES AND
CARBOXYLIC ACIDS

1. Write IUPAC name of the following :

(i) CH2CHH C3 C C CH3

CH3 O CH3

CH3

(ii) CH CO] O2 2CH[(CH )3 2

(iii)

CH2CH2
CH2 C OCH(CH )3 2

O

(iv)

CH  COOCH  CH  CH2 2 2 3

Br

(v)
CH COOCH2 3

CH COOCH2 3

(vi) CH3 CHCH2C NHCH3

Br O

(vii) CH3 CH2 C CH CH CH Cl2 2

O

C H2 5

(viii) HOOC CH2 CH C CHO

Br
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(ix)

C

O

O
Br

Br

(x) CH C(CH )3 2 C Cl 

CH3 O

CH3

(xi)

CHO

CHO

(xii)

CHO
H3

(xiii)

CH3

O

(xiv) (CH )  C3 2 CH C CH3

O

(xv)
CH CO3

CH CH CO3 2

O

2. Write structure of the following compounds.

(i) p.p-dihydroxybenzophenone.

(ii) p-nitro propiophenone.

(iii) 4-methyl pent-2 en-2-one.

(iv) 3-Bromo-4-Phenyl pentanoic acid.

(v) Hex-2-en-4-ynoic acid.

(vi) 2, 4 dimethyl pentanoylchloride.

(vii) Ethanoic methanoic anhydride.
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(viii) Methyl 1-methyl cyclohexyl carboxylate.

(ix) N-ethyl N-methyl benzamide.

(x) N, N-dimethyl propanamide.

(xi) 2, 4-dinitrophenyl hydrazone of benzaldehyde.

(xii) Cyclopropanoxime.

(xiii) Acetaldehyde dimethyl acetal.

(xiv) Semi carbozone of cyclobutanone.

(xv) Etheylene ketal of hexan-2 one.

(xvi) Methyl hemiacetal of methanal.

Hots* 3. An organic compound [A] with molecular formula C8H9O form an orange precipitate with 2, 4
DNP reagent and gives yellow precipitate of sodium hydroxide. It neither reduces Tollen’s
reagent nor felling solution, nor it decolourise bromine water or Bayer’s reagent. On drastic
oxidation with chromic acid it gives a carboxylic acid [B], having molecular formula C7H6O2.
Identify the compounds [A] and [B].

4. Convert :

(i) Propanone to propene.

(ii) Propanal to Butan-2-one.

(iii) Ethanol to 2-hydroxy butanal.

(iv) Benaldehyde to Benzophenone.

(v) Benzaldehyde to 3-Phenyl propanal.

(vi) Benzaldehyde to α-hydroxy phenyl ethanoic acid.

(vii) Benzaldehyde to Benzonitrite.

(viii) Benzaldehyde to Toluene.

(ix) Benzene to ortho-Benzaldehyde.

(x) Benzene to ortho-Bromobenzoic acid.

(xi) Propanoyl chloride to Diprophylamine.

(xii) propanoic acid to propenoic acid.

(xiii) Benzene to m-nitro aceto phenone.

(xiv) Bromobezene to 1-Phenyl ethanol.

(xv) Benzoyl chloride to Benzonitrile.

(xvi) Benzoic acid to m-nitro benzyl alcohol.
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(xvii) Acetylene to propan-2 one.

(xviii) Acetaldehyde to 2-hydroxy but -2 enoic acid.

(xix) Acetone into 4-methyl pent 2 en - 2–one.

(xx) Acetic acid to acetone.

6. Complete the following equation :

(i) ( ) ( ) 2 4H SO
2 2 2

COOH — CH OH →

(ii)
KMnO /H SO44 2

(iii)

CHO

+ KOH (50%)

Cl

(iv)
O

+ NH OH2 

(v)
O

+ H N2 NH

O N2

NO2

(vi)
4.2% H SO
1% HgSO

2 4

4

(vii)

(viii) ?
O

Zn–H O
3

2
2 = 0

(ix) OH
CrO3

(x) = CH2
?

CHO
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(xi)

CHO

+ CH  CHO3
dil

NaOH

(xii)

O

CHO

[Ag (NH ) ]3 2
+

(xiii) ?
C

O

(xiv) CH3 C CH2 C OC H2 5

O O
NaBH

H
4

+

(xv)

CHO

COOH

NaCN/HCl

7. Give the names of the reagent for the following transformations.

(i) p-fluoro toluene to p-fluorobenzaldehyde.

(ii) Allyl alcohol to propenal.

(iii) But-2 ene to ethanol.

(iv) Ethanenitrile to ethanol.

(v) Benzaldehyde to Toluene.

8. Suggest appropriate mechanises for the following :

(i) Addition of HCN to C

O

(ii) Esterification of carboxylicacids.

9. Draw the structure of carbonyl group and predict

(i) the state hybridization of carbon atom in carbonyl group and bond angle in it.

(ii) No of sigma and Pi bond in it.

(iii) Identify the nucleophilic and electrophilic centre in it.
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10. Describe the following reactions with suitable example of each.

(i) Resenmund Reaction. (ii) Cannizzaro Reaction.

(iii) Aldol condensation. (iv) Clemmenson Reduction.

(v) Wolff Kishner Reduction. (vi) Claisen condensation.

(vii) ETARD reaction (viii) Stephen reaction.

(ix) Gattenman kochreaction (x) HVZ reaction.

(xi) Kolbe’s electrolysis.

11. Give Plausible explanation for each of the following :

(i) Aldehydes are more reactive towards nucleophile than ketones.

(ii) Cyclohexanone forms cyanohydrin in good field but 2, 2 6-trimethyl cyclo hexanone does
not.

(iii) There are two-NH2 group in semicabazide. However only one is involved in the formation
of semicarbazones.

(iv) During preparation of esters from a carboxytic acid and an alcohol in presence of an acid
catalyst esters are removed as soon as it is formed.

(v) pKa value of chloroacetic acid is less than acetic acid.

(vi) Formic acid is stronger than acetic acid.

(vii) Although phenoxide ion has more number of resonating structure than carboxylate ion
but carboxylic acid is a stronger acid than phenol, why?

12. (i) How formaldehyde is obtained commercially.

(ii) How formaldehyde is related to formation.

13. Molecular formula of an organic compounds is C5H10O.

(i) It does not reduce. Tollens, reagent.

(ii) It give positive iodoform test.

(iii) It forms addition product with sodium hydrogen sulphite.

(iv) On vigorous oxidation it gives ethanoic acid and propanoic acid.

Write the structure of the compound.

Hots* 14.An organic compound with molecular formula C9H10O form DNP derivative, reduces Tollen’s
reagent and under go cannizzaro reaction. On vigorous oxidation it gives 1, 2-benzenedi carboxylic
acid identify the compound.
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15. An organic compound [A] molecular formula C6H15O2 was hydrolysed with dilute sulphuric acid
to give a carboxylic acid [B] and an alcohol [C] oxidation (C) with chromic acid produce [B].[C]
on dehydration gives but-lene. Write the equation for the reaction involved.

16. Predict the structures of intermediates. A, B, C and D in the following sequence of reactions

+
CH CO2

CH CO2     

O A
(i) AlCl
(ii) H O

3

3
B

Zn   Hg
HCl

SOCl2 C
AlCl3 D

Hots* 17.Complete the following reactions specifying appropriate structures of products/reagents.

O
A

CHC H6 5

O

(i) LiAlH /ether

(ii) H  heat

4
+ B

Hots* 18.Identify A to G in the following sequence of reactions.

( ) ( )HCl
6 12A C H B C both isomers→ +

( )alcohol

KON
B D isomer of A→

3

2

(i) O

(ii) Zn H O
D E→  (It gives negative Fehling solution test but positive iodoform test).

3

2

(i) O

(ii) Zn H O
A F G→ +  (Both give Tollents reagent test but do not give iodoform test).

conc.

NaON
F G HCOONa a primary alcohol+ → +

[Hint. :  A CH3 CHC CH2

CH3

CH3

]

Hots* 19.You are given Zn–Hg/HCl, NH2NH2/OH–, H2/Ni and NaBH4. Select one reagent for the following
transformation.

HO

C
CH3

O

?

HO

CH CH2 3

Hots* 20.Arrange the following in the increasing order of reactivity with C6H5MgBr.

C

O

CH3 CH3 CH  CHO3

CHO
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Which one of the following reagents can be used for conversion of Buton-2-one to propanoicacil.
Tollens reagent, Fehling solution.

Hots* 21.Identify A and B in the following transformations

CHO

+  A
B

CH   CHCOOH

Hots* 22.A tertiary alcohol H upon acid catalysed dehydration gave a product I. Ozonolysis of I form
compound J and K. Compound J on reaction with KOH gives Benzyl alcohol and compound L,
where as K on reaction with KOH gives only M whose structure is

C

O

C

H
Ph

H C3

Ph

Hots* 23.How will you prepare the compound C
H C3

Ph

OH

CH2 Ph form the following reagents. C

O

Ph CH3

C

O

Ph H
’  Ph—Mg—Br, PhCH2MgBr.

10 A hydrocarbon A of the formula C8H10 on ozonolysis gives compound B (C4H6O2) only.
Compound B can also be obtained from alkyl Bromide (C3H5Br)C. C on treatment with Mg in dry
ether followed by CO2 and acidification. Identify A, B and C.
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UNIT 13

ORGANIC COMPOUNDS CONTAINING NITROGEN

1. Write IUPAC names of the following compounds :

(i) (CH3)3N (ii) CH3NH CH(CH3)2

(iii) (CH3 CH2)2 N—CH3 (iv) (CH3)3C—NH2

(v) C6H5NHCH3 (vi) m—Br—C6H4NH2

(vii) NC H CH6 5 2 CH3

CH3

(viii) CC H NH6 5 2 CH3

O

(ix) NC H2 5 CH2

C H2 5

CH2CH2 CH3 (x)

N (CH )3 3

+

 Br3
–

2. Give one chemical test to distinguish between the following pairs of compounds :

(i) Primary secondary and tertiary amines.

(ii) Methylamine and dimethyl amine.

(iii) Aniline and N–methyl aniline.

(iv) Methanamine and aniline.

(v) Aniline and Benzylamine.

3. Describe the following reaction emphasising the condition involved with one suitable example of
each :

(i) Gabriel’s phthalamide reaction

(ii) Hofmann Ammonolysis

(iii) Hofmann Bromamide reaction

(iv) Carbyl amine reaction

(v) Coupling reaction.

4. Account for the following :

(i) Observed Kb order of Amines in aqueous solution is : (C2H5)2 NH < (C2H5)3 N > C2H5NH2
> NH3.

(ii) PKb value of aniline is more than methanamine.
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482 XII – Chemistry

(iii) Methylamine in water react with Ferric chloride to precipitate hydrated Ferric oxide.

(iv) Although —NH2 is ortho and paradirecting in aromatic electrophilic substitution but aniline
on nitration gives a substantial amount of meta-nitro aniline.

(v) Aniline does not undergo Friedal craft reaction.

(vi) Gabriel’s phthalamide synthesis is preferred for synthesis of primary amine.

(vii) Aromatic primary Amines cannot be synthesised by Gabriel’s Phthalamide synthesis.

(ix) Amines are less acidic than alcohols of comparable molecular masses.

(x) Diazonium salt of aliphatic amines are not known.

(xi) Amines are higher boiling compounds than hydrocarbons of corresponding molecular
masses but lower than alcohols and carboxylic acid.

5. Write the reactions and conditions involved for the following conversions.

(i) Benzene to aniline.

(ii) Aniline to Benzene.

(iii) Aniline to Benzoic acid.

(iv) Aniline to 2, 4, 6 tribromofluoro benzene.

(v) Benzyl chloride to 2-Phenylethanamine.

(vi) Chlorobenzene to p-chloroaniline.

(vii) Aniline to p-bromoaniline.

(viii) Benzamide to toluene.

(ix) Aniline to benzyl alcohol.

(x) Ethanoic acid to methanamine.

(xi) Hexanenitrile to 1-aminopentane.

(xii) Methanamine to ethanamine.

(xiii) Methanol to ethanoic acid.

(xiv) Ethanamine to methanamine.

(xv) Nitromethane to dimethylamine.

(xvi) Aniline to Benzaldehyde.

(xvii) Aniline to Benzylamine.

(xviii) Aniline to Phenol.

(xix) Methyl isonitrile to methanamine.
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(xx) Aniline to 1, 3, 5-tribromobenzene.

Hots* 6. An organic compound [A] on treatment with aqueous ammonia and on subsequent heating
forms [B], which on heating with Br2 and KOH, forms a compound [C] of molecular formula
C6H7N, suggest the structure and IUPAC names of compound A, B and C formed.

7. Write the structures of A, B and C the following reactions :

(i) 2H O OHKCN NaO Br
3 2CH CH Cl A B C→ → →

(ii)

N
+

NClΘ

CuCN
A

H O/H
+

2 B
NH3 C

(iii)
4Li Al HKCN HONO

3 273 K
CH Br A B C→ → →

(iv)

NO2

Sn/HCl
A

NaNO /HCl2 B
H O/H2

∆
C

(v) 3 2NH NaNO HClNaOBr
3CH COOH A B C

∆
→ → →

(vi)

NO2

Fe/HCl
A

HONO

273 K
B

C H OH2 5 C

(vii) 3 2 5 2 5NH C H Cl C H Cl
2 5C H Cl A B C→ → →

(viii)

NH2

CH Cl

KOH

2 A
Na BH4 B

CH Cl3 C

CH2

(ix)

CONH2

KO Br
A

CH  COCl3 B
Br2 C

(x) 2 5 2P O H Ni HONO
3 2 2 2CH CH CH CONH A B C→ → →

(xi)

NH2

CH Cl

KOH

3 A
H O

H

2
+ B  + C
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(xii)
HNO

H SO

3

2 4

A
SN/HCl

B C
CH COCl3

(xiii) 5 3PCl NHHONO
3 2 2CH CH NH A B C→ → →

(xiv)
HONO

A
Phenol

B CNH
CH3

CH3

(xv) 3 32 CH Cl CH ClH O
3CH NC A B C→ → →

8. Write the main products of the following reactions :

(i) 3 2 2 2CH CH CH NH HCl+ →

(ii) ( )3 3
CH N HCl+ →

(iii) NaOH

NH2

+

COCl

(iv)
Na OCO2 3

NH2

+  CH I (excess)3

(v) Cl(CH2)4Cl + KCN →

(vi) C2H5Cl + CHCl3 + KOH →

(vii)

NH2

+  H SO  2 4

(viii)

N NCl
+ – HBF

NaNO /Cu
4

2

(ix)

NH2

+  
CH CO3

CH CO3

O

(x)

N NCl
+ – + C H OH6 5
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9. An organic compound [A] having molecular formula C2H3N on treatment with Sn/HCl gave
another compound [B]. (B) on treatment with nitrous acid gave ethanol but on warming with
chloroform and alcoholic KOH gave an offensive smelling substance [C]. Identify [A] [B] and [C].

10 Arrange the following as directed :

(i) In increasing order of the pKb values. C2H5NH2, (C2H5)2 NH, C5H5NH2, C6H5NHCH3.

(ii) In the increasing order of basic strength C6H5NH2, (C2H5)2 NH and CH3NH2.

(iii) In the decreasing order of their basic strength aniline, p–nitroaniline, p–toluidine.

(iv) In the increasing order of solubility in water C6H5NH2, (C2H5)2NH, C2H5NH2, (C2H5)3N.

(v) In the increasing order of boiling points. C2H5NH2, (C2H5)2NH, (C2H5)3N, C2H2OH.

(vi) In decreasing order of basic strength in gas phase : C2H5NH2, (C2H5)2NH, (C2H5)3N and
NH3.

(vii) In the increasing order of basic strength. C6H5NH2, C6H5NHCH3, C6H5CH2NH2.

(viii) In the increasing order of basic strength in aqueous solution.

CH3NH2, CH3NHCH3, (CH3)3NNH3.

11. Which of the following is more acidic and why

NH3

+  NH3

+  

F

Hint. : – I effect of F makes 
NH3

+  

F
 more acidic

12. Which of the following reagents can be used to distinguish between p-chloro aniline and anilium
hydrochloride.

AgNO3, NaHCO3, isocyanide test.

[Hint. :  AgNO3].

13. Which of the following compounds respond to carbylamine test.

(i) N, -N-dimethyl aniline.

(ii) 2, 4-dimethyl aniline.

(iii) N-methyl-2-methyl aniline

(iv) 4-methyl benzylamine.

14. Arrange the following amines in the order of increasing basic character.
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(i)

NH2

(ii) 

CH NH2 2

(iii) 

NH2
CH3 (iv) 

NH2

CH3

[Ans. :  (iii) < (i) < (ii) < (iv)]

Hots* 15.Name A, B, J and K in the sequence of reactions.

( )3

OH
6 5 2

C HaN Soluble in NaOH
A C H SO Cl J HCl+ → +

OH
3 6 5 2

insoluble in NaOH
B(C HaN) C H SO Cl K HCl+ → +

Hots* 16.A mixture of 4-hydroxy benzoic acid and 4 amino benzoic acid is provided to you suggest a
method to separate the two compounds from the mixture. How can they identified.

COOH

OH

+

COOH

NH2

HCl

COOH

NH Cl3
–

+

Soluble in water.

COOH

OH

Insoluble in water.

[Hint. :

Identification 

COOH

OH

 gives neutral FeCl3 test.

Hots* 17.
C

C
O  +

O

O

Anhydrous

AlCl3
A

PCl5
B

H

Pd/BaSO

2

4
C

NH NH2 2
D

Identify A, B, C, D in the above sequence of reaction.
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UNIT 14

BIOMOLECULES

POINTS TO REMEMBER

1. Carbohydrates are optically active polyhydroxy aldehydes or ketones or molecules which provide
such units on hydrolysis.

2. They are broadly classified into three groups-monosaccharides, oligosacchrides and
polysacchrides.

3. Glucose the most important source of energy for mammals is obtained by the digestion of
starch.

4. Monosaccharides are held together by glycosidic linkages to form disaccharides or
polysaccharides.

5. Proteins are the polymers of about twenty different α-amino acids which are linked by peptide
bonds. Ten amino acids are called essential amino acids because they can not be synthesised
in our body. Hence must be provided through diet.

6. Proteins perform various structural and dynamic functions in the organisms. Proteins which
contain only α-amino acids are called simple proteins.

7. The secondary or tertiary structure of proteins get disturbed on change of pH or temperature and
they are not able to perform their functions. This is called denaturation of proteins.

8. Enzymes are biocatalysts which speed up the reactions in biosystems. They are very specific
and selective in their action and chemically all enzymes are proteins.

9. Vitamins are accessory food factors required in the diet. They are classified as fat soluble
(A, D, and K) and water soluble (B group and C).

10. Nucleic acid are responsible for the transfer of characters from parents to offsprings.

12. There are two types of nucleic acids DNA and RNA. DNA contains a five carbon sugar molecule
called 2-deory base and RNA contains riboce.

13. Both DNA and RNA contain adenine, guanine and cytosine. The fourth base is thymine in DNA
and uracil in RNA. The structure of DNA is double strand while that of RNA is a single strand
molecule.

14. DNA is the chemical basis of heredity and have the coded message for proteins to be synthesised.

15. There are three types of RNA i.e., m-RNA, r-RNA and t-RNa which actually carry out the  protein
synthesis in the molecule.
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QUESTIONS

1 MARK QUESTIONS

1. Rhamnose C6H12O5 is considered a carbohydrate, but it does not correspond to the general
formula Cx(H2O)y. Explain.

[Hint :  Rhamnose is a polyhydroxy alcohol containing carbonyl group.]

2. What are the two main functions of carbohydrates?

3. What structural feature is required for a carbohydrate to behave as reducing sugar?

[Hint : At least one of the reducing groups aldehyde or ketone should be free one]

4. Why is sucrose called a non reducing sugar?

5. How many asymmetric carbon atoms are present in D – (+) glucose?

[Hint :  An asymmetric carbon is joined to four different groups]

6. Name the enantiomer of D-glucose.

[Hint : Enonteomers are stereoisomers which are mirror image of each other.]

7. Give the significance of prefix ‘D’ in the name D – (+) – glucose.

[Hint :  ‘D’ signifies that OH groups on C – 5 is on the right hand side]

8. Give the significance of (+) – sign in the name D – (+) – glucose.

[Hint : (+) – sign indicates dextrorotatory nature of glucose].

9. Glucose is an aldose sugar but it does not react with sodium hydrogen sulphate. Give reason.

[Hint  : The CHO group reacts with –Oh group at C – 5 to form a cyclic hemi-acetal].

10. Write the structure of (A) formed by the reaction

Glucose + Bromine water → A

11. Why is sucrose called invert sugar?

12. What are the products of hydrolysis of lactose.

13. Glucose or sucrose are soluble in water but cyclohexane or benzene are insoluble. Explain.

[Hint : Glucose or sucrose are polyhydroxy compounds capable of making H–bonds with water.
Therefore they are soluble].

14. Give one basic structural difference between starch (amylose) and cellulose.

[Hint :  Starch (amylose) is a linear polymer of α-D-glucose while cellulose is a linear polymer
of β-D-glucose].

15. Name two carbohydrates which act as biofuels.
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16. Which polysaccharide is stored in the liver of animals?

17. Write the structure of product obtained from reaction of D-glucose with Br2 water.

18. Name the building blocks of proteins.

19. Give the structure of simplest optically active α-amino acid.

[Hint : CH3 – CH – (NH2) – COOH]

20. Name and α-amino acid which is not optically active.

21. Write the zwitter-ion structure of α-aminoacetic acid.

22. Write the structure of dipeptide glycylalanine.

23. Name the enzyme which catalyses the hydrolysis of maltose into glucose.

24. How would you explain the amphoteric behavior of amino acids.

25. What forces are responsible for the stability of x-helex structure of proteins.

26. How are polypeptides different from proteins.

Hots* 27.Why do proteins form an indispensable part of our food.

28. What is the difference between a nucleoside and a nucleotide.

29. Which nucleic acid is responsible for carrying out protein synthesis in the cell.

Hots* 30.What is meant by the term DNA finger-printing.

31. The two strands in DNA are not identical but complementary. Explain.

32. When RNA is hydrolysed, there is no relationship among the qualities of different bases obtained.
What does this fact suggest about the structure of RNA.

33. What type of linkage holds together the monomers of DNA and RNA.

34 Name the purine and pyrimidine bases present in DNA.

35. Mention the number of hydrogen bonds between adenine and thymine.

36. Name the water soluble vitamin which can be stored in the body.

Hots* 37.Name the vitamin responsible for coagulation of blood.

38. A child diagnosed with bone deformities, is diagnosed with the deficiency of which vitamin?

39. Fat soluble vitamins A, D, E and K are stored in which part of body?

40. What is meant by quaternary structure of proteins.
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2 MARKS QUESTIONS

Hots* 1. An optically active compound having molecular formula C6H2O6 is found in two isomeric forms
(A) and (B) in nature when (A) and (B) are dissolved in water, they show the following equilibrium.

( )
[ ] [ ] [ ]α = °α = °α = °

�����⇀ �����⇀
����� � ����� �

DDD
19.252.2111

A Equilibrium Mixtures B

(a) What are such isomers called?

(b) How are they different from each other.

2. Give two examples of polysaccharides obtained from plants. Mention one use of each of them.

3. Classify carbohydrates on the basis of functional group present. Give one example of each class.

4. Give the method of preparation of glucose from :

(i) Sucrose

(ii) Starch

5. (i) Acetylation of glucose with acetic anhydrucle gives gluco-pentacetate. Write the structure
of the pentaacetate.

(ii) Explain the observation that glucose pentaacetate does not react with hydroxylamine.

[Hint : The molecule glucose pentaacetate has a cyclic structure in which – CHO react
with hydroxylamune.]

6. Give two reactions of glucose which can not be explained by its open chain structure.

7. Give the names and structures of two anomers of fructose.

8. Explain the term glycosidic linkage. Give the type of glycosidic linkage present in sucrose.

Hots* 9. Which of the following will reduce Tollen’s reagent. Explain the difference in behavior

(P)
OHO

H

CH OH2

H

OH

H

H

HO 1

23

4 O
5

6

O H

OH

CH OH2

H

OH

H

H

HO
1

2
3

4

5

6

(Q)

OHO

H

CH OH2

OH

H

H

HO 1

23

4 O
5

6

O OH

H

CH OH2

H

H

OH

OH

H
4

2
2

1

5

6

3

[Hint : (P) has (C – 1) – (C – 4) glycosidic linkage. It has one free aldehyde group at
C – 1 of second sugar. Therefore (P) can reduce tollen’s reagent. Q involves (C – 1) –
(C – 1) glycosidic linkage. No – CHO group is free in Q.
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10. Name the water soluble and water insoluble polysacharide components of starch. Give one
difference in the structure of these two components.

[Hint :  Amylose is a linear chain polymer of starch while amylopectin is a branched chain
isomer.]

11. Classify the following as monosaccharides or oligosaccharides.

(i) Ribose

(ii) Maltose

(iii) Galactose

(iv) Lactose

12. Classify monosaccharides on the basis of functional groups. Give example of each class.

13. α – D – (–) – fructose are the two anomers of fructose. Depict their structures using worth
projection.

Hots* 14.The Fisher projection of D-glucose is

CHO
OH
H

OH

OH

H
HO

H

H
CH OH2

(a) Predict the Fischer projection of L-glucose.

(b) Give the product of reaction of L-glucose with Tollen’s reagent.

15. What is meant by the terms essential and nonessential amino acids. Give example of each?

16. Classify the following α-aminoacids as neutral, acidic or basic.

(i) HOOC – CH2 – CH(NH2)COOH

(ii) C6H5 – CH2 – CH(NH2)COOH

(iii) H2N – (CH2)4 – CH(NH2) – COOH

(iv) HN C

NH2

(CH )2 3 CH(NH )COOH2
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17. Show the type of linkage are responsible for the formation of :

(i) Primary structure of proteins.

(ii) Secondary structure of proteins.

Hots* 18.Account for the following :

(a) On electrolysis in acidic solution, amino acids migrate towards cathode while in alkaline
solution they migrate towards anode.

(b) The monoamino monocarboxylic acids have two pK values.

19. If you have two amino acids glycine and alanine, what are the structures of two possible
dipeptides that they can form.

20. Explain the significance of secondary structure of proteins. Name the common types of secondary
structure of proteins and give example of each type.

21. Name four types of intermolecular forces which stabilize 2° and 3° structure of proteins.

22. Classify the following as globular or fibrous proteins :

(i) Keratin

(ii) Myosin

(iii) Insulin

(iv) Haemoglobin

Hots* 23. (i) On boiling the egg, it solidifies? Why?

(ii) Where does the water present in the egg go after boiling.
[Hint : On boiling denaturation of protein occurs. As a result the soluble globular proteins
of egg are converted to insoluble fibrous proteins. The water present inside is either
absorbed or adsorbed in the fibrous proteins.]

24. Explain the following :

(i) The amino acids are amphoteric in nature.

(ii) The melting point and solubility of aminoacids in water are generally higher than of
corresponding halo acids.

[Hint : Amino acids behave like ionic salts due to their zwiffer ion structure whereas α-
halo acids can’t form zwither ion.]

25. (i) Name the disease caused by deficiency of vitamin C.

(ii) Why can not vitamin C be stored in our body?

26. Define the terms hypervitaminosis and avitaminosis.

[Hint : Excess intake of vitamin A and D causes hypervitaminosis while multiple deficiencies
caused by lack of more than one vitamin is called avitaminosis.]
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27. Give the sources of vitamin A and E and name the deficiency diseases resulting from lack of
vitamin A and E in the diet.

Hots* 28. (a) DNA is exclusively responsible for maintaining the identity of different species of organisms
over million of years. Why?

(b) The base sequence found in one of the strands of DNA is given below.

GATACGTC

Predict the base sequence in complementary strand.

3 MARKS QUESTIONS

1. Write the names and structures of the products obtained when D-glucose is treated with :

(i) HI

(ii) HNO3

(iii) NH2OH

Hots* 2. An optically active amino acid (A) can exist in three forms depending on the pH of the medium
if the molecular formula of (A) is C3H7NO2, write

(a) The ionic structure of (A) in aqueous medium.

(b) What two functional groups does this ion have?

(c) What is the specific name for such ion.

Hots* 3. Aspartame, an artificial sweetener, has the following structure

H N2 CH

CH COOH2

CONH CH COOCH3

CH C H2 6 5

(a) Write the zwiffer ion structure of the above mentioned peptide

(b) Write the structure of two amino acids which will be formed after its hydrolysis.

4. Define the following as related to proteins :

(i) Peptide linkage

(ii) Primary structure

(iii) Denaturation and renaturation.

5. Differentiate between the following :

(i) Secondary and tertiary structure of proteins.

(ii) α-Helix and β-pleated sheet structure of proteins.
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(iii) Fibrous and globular proteins.

6. (i) What are enzymes?

(ii) Why are enzymes specific in nature?

(iii) Predict whether the enzyme-substrate complex will have activation energy higher or
lower than the activated complex formed without enzyme.

7. (i) What are vitamins?

(ii) How are they classified?

(iii) Give one example of each. Class of vitamins
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UNIT 15

POLYMERS

POINTS TO REMEMBER

1. Polymers are defined as high molecular mass macromolecules, which consist of repeating
structural units derived from the corresponding monomers. The polymers may be of natural or
synthetic origin.

2. In the presence of an organic peroxide initiator, the alkenes and their derivatives undergo
addition polymerisation or chain growth polymerisation through a free radical mechanism.
Polythene, teflon, orlon etc. are formed by addition polymerisation of an appropriate alkene or
its derivative.

3. Condensation polymerisation reactions are shown by the addition of bi– or poly functional
monomers containing –NH2, –OH and –COOH groups. This type of polymerisation proceeds
through the elimination of certain simple molecules as H2O, CH3OH etc.

4. Formaldehyde reacts with phenol and melamine to form the corresponding condensation polymer
products. The condensation polymerisation progresses through step by step and is called also
step growth polymerisation.

5. Nylon, backelite and dacron are some of the important examples of condensation polymers.

6. A condensation of two unsaturated monomers exhibits copolymerisation. A copolymer like Buna-
S contains multiple units of 1, 3-Butadiene and styrene.

7. Natural rubber is a cis 1, 4-polyisoprene. It can be made more tough by the process of
vulcanization with sulphur.

8. Synthetic rubber like Buna-N are usually obtained by copolymerisation of alkene and 1, 3-
Butadiene derivatives.

9. In view of potential environmental hazards of synthetic polymeric wastes certain biodegradable
polymers such as PHBV and Nylon-2-Nylon-6 are developed as alternatives.

QUESTIONS

1 MARK QUESTIONS

1. Define the term polymer.

2. Identify the synthetic polymer among the following starch, orlon, cellulose.

3. Give example of natural polyamide. Which is an important constituent of diet. [Hint : Proteins]

4. Classify polythene as thermosetting or thermoplastic polymer.
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5. Among fibres, elastomers and thermosetting polymers which one has strongest intermolecular
forces of attraction?

6. Give the monomers of bakelite.

7. Identify the monomer in the following polymericstructure.

C (CH )2 8[ ]

O

C

O

NH (CH )2 6 NH
n

8. Nylon 2 Nylon 6 is a biodegradable polymer obtained from glycine H2N – CH2 – COOH and
aminocaproic acid H2N – (CH2) – COOH. Write the structure of this copolymer.

9. Give two uses of teflon.

10. Name the monomers of the polymer used for making unbreakable crockery.

11. Name the polymer used for making insulation material for coating copper wire.

[Hint : PVC Polyvinyl chloride].

12. Write the structure of monomer of the polymer which is used as synthetic wool.

13. Give two uses of vulcanised rubber.

14. Give example of natural addition polymers.

15. Classify Buna –S as homopolymer or copolymer.

16. Name the polymer used for making radio television cabinets and feeding bottles of children.

Hots 17. Why benzoyl peroxide is used as an initiator for chain growth polymerisation?

18. What do the numbers 6 and 6, 6 represent when used in the names nylon 6 and nylon 6, 6?

19. Name the polymer formed by the polymerisation of caprolactum in acid medium.

20. Name the polymer which is used in orthopaedic devices and in controlled drug release capsules.

21. Give the full from of PHBV. What is the deference between Buna-N and Buna-S?

Hots 22. Write the structure of polymer produced by the treatment of following monomer with a catalytic
amount of hydroxide ion.

O
O

Hots 23. During the free radical polymerisation reactions, purest samples of monomers are taken why?

24. Which of the following sets has all members capable of repeatedly softening on heating and
hardening on cooling.

(a) Glyptal, Melmac, PAN
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497 XII – Chemistry

(b) PVC, PMMA, Polystyrene

(c) Polypropylene, urea formaldehyde, teflon.

25. Which of the following is a polymide wool, Natural silk, Rayon, Nylon.

2 MARKS QUESTIONS

1. Classify the following as homopolymer or copolymer. Also classify them as addition or condensation
polymers.

(i) ( NHCHRCO )n

(ii)
( CH2 CH

C H6 5

CH CH2 CH CH )2  n

2. (i) What is the difference between step growth polymers and chain growth polymers?

(ii) Classify the following as Chain growth or step growth polymers : Terylene and Polythene.

3. Give the mechanism of polymerisation of ethene to polythene in presence of benzoyl peroxide.

4. Complete the following reactions :

n(CH2

350 – 570K, 1000 – 2000 atm

traces of peroxide

CH )2

333 – 343K, 6 – + atm

Ziegler Natta Catalyst

5. Give the structure of monomer of the polymer neoprene. What is the advantage of neoprene
over the natural rubber?

6. (i) How can we change the properties of natural rubber? Name the process involved.

(ii) Mention the structural change introduced?

Hots 7. The monomer of natural rubber gives two moles of CH2O and one mole of CH3COCHO on
ozonolysis.

(a) Write the structure of monomer.

(b) Write all cis configuration of polymeric chain.

8. Identify the products A and B in the following reaction

NOH

H
+

A
Polymerisation

B
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9. (a) Which synthetic rubber is resistant to the action of petrol and organic solvents.

(b) Name the two monomers which are used in its preparation.

10. Mention the type of intermolecular forces present in Nylon 66. What properties do they impart
to nylon.

11. Identify the chain growth and step growth polymers from the following :

Nucleic acid, Polystyrene,

12. Indentify linear polymer and branched chain polymer from the following :

Low density polythene, High density polythene

13. Acrilan is hard, horny and a high melting material. Write its monomers and classify it as a
homopolymer or copolymer.

Hots 14. Give reason for the following :

(a) Tyres made up of natural rubber tend to crack and wither rapidly in areas around major
cities where high levels of ozone and other industrial pollutants are found.

(b) Nylon is more easily damaged by acid or alkali as compared to chain growth polymers
such as orlon and polythene.

[Hint : (a) Ozone attack double bonds of polymeric rubber.

 (b) Acid hydrolyses the amide linkages of nylon.]

15. Identify the polymers whose structure are given and mention one of their important use.

(i) [NH(CH2)6 – NH – CO – (CH2)4 – CO]n

(ii)

Cl

(CH2 CH)n

16. Write the structure of polymers Buna-N and Buna-S. Give one use of each polymer.

17. Arrange the following polymers in the order of increasing intermolecular forces.

(i) Nylon 6, 6, Buna-S, Polythene

(ii) Nylon 6, Neoprene PVC

18. Write the expended form and give the structures of monomers for the following polymers.

(i) PAN

(ii) PTFE

19. Novolac is the linear polymer which on heating with formaldehyde forms cross linked bakelite.
Write the structures of monomers and the polymer novolac.
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20. Write the structures of following polymers and also give their use.

(i) Polystyrene

(ii) Melamine formaldehyde resin.

21. Identify the polymer used in the manufacture of paints and lacquers. Write the structure of the
polymer and its monomers.

22. Give the reaction of preparation of dacron from its monomers. Also mention two uses of dacron
fibre.

23. Define biodegradable polymers, give example of a biodegradable polyster and a bioderadable
polyamide.

24. A regular copolymer of ethylene and vinylcholoride contains alternate monomer of each type.

(i) Give the structure of the copolymer formed.

(ii) What is the weight percentage of ethylene in this polymer.

25. Identify the monomers of the polymers whose structure is given below?

(i) [ CO (CH )2 5 NH ]n

(ii)

N
NHCH2

NH

N

HN

N

n

26. Write the structure of the monomer used in the synthesis of following

(i) Nylon 6

(ii) Nylon 6, 6

3 MARKS QUESTIONS

1. Differentiate between the following pairs

(i) Branched chain polymers and cross linked polymers.

(ii) thermoplastic and thermosetting polymers.

(iii) Chain growth polymerisation and step growth polymerisation.

2. Mention one structural difference between the following pairs. Also give one use of each.

(i) Homopolymer and copolymer.

(ii) Natural rubber and synthetic rubber.

(iii) Fibers and elastomers.
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3. Write the chemical reaction involved in the preparation of following polymers.

(i) Teflon

(ii) Buna-N

(iii) Urea formaldehyde resin.

4. Classify the polymers on the basis of structure giving example of each type.

5. List two uses each of following polymers.

(i) Polypropene (ii) Urea formaldehyde resin

(iii) PAN

Hots 6. Give the mechanism of polymerisation of propene in presence of tert-butyl peroxide.

7. (a) What is meant by biodegradable polymers.

(b) A biodegradable polymer is used in speciality packaging, orthopaedic devices and in
controlled release of drugs. Identify the polymer and give its structure.

Hots 8. (a) Can a copolymer be formed in both addition and condensation polymerization? Explain
with two examples.

(b) Mention the main advantage of copolymers over homopolymers.

9. Match the chemical substances in column I with the type of bonds in column II.

Column I Column II

Protein Glycosidic

Cellulose Ester

PHBV Amide

10. Polythene finds widespread use to make carry bags and also for manufacturing buckets and
pipes.

(a) Name the different types of polythenes used for above mentioned applications.

(b) What is the structural difference between these two types.

(c) Write the method of preparation of high density polythene

Hots 11. Draw the structures of step growth polymers you would expect to obtain from the following
reactions.

(i) Base
2 2 2 2 2 2BrCH CH CH Br HOCH CH CH OH+ →

(ii) ( ) H
2 2 2 6

HOCH CH OH HOOC CH COOH
+

+ − − →

(iii) H2N(CH2)6NH2 + ClOC – (CH2)4COCl →
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UNIT 16

CHEMISTRY IN EVERY DAY LIFE

POINTS TO REMEMBER

1. A drug is a chemical agent which effects human metabolism and provides cure from ailment. It
taken in doses higher than recommended, these any have poisonous effect.

2. Use of chemicals for therapeutic effect is called chemotherapy.

3. Drugs usually interact with biological macromolecules such as carbohydrates, proteins, lipids
and nucleic acids. These are called target molecules.

4. Drugs are designed to interact with specific targets so that these have the least chance of
affecting other targets. This minimises the side effects and localises the action of the drug.

5. Drugs like analgesics, antibiotics, antiseptics, disinfectants, antacids and tranquilizers have specific
pharmacological functions.

6. Antifertility drugs are used to control population. These contain a mixture of synthetic estrogen
and progesterone derivatives.

7. Chemicals are added to food for there preservation, enhancing their appeal and adding nature
value by them.

8. Artificial sweetening agents like aspartance saccharan etc. are of great value to diabetic persons
and people who need to control their calories.

9. These days detergents are much in vogue and get preference over soaps because they work
even in hard water.

10. Synthetic detergents are classified into three main categories namely anionic cationic and none
ionic.

11. Detergents with straight chain of hydrocarbons are preferred over bran had chain as the latter
are non-biodegradable and consequently cause environmental pollution.

QUESTIONS

1 MARK QUESTIONS

1. Define the term chemotheraphy.

2. Give two examples of the drugs classified on the basis of pharmacological effect.
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3. Name the type of drugs having following structural feature.

SO NHR2

NH2

4. What is the significance of classifying drugs on the basis of structure?

5. Name two types of macromolecules used as drug targets.

6. Why the receptors embedded in cell membrances show selectivity for one chemical messenger
over the other?

7. Which forces are involved in holding the drugs to the active sities of enzyme containing functional
groups like –COOH, –OH, –Ph etc?

8. Give one disadvantage of using sodium hydrogen carbonate as an antacid.

9. With reference to which classification has the statement ‘ranitidine is an antacid’ been given?

Hots* 10.How is acidity cured with cimetidine?

[Hint. :  Cimetidine prevents the interaction of histamines with the receptors present in stomach
wall.]

Hots* 11.While antacids and antiallergic drugs interfere with the function of bistamines, why do these not
interfere with the function of each other.

[Hint. : Antacids and antiallergic drugs bind to the different receptor sites. Therefore they donot
interfere with the function of each other).

12. Name the medicine used for the treatment of syphilis.

13. Give example of narrow spectrum antibiotic.

14. Name two diseases which can be cured with chloramphenicol.

15. Give the composition of tincture of iodine.

16. How does aspirin act as analgesic?

[Hint. : Aspirin inhibits the synthesis of prostaglandins which stimulate inflamination in the
tissues and cause pain.]

17. Name one chemical which can act both as an antiseptic and a disinfectant.

18. Name the antiseptic agents present in dettol.

[Hint. : Chloroxylenol and Terpineol]
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1 MARK QUESTIONS

19. Which of the following tranquilizers is not a  derivative of Barbituric acid Veronal, Equanil,
Seconal, Lurninal.

20. Chose one antiseptic from the following 1% Phenol, Iodoform, Sulphur dioxide.

21. What is the name given to medicines which are used for the treatment of stress and mild or even
severe mental diseases.

22. Name the medicine which can act both as analgesic and antipyretic.

23. Explain why aspirin finds use in prevention of heart attacks.

24. Mention one use of drug Meprobamate.

25. Why are cinetidine and ranitidine better antacid than sodium hydrogen carbonate or magnesium
or aluminium hydrocide?

26. Name the derivative of sucrose which tastes take sugar and can be safely used by weight
conscious people.

27. Which of the following is used as a preservative to protect processed food?

Hots* 28.Which of the following two compounds can be used as a surface agent.

(a)

O

O Na
– +

(b)
+ –
Na O

O

O Na
– +

O

2 MARKS QUESTIONS

1. Explain the following terms as used in medicinal chemistry.

(i) Target molecules.

(ii) Enzyme inhibitors.

2. Explain the terms lead molecules. Write two different sources of lead molecules.

[Hint. :  A knowledge of the physiological function of the drug target in the body helps us to
choose a compound which can interact with the target and hence is expected to be therapeutically
active: These compounds are called lead molecules and drugs are designed from these
compounds.

Lead compounds can be obtained from natural sources such as plants, tree, bushes, venoms
and metabolites of microorganisms lead compounds have also been isolated from fish, coral,
sponges and marine microorganisms].
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3. Mention two types of drugs having different pharmacological effect and the mode of action.

4. Name the following :

(i) Drugs that can bind to the receptor site and inhibit its natural function.

(ii) Drugs that mimic the natural messenger by switching on the receptor.

5. Give one function and one example of following classes of drugs.

(i) Antacids

(ii) Antihistamines

Hots* 6. Sulpha drugs work like antibiotics but they are not antibiotics. Explain with the help of examples.

[Hint. : Sulpha drugs are a group of drugs which are derivatives of sulphanilamide. They have
antibacterial powers like antibiotics e.g, sulphanilanude is used as a dusting power for dressing
of wounds and sulphadiazme is used for disentry urinary and respiratory infection. Sulpha drugs
are not antibiotics because structurally they are different from antibiotics.]

7. (i) What is an antipyretic? Give an example.

(ii) Name the class of medicines used for getting relief from pain. Give one example.

8. Give one important use of each of following :

(i) Equanil

(ii) Morphine

9. (i) What are antibiotics?

(ii) Where in India penicellin is manufactured?

10. Explain the term broad spectrum antibiotic. Give two examples.

Hots* 11.What are barbiturates? What is the action of barbiturates on human body?

12. Which of the following drugs is used for

(a) treating allergic conditions,

(b) to get relief from pain.

Grompheniramine, Ciprofloxacin, Heroin, Chloramphenicol.

13. Give two reasons why the drugs should not be taken without consulting a doctor.

14. State the main difference between bacteriostatic and bacteriocidal antibiotics. Give one example
of each.

15. What are antifertility drugs? Give the names of constituents of an oral contraceptive.

Hots* 16.Write the structures of soaps obtained by the hydrolysis of following fats.

(i) (C15H31COO)3 C3H5 Glyceryl palmitate.

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



505 XII – Chemistry

(ii) (C17H32COO)3C3H5 Glyceryl oleate.

Hots* 17.If water contains dissolved calcium hydrogencarbonate, which out of soap and detergent will you
prefer to use? Why?

18. What type of detergents have germicidal properties? Write the structure of one of them.

19. What are nonionce detergents. Give one example.

20. What do you mean by monobiodegradable detergents? How can we make biodegradable
detergents.

3 MARKS QUESTIONS

Hots* 1. Pick out the odd one amongst the following on the basis of their medicinal properties. Give
reason.

(i) Luminal, Seconal, terfenadine, equanil.

(ii) Chloroxylenol, phenol, chloramphenicol, bithional.

(iii) Sucralose, aspartame, alitame, sodium benzoate.

2. Give the main function of following in the body of human beings?

(i) Enzymes

(ii) Receptor proteins

(iii) neurotransmitter

3. Give the function of following drugs.

(i) Phenelzine (Nardin)

(ii) Aspirin

(iii) Mifepristone

4. Give the pharmacological function of the following type of drugs :

(i) Analgesics

(ii) Transquilizers

(iii) Antifertility drugs.

5. Give the name of medicine used in the treatment of following diseases :

(i) Tuberclosis

(ii) Joint Pain (in Arthritis)

(iii) Hypertension
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6. Give the class of drugs to which these substances belong :

(i) Bithional

(ii) Amoxycillin

(iii) Salvarsan

7. How are to antiseptics different from disinfectants? How does an antibiotic different from these
two? Give one example of each of them.

8. Explain the following terms with suitable examples :

(i) Cationic detergents

(ii) Anionic detergents

(iii) Nonionic detergents

Hots* 9. Label hydrophilic and hydrophobic part in the following compounds :

(i) CH3(CH2)10CH2O SO3
– Na+

(ii) CH3(CH2)15N
+(CH3)3 Br–

(iii) CH3(CH2)16COO (CH2CH2O)n CH2CH2OH

Hots* 10.Explain the following :

(i) Excess alkali is removed while making toilet soups.

(ii) Shaving soaps contain glycerol and rosingum.

(iii) Hair washed with hard water looks dull.

11. Classify the following structures as cationic detergents, anionic detergents or nonionic detergents:

(i) CH3(CH2)10 CH2 OSO3
– Na+

(ii) [CH3 – (CH2)15 N(CH3)3]
+ Br–

(iii) O(CH CH O) XCH CH OH2 2 2 2C H9 10

Where (X = 5 – 10)

12. Explain the term hyperacidity discuss two types of medicines used to check hyperacidity and
their mode of action.

Hots* 13.How do enzyme inhibitors work? Distinguish between competitive and noncompetitive enzyme
inhibitors.

14. (i) Why are artificial sweetening agents harmless when taken?

(ii) Name one such sweeting agent.
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(iii) Why is the use of aspartine as an artificial sweetener limited to cold foods.

15. (i) Give an example of anionic detergent.

(ii) Which part of it is involved in the cleaning action.

(iii) Where such detergents are used commonly.
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MODEL TEST PAPER
Sr. School Certificate Examination – 2008

SAMPLE PAPER
CHEMISTRY

Time : 3 hours Total Marks : 70

General Instruction

1. All question are compulsory.

2. Marks for each questions are indicated against it.

3. Question number 1 to 8 are very short answer questions, Carrying 1 mark each. Answer these
in on word or about on sentence each.

4. Question number 9 to 18 are short answer questions, Carrying 2 marks each. Answer these in
about 30 words each.

5. Question number 19 to 27 are short answer questions, Carrying 3 marks each. Answer these
in about 40 words each.

6. Question number 28 to 30 are long answer questions, Carrying 5 marks each. Answer these in
about 70 words each.

7. Use long table, if necessary.

1. In the body centered cubic structure. What is the number of atoms per unit cell.

2. One adding of an electrolyte in the collidal sol why precipitation takes place?

3. Why does NH3 form hydrogen bond but PH3 does not?

4. Write I.U.P.A.C. name of 
OH

5. Predict the product formed. When (CH3)3CCHO reacts with NaOH.

6. Why vitamin – C does not get stored in our body where as vitamin – A does?

7. Name the monomer of Nylon – 6.

8. Why chloroamphenicol is advised to be given orally in case of acute infection.

9. Give simple chemical test to distinguish between the following pair of compounds.

(i) Phenol and ethanoic acid.
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509 XII – Chemistry

(ii) Propan-I-ol and Propan-2-ol.

10. Write one chemical equation for each to illustrate the following reaction.

(i) Carbylamine reaction.

(ii) Coupling reaction.

Account for the following :

(i) Why are aliphatic amines stronger base than aromatic amines?

(ii) Why is C2H5NH2 less soluble in water than C2H5OH?

11. Are all the five bonds in PCl5 molecule equivalent. Justify you answer.

12. For a first order reaction, show that time required for a reaction to complete 99% is twice the
time required for the reaction to complete 90%.

13. (i) Write chemical reaction of aniline with benzoyl chloride.

(ii) Suggest The I.U.P.A.C. names of product formed.

14. Write full form of PHBV? State one advantage of using PHBV as a material for contain of
medicine over other types of capsule material.

15. Predict the products of electrolysis of aqueous NaCl solution. Given

E0 Na+/Na = – 2.17V, E0O2 H+/H2O = 1.23V = 1.23V.

Explain your answer?

16. Anion of a chromium containing salt [A], an orange crystal, with alkali gives yellow solution [B],
which an acidification gives back orange red colour. Write chemical equation and identify A and
B.

17. Name the product formed when ethanol is heated with concentrated sulphuric acid at 443K.
Suggest the mechanism of the reaction involved.

18. What are anionic detergents? Write one example and state its use.

19. (i) Which out of CdCl2 and NaCl will produce impurity defect if added to AgCl crystal?

(ii) Calculate the packing efficiency in case of a metal crystal for face – centred cubic unit
cell.

20. State the composition and functional differences between DNA and RNA. [Any three].

21. State kohlrausch’s law of independent migration of ions. The specific conductivity of 0.1M acetic
acid solution at 298K is 1.65 × 10–4 ohm–1 calculate

(i) Molar conductance of the solution.

(ii) Degree of dissociation of CH3COOH.

(A°m of CH3COOH 390.5 ohm–1 mol–1cm2)
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OR

(i) Why iron does not rust even if Zinc coating is broken in a galvanised iron pipe?

(ii) In a button cell widely used in watches and in other devices. The following reaction takes
place :

Zn(s) + Ag2O(s) + H2O(l) → Zn2+
(aq) + 2Ag(s) + 2OH(aq)

Determine ∆rG
0 for the reaction.

Given : E°zn2+/zn = – 0.76V  E°Ag+/Ag = 0.80V

22. (i) Bring out the following conversions :

(a) Ethyl chloride to propanoic acid.

(b) Aniline to chlorobenzene.

(ii) Complete the following reaction :

( ) Heat
3 3

CH C Br KOH− + →

23. (i) Hydrated ferric oxide is positively charged. Give reason.

(ii) Define zeta – potential taking an example.

(iii) “The presence of equal and similar charges on colloidal particles provide stability to the
colloidal system.” Explain.

24. (i) Draw a graph between fraction of molecules and kinetic energy of the reacting species
for the

(a) room temperature.

(b) temperature 10°C higher than the room temperature.

(ii) Indicate the energy of activation on the graph.

(iii) Using the above graph, explain how does a small increase in temperature speed up a
reaction rate to a large extent.

25. Name the principal ore of aluminium. How is pure aluminium extracted from alumina? Draw the
labelled diagram of the electrolytic cell used and the reactions occurring at electrodes.

26. (i) Describe with the steps involved in the preparation of

(a) K2Cr2O7 from Na2CrO4.

(b) KMnO4 from K2MnO4.

(ii) Assign a possible reason for the observation that the third ionisation enthalpy of lanthanum
is very low.

27. (i) Name the ligand used in the treatment of lead poisoning.
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(ii) Describe the nature of bonding in Ni(CO)4.

28. Assign a possible reason for the following :

(i) The stability of + 5 oxidation state decreases and that of + 3 oxidation state increases
down the group 15.

(ii) Catenation tendency is weaker in nitrogen than phosphorus.

(iii) H2S is more acidic than H2O.

(iv) Thermal stability of hydrides of groups – 17 elements decrease down the group.

(v) Halogens are strong oxidising agents.

Or

(i) Draw the structures of XeF2 and BrF3.

(ii) Accounts for the following :

(a) SF4 is readily hydrolysed whereas SF6 is exceptionally stable.

(b) HF is the weakest but HI is the strongest hydrohalic acid.

(c) O3 act as a powerful oxidising agent.

29. Write structural formula and names of four possible aldol codensation products which can be
obtained from propanal and ethanol?

Or

(i) An organic compound with the molecular formula C9H10O forms 2, 4–DNP derivative and
undergo cannizzaro reaction. On vigorous oxidation it gives. 1, 2–benzene dicarbonylic
acid. Write equation for the reaction involved and identify the compound.

(ii) Why cannot Tollens’ reagent oxidise ketones.

30. (i) What role does the molecular interaction play in a solution of alcohol and water?

(ii) Why do gases always tend to be less soluble in liquids as the temperature is raised?

(iii) If N2 gas is bubbled through water at 293K how many millimoles of N2 gas would
dissolve in 1 Litre of water. Assume that N2 exerts a partial pressure of 0.987 bar. Given
that Henry’s law constant for N2 at 293K is 76.48K bar.

Or

(i) Define the term “Abnormal molar mass.”

(b) What is the effect of association of ethanoic acid in benzene on colligative properties?

(c) 2g of benzoic acid [C6\H5COOH] dissolved in 25g of benzene shows a depression in
freezing point equal to 1.62K. Molal depression constant for benzene is 4.9K kgmol–1.
What is the percentage association of acid if it forms dimer in solution?

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



512 XII – Chemistry

MODEL TEST PAPER – II
Sr. School Certificate Examination - 2008

SAMPLE PAPER
CHEMISTRY (Theory)

Time : 3 hours Maximum Marks : 70

General Instructions :

1. All questions are compulsory.

2. Marks for each questions are indicated against it.

3. Question No.1 to 8 are very short-answer questions, carrying 1 mark each. Answer these in one
word or about one sentence each.

4. Question No. 9 to 18 are short-answer questions, carrying 2 marks each. Answer these in about
30 words each.

5. Question No. 19 to 27 are short-answer questions, carrying 3 marks each. Answer these in
about 40 words each.

6. Question No. 28 to 30 are long-answer questions, carrying 5 marks each. Answer these in about
70 words each.

7. Use log table, if necessary use of calculate is not permitted.

1. A gout 14 element is to be converted into n-type semiconductor by doping it with a suitable
impurity. To which group should this impurity belong? Give one example.

2. Name a zeolite catalyst which directly converts alcohol into gasoine.

3. Write an equation for the preparation of XeOF4 from XeF6.

4. Write one structural difference between DNA and RNA.

5. Write the name of the monomer of Nylon–6.

6. Mention one example of cationic detergent.

7. Which compound in the following pair will react faster in SN2 reaction with OH–?

(i) (CH3)3 CCl or

(ii) CH3Cl.

8. How is formalin related to formaldehyde?

9. Draw a labelled diagram which represent the working of hydrogen-oxygen fuel cell. Write the
anode and cathode reactions taking place in the above cell.

Or

Rusting to iron is an electrochemical phenomenon. Justify giving anode. Cathode and overall
reactions.
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10. The rate constant of a first order reaction for the decomposition of ethyliodide by the reaction :

C2H5I(g) → C2H4(g)

at 600k is 1.60 × 10–5 S–1. Its energy of activation is 2.9 Kjmol–1. Calculate the rate constant
for  the reaction at 700k.

(R = 8.314 Jk–1 mol L–1)

11. Write balanced chemical equations for the manufactive of sulphuric acid from SO2(g) by contact
process. List the two most favourable conditions for getting the maximum yield of SO3(g).

12. (i) Why is Cr2+ reducing and Mn3+ oxidising when both have d4 configuration?

(At No. of Cr = 24)

(At no. of Mn = 25)

(ii) Using the ‘spin-only’ formula calculate the magnetic moment of ni2+ ion in aquecous
solution. (At. no. of Ni = 28).

13. Define biodegradable polymer. Give an example of a biodegradable

(i) Polyester and

(ii) Polyamide.

14. (i) How are broad spectrum antibiotics different narrow spectrum antibiotics?

(ii) Under which conditions phenol can be used as :

(a) an antiseptic and

(b) a disinfectant

15. Describe the following reactions giving necessary conditions involved :

(i) Riemer Tiemann reaction.

(ii) Williamson synthesis

16. Write the IUPAC names of the following compounds :

(i)

CH3 CH3

OC H2 5

(ii)
CH3 CH CH CH CH OH2

Cl CH3 CH3

17. An aromatic compound ‘A’ on heating with Br2 and KOH forms a compound ‘B’ of molecular
formula C6H7N. Infer the structures of the compounds A and B and corite the reactions involved.

18. Account for the following :

(i) pKb of aniline is more than that of methylamine.

(ii) Diazonium salts of aromatic amines are known while those of aliphatic amines are not
known.
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514 XII – Chemistry

19. (i) Silver crystallize in fcc lattice. If the edge length of the cell is 4.07 × 10–6 cm and density
is 10.5g cm–3, calculate the atomic mass of silver. [Na = 6.023 × 1023 mol–1]

(ii) Zinc oxide is white but it turns yellow on heating. Assign a reason.

20. Calculate the :

(i) Standard cell potential, and

(ii) Standard gibbs energy, for the reaction occurring in the cell.

( ) ( ) ( )
2 2

1M 1MZn S Zn Cu Cu(s)
+ +

(Given E0cu2+/cu = 0.34V E0 zn2+/zn = – 0.76V)

(iii) How is the equilibrium constant for the reaction related to Gibbs energy and E0 cell?

21. (i) Write the rate law for a first order reaction.

A + B → C

Justify the statement for a first order reaction half-life (t½) is independent of the initial
concentration of the reactant [R]0.

(ii) A reaction is second order with respect to a reactant. How is the rate of reaction affected
if the concentration of the reactant is :

(a) doubled

(b) reduced to half?

22. Explain what happens when :

(i) A beam of light is passed through a colloidat solution.

(ii) An electrolyte like NaCl is added to hydrated ferric hydroxide sol.

(iii) Electric current is passed through a colloidal sol.

23. (i) How is bauxite different from alumina?

(ii) The valued of ∆rG for formation of Cr2O3 is –540 kjmol–1 and that of Al2O3 is –827Kj
mol–1. Is the reduction of Cr2O3 possible with aluminium?

(iii) What is the role of graphite rod in the electrometallurgy of aluminum?

Or

Describe the reactions taking place in different zones in the blast furnace during the
extraction of iron from haematite.

24. (i) Describe the reactions taking place in different zones.

Or

(ii) Describe the steps involved in the preparation of potassium dichromate from its chromite
ore with the help of chemical equations.
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515 XII – Chemistry

(iii) Write the ionic equation for the reaction between K2Cr2O7 and FeSO4 solutions in acidic
medium.

25. (i) Using I.U.P.A.C. norms write the systematic name of [Co(NH3)4Cl(NO2)]cl.

(ii) [NiCl4]
2– is paramagnetic while [Ni(CO)4] is diamagnetic though both are tetrahedral give

reason. (At. No of Ni - 28)

26. (i) Write the structure of the product obtained when D-glucose reacts with bromine water.

(ii) Why can’t Vitamin–C be stored in our body?

(iii) Write the zwilter ion structure of the simplest amino acid.

27. Explain why :

(i) The dipole moment of chlorobenzene is lower than that of cyclohexyl chloride?

(ii) Alkyl halides, though polar are immiscible with water.

(iii) Grignand reagents should be prepared under anhydnous conditions.

28. (i) (a) Draw a diagram to represent the vapour pressure of a two component system as
a function of composition of solution showing the positive deviations.

(b) Determine the osmotic pressure of a solution prepared by dissolving 25mg of
K2SO4 in 2 litres of water at 25°C, assuming that it is completely dissociated.

Or

(b) Determine the osmotic pressure of solution prepared by dissolving 25mg of K2SO4
in 2 litres of water at 25°C, assuming that it is completely dissociated.

Or

28. (i) (a) State Henry’s law for the solubility of a gas in a solvent.

(b) Why do scuba divers cope with high concentrations of dissolved gases while
breathing air under deep waters?

(ii) 0.6 mL of acetic acid (CH3COOH) having density 1.06gml–1, is dissolved in 1 litre of
water. The depression in freezing point observed for this strength of acid was 0.0205°C.
Calculate the van’t Holf factor for the acid. (Kf = 1.86k kgmol–1)

29. (i) Assign a reason for each of the following :

(a) PCl3 fumes in moist air.

(b) H2S is less acidic than H2Te.

(c) Although electron gain enthalpy of fluorine is less negative as compared to chlorine,
filuorine is a stronger oxidising agent than chlorine.

(ii) Write balanced chemical equations for the following reaction :

Chlorine is passed through a hot and concentrated solution of sodium hydroxide.

(iii) Draw the structure of H3PO3.
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516 XII – Chemistry

Or

(i) Assign a reason for each of the following :

(a) N2 is less reactive at room temperature.

(b) Fluorine exhibits only –1 oxidation state whereas other halogens exhibit + 1, + 3,
+ 5 and + 7 oxidation states.

(c) Bond angle in PH4
+ is higher than that of in PH3.

(ii) Write balanced chemical equations for the following reactions :

(a) P4 + NaOH + H2O → + ______ + ______.

(b) U(s) + ClF3 → + ______ + ______.

(iii) Draw the structure of peroxosulphuric acid.

30. (i) Write the steps and conditions involved in the following conversions :

(a) Propanone to Propene.

(b) Benzoic acid to Benzaldehyde.

(c) Ethanol to 2-Hydroxy butanol.

(ii) Give a one chemical test in each case to distinguish between the following pairs of
compounds :

(a) Ethanol and Propanal.

(b) Phenol and Benzoic acid.

Or

(i) Write the steps and conditions involved in the following conversions :

(a) Benzyl alcohol to phenylethanoic acid.

(b) 4-Methyl acetophenone to benzene –1, 4–dicarboxylic acid.

(c) Propanal to butanol.

(ii) Give a one chemical test in each case to distinguish between the following pairs of
compounds.

(a) Propanal and Propanone

(b) Phenol and Benzoic acid
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517 XII – Chemistry

SOLUTIONS OF MODEL TEST PAPER – 1

1. Total No. of atoms in body – centred cubic unit cell = 2 atoms.

2. It is because of neutralisation of charge of dispersed phase by electrolyte.

3. Because of high electronegativity and small atomic radii of N than that of P.

4. I.U.P.A.C. name – 4 – cyclohexyl 3–methyl butan – 2 – of.

5. CH3 C CHO + NaOH

CH3

CH3

CH3 C COONa + CH3

CH3

CH3

C CH OH2

CH3

CH3

6. Vitamin – C is soluble in water and is readily excreted in urine and so can not be stored in our
body.

7. Caprotactum.

8. Chloramphanicol is a broad – spectrum antibiotic.

9. (a) Phenol gives violet coloured solution with natural FeCl3 while acid does not give this test.

Or

Ethanoic acid with NaHCO3 liberate CO2 which turns lime water milky phenol does not
give.

(b) Lucas reagent (Anhy, ZnCl2 + conc. HCl) gives white turbidity with 2 – prepenol white
1 – propanol gives no turbidity.

10. (a) Carbylamine Reaction

RNH2 + CHCl3 + 3KOH → RNC + 3KCl + 3H2O

(b) Coupling Reaction

N N cl + H
(–) N

OH–

H

N N NH2

Or

(a) In R – NH2, The alkyl group (– R) is electron denor so increases electron density on
N – atom. While in Ar – NH2, Ar – (C6H5 –) is electron withdrawing group so decreases
electron density on N – atom of NH2 group.
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518 XII – Chemistry

(b) Oxygen is more electronegative than Nitrogen so in C2H5 – OH strong intermolecular H
– bond exist.

11. PCl5 structure is trigonal bipyramidal – The three equatorial P – Cl bonds are equivalent, while
two axial bonds are different and longer than equitorial bonds.

12. Let initial [A0] = 100, So [A] = 100 – 99. [A] – conc. of reactant left after time, given

[ ]0A2.303 2.303 100
t log , tgg% log

K A K 1
= =

99%
2.303

t log 100.......................(i)
K

=

let 90% [A0] = 100 [A] = 100 – 90 = 10

99%
2.303 100

t log .......................(ii)
K 10

=

Divide equation (ii) by (i) 99%

99%

t
2

t
=

13. (i)

C Cl

O

+

NH2

C

O

NH

(ii) N – Phenyl benzanamide.

14. PHBV : Polyhdroxy butyrate – co – β-hydroxy valerate use

(i) In orthopaedic devices and in controlled release of drugs.

15. During the electrolysis of ageous NaCl solution the products are NaOH, Cl2 and H2. In this case

besides Na+ and cl– ions there are H+ and –
O H  ions alongwith solvent molecule H2O. At the

cathode there is competition between the following reduction reaction, Na+
(aq)

 +e– → Na(s)

( )
0

2(g)aq
1

H e H E 0.00V.
2

+ −+ → =  This reaction E0 = – 2.71V is preferred but H+(aq)

is produced by the dissociation in of H2O so not reaction at cathode :

( )2 2(g)B
1

H O e H O H.
2

−−+ → +  ( ) ( )aq 2 g
1

At anode : Cl cl e .
2

− −→ +

E0 = 1.36V, 2H2O(e) → O2(g) + 4H+ 4e–, E0 = 1.23V.
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16.
[ ] [ ]

2
2 7 4 2

AlkaliA B

Cr O 2 O H 2CrO H O
−− −+ +�����⇀

����� �

[ ] [ ]

2
4 2 7 2

B A

2CrO 2 H Cr O H O
− + −+ +�����⇀

����� �

A – K2Cr2O7 B – K2 CrO4

17. Ethonol is dehydrated to alkene

2 4H SO
2 5 2 2 2C H OH CH CH H O→ = +

Mechanism – step I : Ethanol is protonated by H2SO4.

CH3 CH2 OH + H SO2 4 CH3 CH2 

H

O H + HSO4

Step II : Formation of caroscation by (slow step) loss of water molecule

CH3 CH2 O H CH3 CH + H O 2 2

+

H

+

Step III : Fast expulsion of H+.

CH3 CH + HSO 4
–

2 CH2 CH + H SO 2 2 4

+ +

18. If the large part of the molecule of a detergent is an anion it an anionic detergent. Example :

CH3(CH2)6 CH2OSO3
–

Use : Used effectively is acidic solution as they form water soluble hydrogen sulphate. Also used
in tooth paste.

19. (i) CdCl2

(ii) Packing efficiency in case of F.C.C. volume of the cube ( )= = =
33 3

a 8r 8 8r .  a –

edge length, r – radius of sphere. A – face centred cubic unit cell has 4 sphere per unit
cell.

Volume of sphere
Packing efficiency 100

Volume of cube
= ×

3

3

16
100 74%

3 8 8r

π= × =
×

Volume of free space = 100 – 74 = 26%.
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520 XII – Chemistry

20. Composition and functional difference RNA and DNA.

Sr. No. DNA RNA

1. Deoxy-ribose sugar Ribose sugar

2. Pyrimedine base is Thymine Pyrimedine base is uracil.

3. One type of DNA Three type of RNA (i) Messenger RNA (ii) Ribosomal
RNA (iii) Transfer RNA

4. Base pairing is A → T and C → G Base pairing is A → U and C → G.

5. Responsible for transmission of hereditary Responsible for synthesis of proteins in the cell.
characters. Single helix structure.

[Any : three]

21. Concentration (Molarity) = 0.1M

Specific conductivity K = 1.65 × 10–4ohm–1cm–1.

Molar conductivity (λm)
( )

K 1000

conic. molarity

×=

4 3
1 1 21.65 10 10

1.65ohm mol cm
0.1

−
− −× ×= =

λ°m for CH3COOH = 390.5 ohm–1 mol–1 cm2

1.65
0.004

390.5

λλ = = =
λ

c

a

m

m

Kohlrausch’s law of independent migration of ions :

The law state that limiting molar conductivity of an electrolyte can be determines by the sum of
individual contribution of the anion and cation of the electrolyte.

Or

(i) this is because zinc is more reactive than iron. This means that if a crack appears on
the surface of iron contend with zinc even that zinc will take part in the redox reaction.

(ii) In the cell zinc is oxidised while silver is reduced.

Zn → Zn2+ + 2e– – A + Anode

( ) ( ) ( ) ( )2 2s l s aq
Ag O H O 2e 2Ag 2 O H cathode−

−−+ + → +

E0cell = 1.56V

∆G0 = nFE0 = – 2 × 96500 × 1.56 = – 212300CV

= – 212300J
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22. (i) Conversion : Ethyl chloride to propanoic acid.

(a)
+

− → − − →2H OlHAgCN
3 2 3 2 3 2CH CH Cl CH CH CN CH CH COOH

(b) Aniline to chlorobenzene.

NH2

NaNO + Hcl2 

N Cl2

Hcl

Cu Cl2 2

Cl

(ii) CH3 C Br + KOH

CH3

CH3
Ethanol

Heat
CH3 C CH  + kBr + CH OH2 3

CH3

23. (i) Only Fe3+ ions obtained from cells solution are adsorbed.

(ii) A potential difference developed between the fixed layer and the diffused layer having
opposite charges is called zeta potentia e.g. AgI/Ag+I–.

(iii) The presence of equal and similar charges on colloidal particles is largely responsible
in providing stability to the colloidal solution because the repulsive forces between charged
particles having same charges prevent them from aggregating when they come closer
to one another.

24.
T1 T2

E

F
B

A DEnergy

F
ra

ct
io

n 
of

 m
ol

ec
ul

es
un

de
rg

on
e 

co
lli

si
on

(i) It is clear from the diagram that in the curve at (t + 10) the area showing the fraction
of molecules having energy equal to or greater than activation energy gets doubled
leading to doubling the rate of reaction.

25. Ore of aluminium is bauxite AlOx(OH)3–2x where 0 < x < 1. Extraction of aluminium – Pure Al2O3
is mixed with Na3AlF6 or CaF2. The fused matrix is electrolysed. Steel cathode and graphite
anode are used.

Cathode Al3+ (melt) + 3e– → Al(1)

Anode C(s) + O2– (melt) → CO(g) + 2e–

C(s) + 2O2– (melt) → CO2(g) + 4e–
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Molten Al O32

+ Na AlF63

graphitelining

Iron tank

Carbon rod

Molten Al

M+m

m

Electrolytic cell for the extraction of aluminium

26. (i) K2Cr2O7 from Na2CrO4

2Na2CrO4 + H2SO4 → Na2Cr2O7 + Na2SO4 + H2O

Na2Cr2O7 + 2KCl → K2Cr2O7 + 2NaCl

KMnO4 from K2MnO4

K2MnO4 + Cl2 → 2KMnO4 + 2KCl

(ii) La2 + (55) → La3 + (54) [La(57) 5011 652]

E.C. (552 5p6 650) (552 4d10 5p6)

La3+ aquires stable electronic configuration.

27. (i) EDTA

(ii) Ni (28) 3d8 4S2 4d0

Ni C O

Empty lobes show empty orbitals lobes containing two lobes containing two dots show
filled orbitals. In co there is one lone pair of electrons one and one vacant orbital ligand
coprovides lone pair of electron to vacant orbital of Ni and also accept a lone pair of
electron from Ni.

28. (i) Due to inert pair effect.

(ii) N – N single bond is weaker than P – P single bond due to higher repulsion between
lp  and lp.

(iii) Because the S – H bond is weaker than O – H bond.

(iv) As the size of the atoms increases down the group, the M – H bond becomes weaker.

(v) Because halogens have higher reduction potential value.

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



523 XII – Chemistry

Or

(i) (a) XeF2

Xe 5s2 5p6

Xe 5s2 5p5 5d1

Linear shape

Xe

F

F

:

.

.

(b) BrF3 Br [Ar] 4S24p5

Br

F

F

F

:

:

See saw shape

(ii) H2O molecules can not hydrolyse SF6 because s atom is sterically protected by six
fluorine atoms.

(iii) H – I has lower bond dissociation enthalpy than H – F, therefore it readily loses H+ in
solution.

(iv) O3 easily decomposes to give nascent O. e.g.

Pbs + 4O3 → PbSO4 + 4O2

29. CH CHO  +  CH CH CHO3 3 2

OH

CH CH CHCH CHO3 2 2

Nucleophile Electrophile

CH CHO  +  CH CHO3 3

OH

CH CHCH CHO3 2

Nucleophile Electrophile
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CH CH CHO  +  CH CHO3 2 3

HO

CH CH3

Nucleophile Electrophile

CHCHO

CH5

CH CH CHO  +  CH CH CHO3 2 3 2

HO

CH CH CHCH CHO3 2 3

Nucleophile Electrophile

CH3

(i)

CHO

2, 4, - Dinitro

Phenychydrazine

CH CH2 3

CH
CH CH2 3

NO2

NO2

NNH

CHO

Conc NaOH

Cannizzaro’s reaction

CH CH2 3

CH OH2

CH CH2 3

+

COONa
CH CH2 3

CHO

Oxidation
CH CH2 3

COOH
COOH

(ii) Tollen’s reagent is a mild oxidising agent.

30. Ans. :

(i) (a) Weak interaction (intermolecular H – bond) between C2H5OH and H2O.

(b) Because with increase in temperature kinetic energy of gases molecular increases.

(ii) By apply Henry’s law.

( )
( )2

2

N 5
N

H

P 0.987 bar
X 1.29 10

K 76.480 bar

−= = = ×

As 1 litre of water contains 55.5 mol of it. Therefore if n represent no. of moles of N2
in solution.

5mol

mol mol

n n
x (nitrogen) 1.29 10

n 55.5 55.5

−= = = ×
+
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(n in denominator is neglected as it is << 55.5)

Thus n = 1.29 × 10–5 × 55.5 mol = 7.16 × 10–4 mol.

4
7.16 10 mol 1000 mol

0.716 mol
1 mol

−× ×= =

Or

Ans.

(i) Abnormal Molar Mass : Such a molar mass that is either lower or higher than the normal
molar mass. Due to association of acetic acid colligative properties value decreases, or
No. of molecules (particles) decreases.

(ii)
( )

= =
Wg

Wt. of benzoic acid 2g. kJ 4.9K kg mol

( )lW
Wt. of benzene 25g.=

∆Tf = 1.62 K

2

2 1

W 1000
Tf kf

M W

×
∆ = ×

×

1 1

2
4.9 k kg mol 2g 1000g.kg

M Molar Mass
25g 1.62k

− −× ×= =
×

= 241.98 g mol–1

If x represents. The degree of association of the solute then. We would have (1 – x) mol
of benzoic acid left in unassocited of senzote acid at equilibrium.

Therefore total number of moles of particular at equilibrium is :

x x
1 x 1 .

2 2
− + = −

Thus total no. of moles of particles at equilibrium equal, van’t Hoff factor i.

But
Normal Molar Mass

i
Abnormal Molar Mass

=

1
122 g mol x

1 0.504
2241.98 g mol

−

−= ⇒ = −

x = 2 × 0.496 = 0.992

So degree of association of senzoic acid in 99.2%.
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CHEMISTRY (THEORY)

Time : 3 hours Maximum Marks : 70

fu/kZfjr le; % 3 ?k.Vs vf/kdre vad % 70

General Instructions :

1. All questions are compulsory.

2. Question nos. 1 to 8 are very short answer questions and carry 1 mark each.

3. Questions nos. 9 to 18 are short answer questions and carry 2 marks each.

4. Question nos. 19 to 27 are also short answer questions and carry 3 marks each.

5. Question nos. 28 to 30 are long answer questions and carry 5 marks each.

6. Use log tables if necessary, use of calculators is not allowed.

lkekU; funsZ'k %

1- lHkh iz'u vfuok;Z gSaA

2- Øe la[;k ls 1 ls 8 ds iz'u vfr y?kq mÙkjh; gSaA ;g ,d&,d vad ds gSaA

3- Øe la[;k 9 ls 18 ds iz'u nks&nks vadksa ds y?kq mÙkjh; iz'u gSaA

4- Øe la[;k 19 ls 27 ds iz'u Hkh rhu&rhu vadksa ds y?kq mÙkjh; iz'u gSaA

5- Øe la[;k 28 ls 30 ds iz'u ik¡p&ik¡p vadksa ds nh?kZ mÙkjh; iz'u gSaA

6. vko';drk gks rks ykWx Vscy iz;ksx fd;s tk ldrs gSaA dsyD;wysVjksa ds iz;ksx dh vuqefr ugha gSA

7. What is the coordination number of each type of ions in a rock-slat type crystal structure?

jkWd&lkYV izdkj dh fØLVyh lajpuk esa izR;sd izdkj ds vk;u dh leUo; la[;k D;k gksrh gS\

2. Define the term ‘order of reaction’ for chemical reactions.

jklk;fud vfHkfØ;kvksa ds fy;s ^vfHkfØ;k dh dksfV* dh ifjHkk"kk fyf[k;sA

3. What causes Brownian movement in a colloidal solution?

dksykbMh foy;uksa esa czkmuh xfr gksus dk D;k dkj.k gksrk gS\

4. In which one of the two structure, NO2
– and NO2

–, the bond angle has a higher value?

nks lajpukvksa NO2
+ vkSj NO2

– esa ls fdlesa vkcU/u dks.k vf/kd eku j[ksxk\

5. Write the IUPAC name of the following compound :

H C3 CH CH2 CH CH

CH3 OH

CH OH2

CH3
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fuEufyf[kr ;kSfxd dk IUPAC uke fyf[k, %

H C3 CH CH2 CH CH

CH3 OH

CH OH2

CH3

6. Arrange the following compounds in an increasing order of their acid strengths :

(CH3)2CHCOOH, CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH

fuEufyf[kr dks muds c<+rs gq, vEyh; lkeF;Z ds Øe esa O;ofLFkr dhft,%

(CH3)2CHCOOH, CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH

7. Write a chemical reaction in which the iodide ion replaces the diazonium group in a diazonium
salt.

,d jklk;fud vfHkfØ;k fyf[k, ftlesa ,d Mk;tksfu;e yo.k esa ls Mk;tksfu;e lewg vk;ksMkbM vk;u }kjk
foLFkkfir gksrk gksA

8. Name a substance that can be used as an antiseptic as well as a disinfectant.

,d ,sls inkFkZ dk uke nhft, ftldk mi;ksx izfrjks/kh rFkk jksxk.kquk'kh nksuksa :iksa esa gksrk gksA

9. Explain as to why haloarenes are much less reactive than haloalkanes towards nucleophilic
substitution reactions.

Or

Which compound in each of the following pairs will react faster in SN2 reaction with –OH? Why?

(i) CH3Br or CH3I

(ii) (CH3)3CCl or CH3Cl

le>kb;s fd U;wfDyvksfQfyd izfrLFkkiu vfHkfØ;kvksa ds izfr gSyks,jhusa gSyks,Ydsuksa dh vis{kk D;ksa vfr de
fØ;k'khy gksrh gSa\

vFkok

fuEufyf[kr izR;sd tksM+ksa esa ls dkSu lk ;kSfxd –OH ds lkFk SN2 vfHkfØ;k esa vf/kd rsth ls vfHkfØ;k djsxk
vkSj D;ksa\

(i) CH3Br vFkok CH3I

(ii) (CH3)3CCl vFkok CH3Cl

10. (a) State the IUPAC name of the following compound :

H C3 H

H H
Br

H
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528 XII – Chemistry

(b) Complete the following chemical equation :

peroxide
3 2 2CH CH CH CH HBr .......= + →

¼v½ fuEufyf[kr ;kSfxd dk IUPAC uke fyf[k, %

H C3 H

H H
Br

H

¼c½ fuEufyf[kr jklk;fud lehdj.k dks iwjk dhft, %

peroxide
3 2 2CH CH CH CH HBr .......= + →

11. State Henry’s law correlating the pressure of a gas and its solubility in a solvent and mention
two applications for the law.

bl xSl ds nkc vkSj mldh fdlh foyk;d esa foys;rk ds laca/k esa gsujh dk fu;e vkSj bl fu;e ds nks
vuqiz;ksx fyf[k,A

12. A first order decomposition reaction takes 40 minutes for 30% decomposition. Calculate its t½
value.

,d izFke dksfV dh vi?kVu vfHkfØ;k 30% vi?kVu ds fy;s 40 feuV dk le; ysrh gSA blds fy, t½ dk
ifjdyu dhft,A

13. What is meant by the ‘rate constant, k’ of a reaction? If the concentration be expressed in mol
L–1 units and time in seconds, what would be the units for k (i) for a zero order reaction and
(ii) for a first order reaction?

fdlh vfHkfØ;k ds ^nj fLFkjkad k* dk D;k rkRi;Z gksrk gS\ ;fn lkanzrk dh ek=kd mol L–1 vkSj le; dh
lsd.M gks rks (i) 'kwU; dksfV dh vfHkfØ;k] vkSj (ii) izFke dksfV dh vfHkfØ;k ds fy;s k dk eku fdu ek=kdksa esa
gksxk\

14. Define the following terms in relation to protein :

(i) Peptide linkage

(ii) Denaturation

izksVhu ds lanHkZ esa fuEufyf[kr dh ifjHkk"kk fyf[k;s %

(i) isIVkbM cU/krk

(ii) Mhuspjs'ku ¼foÑfrdj.k½A

15. List the reactions of glucose which cannot be explained by its open chain structure.

Xywdksl dh mu vfHkfØ;kvksa dks fyf[k;s ftUgsa bldh [kqyh J a[ky lajpuk ds vk/kkj ij le>k;k ugha tk
ldrkA
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529 XII – Chemistry

16. Assign a reason for each of the following statements :

(i) Ammonia is a stronger base than phosphine.

(ii) Sulphur in vapour state exhibits a paramagnetic behaviour.

fuEufyf[kr izØeksa esa ls izR;sd ds fy;s dkj.k fyf[k;s %

(i) QkLQhu dh vis{kk veksfu;k vf/kd izcy {kkj gSA

(ii) ok"i voLFkk esa lYQj vuqpqEcdh; O;ogkj izn£'kr djrk gSA

17. Draw the structure of the following molecules :

(i) SF4

(ii) XeF4

uhps fy[ks v.kqvksa dh lajpuk vkjsf[kr dhft, %

(i) SF4

(ii) XeF4

18. What are biodegradable and non-biodegradable detergents? Give one example of each class.

tSofuEuhdj.kh; viektZd vkSj vtSo fuEuhdj.kh; viektZd D;k gksrs gSa\ izR;sd izdkj dk ,d&,d mnkgj.k
nhft,A

19. What is semiconductor? Describe the two main types of semiconductors and explain mechanisms
for their conduction.

v/kZpkyd D;k gksrk gS\ nks izeq[k izdkj ds v/kZpkydksa dk o.kZu dhft, vkSj mudh pkyu fØ;kfof/k dks Li‘
dhft,A

20. Calculate the temperature at which a solution containing 54 g of glucose,

(C6H12O6), in 250 g of water will freeze.

(Kf for water = 1.86 K mol–1 kg)

ml rki dks ifjdfyr dhft, ftl ij 250 g ty esa 54 g Xywdksl] (C6H12O6) ?kksydj cuk foy;u te
tk;sxkA (Kf (ty) = 1.86 K mol–1 kg).

21. What are lyophilic and lyophobic sols? Give one example of each type. Which one of these two
types of sols is easily coagulated and why?

nzo&Lusgh vkSj nzo&fojks/kh lkWy (sol) D;k gksrs gSa\ izR;sd izdkj dk ,d&,d mnkgj.k nhft,A bu nksuksa izdkj
ds lkWyksa esa ls fdldk LdUnu vf/kd lqxerk ls gks ldrk gS vkSj D;ksa\

22. State briefly the principles which serve as basis for the following operations in metallurgy :

(i) Froth flotation process
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530 XII – Chemistry

(ii) Zone refining

(iii) Refining by liquation

/kkrq&Øe esa fuEufyf[kr izØeksa ds vk/kkjHkwr fl)kUrksa dks la{ksi esa fyf[k;s %

(i) >kx ¼Qsu½ Iyou izØe

(ii) tksu ¼eaMy½ ifj"dj.k

(iii) nzohdj.k }kjk ifj"dj.k

23. Write chemical equations for the following processes :

(i) Chlorine reacts with a hot concentrated solution of sodium hydroxide.

(ii) Orthophosphorous acid is heated.

(iii) PtF6 and xenon are mixed together.

Or

Complete the following chemical equations :

(i) Ca3P2(s) + H2O(l) → .........

(ii)
( ) ( )

( )

2
3

excess

Cu aq NH aq .......
+ + →

(iii) F2(g) + H2O(l)  → .........

bu izØeksa ds fy;s jklk;fud lehdj.k fyf[k;s %

(i) Dyksjhu lksfM;e gkbMªkWDlkbM ds lkanz rIr foy;u ls vfHkfØ;k djrh gSA

(ii) vkFkksZQkWLQksjl ,flM dks xeZ fd;k tkrk gSA

(iii) PtF6 vkSj thukWu dks ijLij feyk;k tkrk gSA

vFkok

fuEufyf[kr jklk;fud lehdj.kksa dks iwjk dhft, %

(i) Ca3P2(s) + H2O(l) → .........

(ii)
( ) ( )

( )

2
3Cu aq NH aq .......

+ + →
vkf/kD;

(iii) F2(g) + H2O(l) → .........

24. (a) What is a ligand? Give an example of a bidentate ligand.
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531 XII – Chemistry

(b) Explain as to how the two complexes of nickel, [Ni(CN)4]
2– and Ni(CO)4, have different

structures but do not differ in their magnetic behaviour. (Ni = 28).

¼v½ fyxUM (ligand) D;k gksrs gSa\ f}narh fyxUMksa dk ,d mnkgj.k nhft,A

¼c½ O;k[;k dhft, fd dSls fudy ds nks dkWEIysDl [Ni(CN)4]
2 vkSj Ni(CO)4 fHkUu&fHkUu lajpuk

j[krs gq, Hkh leku pqEcdh; O;ogkj izn£'kr djrs gSaA (Ni = 28).

25. Name the reagents which are used in the following conversions :

(i) A primary alcohol to an aldehyde.

(ii) Butan-2-one tobutan-2-ol.

(iii) Phenol to 2, 4, 6-tribromophenol.

fuEufyf[kr ifjorZuks esa iz;qä gksus okys vfHkdkjdksa ds uke fyf[k, %

(i) ,d izkbejh ,sYdksgkWy dk ,d ,sfYMgkbM esa]

(ii) C;wVu-2-vkWu dk C;wVu-2-vkWy esa]

(iii) QhukWt dk 2, 4, 6-VªkbczkseksQhukWy esaA

26. Account for the following observations :

(i) pKb for aniline is more than that for methylamine.

(ii) methylamine solution in water reacts with ferric chloride solution to give a precipitate of
ferric hydroxide.

(iii) Aniline does not undergo Friedel-Crafts reaction.

fuEufyf[kr voyksduksa ds dkj.k fyf[k;s %

(i) ,sfuyhu ds fy;s pKb dk eku esfFky,sehu ds eku ls vf/kd gksrk gSA

(ii) ty esa esfFky,sehu dk ?kksy Qsfjd DyksjkbM ds ?kksy ls vfHkfØ;k dj Qsfjd gkbMªksDlkbM dk
vo{ksi nsrk gSA

(iii) ,sfuyhu ÝhMsy&Øk¶V~l vfHkfØ;k ugha djrh gSA

27. Write the names and structures of the monomers of the following polymers :

(i) Buna-S

(ii) Neoprene

(iii) Nylon-6

fuEufyf[kr cgqydksa ds ,dydksa ds uke vkSj mudh lajpuk,a fyf[k, %

(i) cwuk-S
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532 XII – Chemistry

(ii) fuvksizhu

(iii) uk;yku-6

28. Conductivity of 0.00241M acetic acid solution is 7.896 × 10–5 S cm–1. Calculate its molar

conductivity in this solution. If 0
mΛ  for acetic acid be 390.5 S cm2 mol–1, what would be its

dissociation constant?

Or

A steady current of 1.5 ampere was passed through them until 1.45 g of silver were deposited
at the cathode of cell B. How long did the current flow? What mass of copper and what mass of
zinc were deposited in the concerned cells? (Atomic masses of Ag = 108, Zn = 65.4, Cu = 63.5).

0.0024 ,slhfVd vEy ?kksy dh pkydrk 7.896 × 10–5 S cm–1 gSA bl ?kksy esa vEy dh eksyj pkydrk dk

ifjdyu dhft,A ;fn ,slhfVd vEy ds fy;s 0
mΛ  390.5 S cm2 mol–1 gks rks bldk fo;kstu fLFkkjad D;k

gksxk\

vFkok

rhu fo|qr~&vi?kVuh lsy A, B, vkSj C ftuesa Øe'k% ̄ td lRQsV] flYoj ukbVªsV vkSj dkWij lYQsV ds foy;u

j[ks x;s gSa] Js.khc) tksM+s gq, gSaA muesa ls 1.5 ,sfEi;j dh vifjorhZ fo|qr~/kkjk rc rd izokfgr dh tkrh gS rc

rd flYoj dh 1.45 g ek=kk lsy B ds dSFkksM ij ugha te tkrhA dkWij vkSj ¯td ds fdrus&fdrus nzO;eku

lEc) lsyksa esa fu{ksfir gq, gksaxs\ ¼ijek.kq nzO;eku] Ag = 108, Zn = 65.4, Cu = 63.5½

29. Assign reasons for the following :

(i) The enthalpies of atomisation of transition elements are high.

(ii) The transition metals and many of their compounds act as good catalyst.

(iii) From element to element the actinoid contraction is greater than the lanthanoid contraction.

(iv) The E0 value for the Mn3+/Mn2+ couple is much more positive than that for Cr3+/Cr2+.

(v) Scandium (Z = 21) does not exhibit variable oxidation states and yet it is regarded as
a transition element.

Or

(a) What may be the possible oxidation states of the transition metals with the following d
electronic configurations in the ground state of their atoms :

3d34s2, 3d54s2 and 3d64s2. Indicate relative stability of oxidation states in each case.

(b) Write steps involved in the preparation of (i) Na2CrO4 from chromite ore and (ii) K2MnO4
from pyrolusite ore.
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533 XII – Chemistry

fuEufyf[krksa ds dkj.k fyf[k, %

(i) laØe.k rRoksa dh ijek.kohdj.k dh ,UFkSfYi;ka mPp gksrh gSaA

(ii) laØe.k /kkrq,a vkSj muds cgqr ls ;kSfxd vPNs mRizsjd gksrs gSaA

(iii) fdlh rRo ls nwljs vxys rRo ,d ,sFDVukW;M ladqpu vis{kkÑr ysUFkSukW;M ladqpu ls vf/kd
gksrk gSA

(iv) Mn3+/Mn2+ ds fy;s E0 dk eku Cr3+/Cr2+ ds E0 eku dh vis{kk vf/kd /kukRed gksrk gSA

(v) LdSfUM;e (Z = 21) ifjorhZ mip;u voLFkk,a ugha izn£'kr djrk gS fQj Hkh bls laØe.k rÙo
ekuk tkrk gSA

vFkok

¼v½ muds ijek.kqvksa dh ewy voLFkk esa d bysDVªkWfud foU;klksa okys laØe.k /kkrqvksa dh laHkkfor mip;u
voLFkk,a D;k gks ldrh gSa %

3d34s2, 3d54s2 vkSj 3d64s2

izR;sd rÙo ds fy, mip;u voLFkkvksa dh lkis{k fLFkjrk Hkh fyf[k,A

¼c½ (i) ØksekbV v;Ld ls Na2CrO4 vkSj (ii) ik;jksY;qlkbV v;Ld ls K2MnO4 ds cukus ds fofHkUu
pj.k fyf[k,A

30. (a) Complete the following reaction statements by giving the missing starting material, reagent
or product as required :

(i) 2............
O

Zn – H O

2

2
O

(ii)
............

CH2 CHO

(iii)

CH CH2 3

............
KMnO

KOH, heat

4

(b) Describe the following reactions :

(i) Cannizaro reaction

(ii) Cross aldol condensation

Or
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(a) How would you account for the following :

(i) Aldehydes are more reactive than ketones towards nucleophiles.

(ii) The boiling points of aldehydes and ketones are lower than of the corresponding
acids.

(iii) The aldehydes and ketones undergo a number of addition reactions.

(b) Give chemical tests of distinguish between :

(i) Acetaldehyde and benzaldehyde

(ii) Propane and propanol

¼v½ izkjfEHkd inkFkZ] vfHkdkjd vFkok mRikn] tks uhps u fn;s x, gksa] mudks fy[krs gq, fuEufyf[kr
vfHkfØ;k fooj.kksa dks iw.kZ dhft, %

(i) 2............
O

Zn – H O

2

2
O

(ii)
............

CH2 CHO

(iii)

CH CH2 3

............
KMnO

KOH,

4

 Å"ek

¼c½ fuEufyf[kr vfHkfØ;kvksa dk o.kZu dhft, %

(i) dSfutSjks vfHkfØ;k

(ii) ØkWl ,YMksy la?kuu

vFkok

¼v½ fuEufyf[krksa ds dkj.k fyf[k;s %

(i) U;wfDyvksQkbyksa ds izfr dhVksuksa dh vis{kk ,sfYMgkbMsa vf/d lfØ; gksrs gSaA

(ii) ,sfYMgkbMksa vkSj dhVksuksa ds DoFkukad rRlaca/kh vEyksa dh vis{kk de gksrs gSaA

(iii) ,sfYMgkbMsa vkSj dhVksusa cgqr lh ;ksxkRed vfHkfØ;k,a nsrh gSaA

¼c½ fuEufyf[krksa esa Hksn fn[kkus ds fy;s jklk;fud ijh{k.kksa dks fyf[k, %

(i) ,sflV,sfYMgkbM vkSj csUtSfYMgkbM esa

(ii) izksisukWu vkSj izksisukWy esaA
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CHAPTER 1

REPRODUCTION IN ORGANISMS

POINTS TO REMEMBER

Binary Fission : Division of parental body into two equal halves.

Clone : Individuals that are genetically and morphologically similar to their parents and among each
other.

Diploid :  Organism with 2n number chromosomes.

Dioecious :  Unisexual condition of whole plant.

Embryogenesis :  Process of development of embryo from zygote.

Gamete Transfer :  Male and female gametes are brought together to facilitate fusion.

Haploid :  Organisms with (n) number of chromosomes.

Heterogametes :  Gametes produced are of two morphologically distinct types.

Hermaphrodite :  Organisms possessing both male and female reproductive organs.

Isogametes (Homogametes) :  Female and male gametes are similar in appearance.

Juvenile Phase :  It is the period of growth before maturity when sex organs are not functional.

Life span :  The period from birth to natural death of an organism.

Monoecious :  The plant that bear both male and female sex organs.

Micytes :  Specialized cells of diploid organisms which undergo meiosis.

Menstrual Cycle :  Sexual or reproductive cycle in sexually mature primate mammals.

Oviparous :  When female lays fertilised or unfertilised eggs and the development of embryo takes place
outside the body of female.

Oestrous Cycle :  Sexual or reproductive cycle in sexual mature non-primate mammals.

Pericarp :  Protective covering of fruit. May be divided into epicarp, mesocarp and endocarp or wall of fruit.

Parthenogenesis :  Development of unfertilised ovum into fully formed organism.

Pistillate : Unisexual flowers with female sex organs only (pistil).

Pollination :  Transfer of pollen grains from anther to stigma.

Staminate :  Unisexual flowers with make sex organs only (stamens).

Syngamy :  Fusion of male and female gamete.
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536 XII – Biology

Senescence :  Period between sexual maturity and death of the organism. Deterioration occurs in
structure and functions of the organism.

QUESTIONS

VSA (1 MARK)

1. Mention the term used for the offsprings that are exactly identical to one another as well as to
their parents.

2. Name the asexual reproductive structure in Penicillium and Chlamydomonas.

3. Name the aquatic plant which is called ‘terror of Bengal’.

4. Give one example of vegetative propagation by leaves.

5. Name a unicellular fungi and a multicellular invertebrate which reproduces asexually by budding.

6. Mention the medium for transport of gametes in algae, bryophyte and pteridophyte.

7. Name the phenomenon by which drone honeybees are produced.

8. What are gemmules?

*9. Why is there no gametic variability in the individual produced by asexual reproduction.

10. Give the scientific term used for unisexual and bisexual conditions.

11. Name the plant in which flowering occurs (1) only once in life time (2) in 12 years.

SA – II (2 MARKS)

12. Name the types of proteins, which are responsible for the transaction between three phases of
life span.

13. Mention the concomitant change in the body of an organism during the last phase of life span.

14. What is the sign of end of the juvenile phase/vegetative phase in higher plants?

15. Why do internodal segments of sugar cane fail to propagate vegetatively even when they are
in contact with damp soil.

16. In the whiptail lizard only females are born generation after generation. There is no male. How
is this possible?

17. Define the term monoecious. Give two examples of monoecious plants.

18. Define the term Dioecious. Give two examples of dioecious plants.

19. Differentiate between gametogenesis and embryogenesis.

20. Distinguish between homogamete (isogamete) and heterogamete. Give one example of each.

21. The male frog releases large number of sperms in water during copulation. Why it is so? Explain.
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22. Define external fertilisation. Mention its disadvantage.

23. What are hermaphrodite animals? Give two examples.

*24. Why are the chances of survival of offspring is greater in viviparous animals as compared to off
offspring of oviparous animal?

25. What are vegetative propagules? Give examples.

SA – I (3 MARKS)

26. What are seasonal breeders and continuous breeders? Give one example of each.

27. Define the term syngamy. Write the product of this event. Where does this event occur in
Amphibians and Reptiles.

28. Mention the type of fertilisation in case of fishes and birds respectively. Write differences between
them. Are male gametes of mammals motile or non-motile?

*29. Mention the site of zygote formation in the ovule of flowering plants. What happens to sepals,
petals and stamens after fertilisation? State the fate of zygote, ovule and ovary in these plants.

30. Write the four characteristic features of asexual reproduction. Out of two modes of reproduction,
which one is better and why?

31. Define the term ‘life span’. Mention three main phases of life span. Name an immortal organism.

*32. Name the blank space a, b, c and d given in the following table.

Organism Organ Gamete

a Testis Spermatozoa

Human female b Ovum

Plant (Angiosperm) c Pollen grain

Plant (Pteridophytes) antheridium d

33. Write the name of vegetative propagules found in the following angiosperms :

(i) ...................... of water hyacinth.

(ii) ...................... of Bryophyllum

(iii) ...................... of Agave

(iv) ...................... of Ginger

34. Given below are the pairs of organism and asexual reproductive structures. Which one among
these is not a matching pair and why?
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Organisms Asexual Reproductive Structures

(a) Chalymydomonas Zoospores

(b) Penicellium Conidia

(c) Sponge Spicules

(d) Hydra Buds

LA (5 MARKS)

35. Write any three differences between asexual and sexual reproduction. Why is vegetative
propagation also considered as a type of asexual reproduction?

36. Describe the main events taking place in sexual reproduction.

ANSWERS
VSA (1 MARK)

1. Clone

2. Penicillium – Conidia, Chlamydomonas – Zoospore

3. Water hyacinth

4. Bryophyllum

5. Unicellular – Yeast, Multicellular invertebrate – Hydra

6. Water

7. Parthenogenesis

8. Asexual reproductive structure of sponge.

9. Asexual reproduction involves only mitotic cell division.

10. Bisexual condition – Homothallic and monoecious

Unisexual condition – Heterothallic and dioecious

11. (1) Bamboo

(2) Strobilanthus kanthiana (Neela Kuranji)

SA – II (2 MARKS)

12. Hormones

13. Slowing of metabolism.

14. Plant start flowering

15. Only nodes can produce/differentiate into roots/establish new plant.
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16. Through Parthenogenesis.

17. A condition when male and female reproductive structure are found in the same plant e.g.
Cucurbits and coconut.

18. A condition either male or female reproductive structures are found in a plant e.g.. Date palm
and papaya

Gametogenesis Embryogenesis

1. Process of formation of gametes. Development of embryo from zygote.

2. It produces haploid gametes. It produces an organism.

3. Gametes are formed by meiosis. Zygote undergoes mitosis and then cells differentiate.

20. Homogamete – gametes are similar in appearance and can not be categorized into male and
female.

Heterogamete – Gametes are morphologically distinct male and female. Male gamete is called
antherozoid or spore and female gamete is called egg or ovum.

21. Frog releases a large number of sperms into surrounding medium (water) in order to enhance
the chance of syngamy.

22. Fusion of egg with sperm takes place out side the body of female – in external medium like
water e.g., Amphibia, fishes and algae.

Disadvantage : The offsprings are extremely vulnerable to predators, threaten their survival.

23. An animals having both male and female reproductive organs. The same animal produces
sperms as well as ova. e.g., Earthworm, sponge and leech.

24. In viviparous animals (majority of mammals), zygote develops into young one inside the body
of female. After certain growth young one is developed.

Parental care helps them grow.

It protects them from predators.

In viviparous chances of fusion of male and female gamete is more than oviparous animals.

25. Unit of vegetative propagation.

Special structures, capable of producing new offsprings.

Runner, rhizome, sucker, tuber, offset and bulb.

SA – I (3 MARKS)

26. Mammals which give birth only during favourable season are seasonal breeders e.g., Dog.

Mammals which give birth throughout the year irrespective of season are continuous breeders
e.g., Human.
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27. Fusion of male an female gamete.

Formation of zygote

(1) Amphibians – Water (outside the female body)

(2) Reptiles – Inside the female body.

28.  Fish – External fertilisation Birds – Internal fertilisation

Occurs outside the body of female. Occurs inside the female body.

Male and female release sperm and Spermatozoa are deposited in the body of female.
ova respectively in water.

Male gametes are motile. They get fused in reproductive tract of female.

29. Embryo sac

Sepals, petals and stamens dry and fall off. Zygote develops into embryo, ovule into seed and
ovary into fruit.

30. Single parent No gamete formation

Only mitotic cell division involved Daughter individuals are clones.

Sexual mode of reproduction is better.

Provides more chances of variation resulting evolution.

Have more adaptive value therefore better chances of survival.

Less chances of mutational expression.

31. Period from birth to natural death of an organism.

Juvenile phase → Reproductive phase → Senescence phase

Amoeba

LA (5 MARKS)

32. a = human male b = ovary c = anther d = antherozoid.

33. (i) offset (ii) Leaf

(iii) Bulbil (iv) Rhizome

34. c – Because Asexual reproductive structure in sponge is gemmule.

35. Sexual Reproduction Asexual Reproduction

Both male and female sex organs are involved Sex organs are not needed.

Gametes are formed and fusion takes place. No need of gamete formation

Offsprings are not always genetically identical Always genetically identical.

Meiotic division takes place. Mitotic division takes place.
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Vegetative propagation involves only mitosis, gametes are not required, offsprings are produced
by single parent (root, stem or leaf), offsprings are always genetically identical and sex organs
are not involved in the process of vegetative propagation.

36. Prefertilisation – gametogenesis and gamete transfer.

Fertilisation – External or internal fertilisation leading to zygote formation/Parthenogenesis.

Postfertilisation – Zygote development, embryogenesis and germination/hatching/parturition.
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CHAPTER 2

SEXUAL REPRODUCTION IN
FLOWERING PLANTS

POINTS TO REMEMBER

Autogamy :  When pollen grains of a flower are transferred from anther to stigma of the same flower.

Coleorhiza :  A protective sheath of radicle in monocot seed.

Coleoptile :  A protective sheath of plumule in monocot seed.

Endothecium :  A fibrous layer in the anther. It is layer next to epidermis.

Epicotyl :  The portion of embryonic axis between the plumule and cotyledon.

Geitonogamy :  Self pollination between flowers of the same plant.

Hypocotyl :  The region of the embryonic axis between the radicle and the point of attachment of the
cotyledons.

Micropyle :  A small pore in the ovule through which the pollen tube enters.

Nucellus :  Multicellular tissue in the centre of ovule where embryo sac is present.

Scutellum :  Partially developed single cotyledon of monocot seed.

Tapetum :  Nutritive layer of cells around pollen sac.

Viability of Seed : Ability of seed to retain the power of germination.

QUESTIONS

VSA (1 MARK)

1. Name the part of an angiosperm flower in which development of male and female gametophyte
takes place.

2. Name the protective substance present on the pollen envelop to tide over adverse condition.

3. Mention the technical term for fruits which are formed without fertilisation.

*4. If the diploid number of chromosomes in an angiospermic plant is 18. What number would you
expect in the endosperm?

5. Name the aquatic plant in which pollination and fertilisation takes place on the surface of water.

6. Mention the function of endosperm.
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7. How many cells are present in a completely developed female gametophyte of an angiosperm?

8. How many cells are present at the chalazal end of embryo sac? What name is given to them?

9. At what stage of development the pollen grains are liberated.

10. Write the technical term for ovule.

11. Name a plant (weed) whose seed came to India as contaminant with imported wheat.

12. Name two plants in which endosperm is completely consumed during embryonic development.

13. Name who plants where the seeds store food in endosperm.

14. What is perisperm?

15. Define apomixes.

16. Define polyembryony.

SA – II (2 MARKS)

17. Why are some fruits called as false fruit? In an apple which part of the flower develop into fleshy
pulp. Give another example of false fruit.

18. What are parthenocarpic fruits? Name one natural parthenocarpic fruit. Write a special
characteristic features of parthenocarpic fruit.

19. Write four characteristic features of insect pollinated flower.

20. Differentiate between geitonogamy and xenogamy.

*21. What is meant by emasculation? When and why does a plant breeder employ this technique?

22. Compare chasmogamous flower with cleistogamous flowers.

23. Enlist four characteristics of a wind pollinated flower.

24. Draw a diagram of mature dicot, embryo and label the following parts – suspensor, radicle,
cotyledon and plumule.

25. Distinguish between albuminous seed and non-albuminous seed. Give their examples also.

26. Why is the process of fertilisation in the flowering plants referred as double fertilisation?

27. What is meant by triple fusion? Where does it take place?

28. The number of chromosomes in the pollen grains of an angiospermic plant is 12. Write the
number of chromosomes in the following :

(1) Embryo (2) Integument

(3) Endosperm (4) Antipodal cell

*29. Given below is an incomplete flow chart showing formation of gametes in an angiosperm plant.
Observe the given flow chart carefully and fill in the blank A, B, C and D.
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Carpel Stamen

A Anther with-pollensacName of structure 

Flower

4, microsporangia Nucellus Name of nutritive tissueC

Micro spore mother cell (2N)

D Name of Haploid cell

BName of diploid cell

Megaspore

30. Even though each pollen grain has two male gametes. Why are least two pollen grains and not
one pollen grain required to fertilize two ovules present in a particular carpel.

SA – I (3 MARKS)

*31. What will be the fate of the following structures in the angiospermic plant : Ovary wall, zygote,
ovule, outer integument, inner integument and primary endosperm nucleus.

32. Draw a diagram of a mature embryo sac and label the following parts : Egg cell, synergid, filiform
apparatus.

33. Draw a diagram of longitudinal section of typical anatropous ovule and label the following parts:

(1) Embryo sac

(2) Micropyle

(3) Nucellus

(4) Funicle

34. Define pollination. How does the mechanism of pollination occur in the following plants?

(1) Vallisneria and

(2) Yucca

35. Differentiate between microsporogenesis and megasporogenesis. What type of cell division
occurs during these events? Name the structure formed at the end of these two events.

36. Mention the three devices developed by a flowering plant to discourage self pollination.

37. Explain the mechanism followed by a plant breeder during emasculation and bagging.

38. Draw a diagram of the enlarged view of microsporangium showing different wall layers. Name
the innermost layer and write its function.

39. Describe the structure of a pollen grain.

40. Differentiate between male gametophyte and female gametophyte.
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LA (5 MARKS)

41. Draw a longitudinal section of a pistil showing growth of pollen tube. Explain the events on
embryo sac during the process of fertilisation. Which resulting stage gives rise to the embryo
and endosperm respectively?

42. Briefly explain the formation of an embryo sac of an angiosperm.

43. Describe briefly the three different kinds of pollination on the basis of source of pollen grains.
Name biotic and abiotic agents of pollination.

44. “Incompatibility is a natural barrier in the fusion of gametes”. Justify the statement.

ANSWERS

VSA (1 MARK)

1. Male gametophyte in stamen. Female gametophyte in ovule.

2. Sporopollenin

3. Parthenocarpic

4. 27 Chromosome.

5. Vallisnaria

6. Stores food

7. 7 Cells

8. 3 (three) Antipodal cells

9. Two celled stage – Vegetative cell and a generative cell.

10. Megasporangium

11. Parthenium (Carrot grass)

12. Pea and Ground nut

13. Rice and Maize.

14. In some seeds like black pepper and beet remnants of nucellus are also persistent. This residual
persistant nucellus is the perisperm.

15. Special mechanism to produce seed without fertilisation.

16. Occurrence of more than one embryo in a seed.

SA – II (2 MARKS)

17. Fruits developed from any floral parts other than ovary.

Thalamus

Strawberry/Cashew
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18. Fruits develop without fertilisation.

Banana

Seedless

19. Flowers are large.

Colourful petals of flower.

Presence of fragrance.

Rich in nector

20. Geitonogamy Xenogamy

Transfer of pollen grains from the anther to Transfer of pollens from the anther to stigma of
stigma of another flower of the same plant. different plant.

Does not provide opportunity for gametic Provides opportunity for gametic recombination.
recombination.

21. Removal of anthers from a bisexual flower before anther dehisces. It is done with the help of
forceps.

A  plant breeder perform this technique in order to cross different species for the combining of
desirable characters for the production of superior traits

During emasculation desired pollen grains are used for pollination and stigma is protected by
bagging from contamination by undesired pollen grains.

22. Refer page no. 28 NCERT book.

23. Pollen grains are light and non-sticky.

Well exposed stamens.

Stigma is feathery.

Pollen grains are produced in large number.

Unisexual male flower above the unisexual female flower.

24. Refer figure 2.13 (b) on page no. 34 NCERT book.

25. Albuminous seed Non-albuminous seed

The seed which retain endosperm as it is The seed which have no residual endosperm.

Not completely used up during embryo It is completely used up during embryo
Development. Development.

e.g., Wheat and maize e.g., Pea and ground nut.

26. One of the male gamete of pollen tube fuses with the egg cell and form zygote. The other male
gamete fuses with polar nuclei (2N) and develop into endosperm.
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27. Fusion of one male gamete with two polar nuclei forming triploid primary endosperm nucleus.

Takes place in central cell of embryo sac of an ovule.

28. (1) Embryo – 24 (diploid)

(2) Integument – 24 (diploid)

(3) Endosperm – 36 (triploid)

(4) Antipodal cell – 12 (haploid)

29. A = Ovule/megasporangium

B = Megaspore mother cells

C = Tapetum

D = Pollen grain

30. (i) Only one pollen tube enters an ovule/two pollen tubes would be required for two ovules.

(ii) Even if a pollen grain produces more than one pollen tube only one of them carries male
gamete/of the two male gametes per pollen tube, one is used in syngamy and other is
in triple fusion.

SA – 1 (3 MARKS)

31. Ovary wall – Pericarp Zygote – Embryo

Ovule – Seed Outer integument – Testa

Inner integument – Tegmen Primary endosperm nucleus – Endosperm

32. Refer fig. 2.8 (c) page no. 26 NCERT book.

33. Refer figure 2.7 (d) page no. 25 NCERT book.

34. Transfer of pollen grains from anther to stigma.

Vallisneria – Refer page no. 29 NCERT book

Yucca – Refer page no. 30.

35. Microsporogenesis – Process of formation of microspore from a pollen mother cell.

Megasporogenesis – Process of formation of megaspore from megaspore mother cell.

Meiotic cell division in both.

Microsporogenesis results in the formation of megaspore.

36. Refer page no. 31 NCERT book.

37. Refer page no. 33 (Artificial hybridization) NCERT book.
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38. Refer figure 2.3 (b) page no. 22 NCERT book.

Innermost layer – Tapetum

It nourishes the developing pollen grains.

39. Refer figure 2.5 page 23 of NCERT text book.

40. Male Gametophyte Female Fametophyte

Derived from pollen grain Derived from megaspore

Does not remain embedded inside the Remain permanently embedded inside the
Microsporangium. megasporangium.

It is only 3 celled structure. It is 7 celled structure.

LA (5 MARKS)

41. Refer figure 2.12 (c) page no. 32 NCERT book. Fusion of another male gamete with polar
nucleus Zygote and primary endosperm cell.

42. Refer page no. 27 NCERT book.

43. Refer page no. 27 and 28 (kinds of pollination, agents of pollination) NCERT book.

44. Incompatibility is considered as the most widespread and effective device to prevent inbreeding
and prevent out breeding. It acts as a natural barrier by the interaction of chemical substances
produced by the male gametophyte and tissue of style. Normally the function of pollens belonging
to right mating type germinate on stigma, develop pollen tube and bring about fertilisation. The
pollen grains belonging to other mating type are discarded.
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CHAPTER 3

HUMAN REPRODUCTION

POINTS TO REMEMBER

Acrosome :  A small cap like extension in the head of spermatozoa which is filled with enzymes that
help in fertilisation.

Blastula :  A stage of embryogenesis comes after morula and has a hollow fluid filled space called
blastocoel.

Embryogeny :  The development of an organism during embryonic stage.

Endometrium :  Inner most glandular lining of uterus.

Ejaculation :  Expulsion of semen by male.

Foetus :  An advanced stage of embryo within the uterus.

Gastrulation :  Movement of cells during the development of an embryo at the end of cleavage to form
three germ layers.

Gonad :  A gamete producing gland – either testis in male or an ovary in female.

Graffian follicle :  A fluid filled vacuole containing egg, present in an ovary of mammals.

Gestation Period :  A period between fertilisation of ovum and the birth of a baby.

Hymen :  A thin membrane partially covering the vaginal aperture.

Implantation :  Fixing of embryo/fertilized egg in uterus.

Insemination :  Discharge of semen into the vagina of the female.

Menarche : The beginning of first menstruation in female on attaining puberty.

Menopause :  Permanent cessation of menstrual cycle in female. It occurs between the age 45 to 50
years in human female.

Oogenesis :  Formation and development of ova in ovary.

Ovulation :  Process of release of mature ovum from the ovary.

Parturition :  Process of expulsion of foetus from the uterus.

Placenta :  Temporary connection between the foetus and uterine wall of the mother.

Puberty :  A stage at which immature reproductive system of boy or girl becomes mature.

Scrotum :  A muscular pouch which houses two testes.
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Spermatocyte :  Diploid cell derived from spermatogonia during meiosis in male.

Spermatogenesis :  Formation and development of sperm in testis of male.

Spermiation :  Process by which sperms are released from the seminiferous tubules.

Spermiogenesis :  Process of transformation of non-motile spermatid into motile sperm.

Trophoblast :  Outer layer of cells of blastula which absorb the nutrient secreted by uterus membrane.

Zona Pellucida :  Non-cellular layer clearly seen around mammalian egg.

QUESTIONS

VSA (1 MARK)

1. Name the sperm producing structures of the testis.

2. Name the innermost glandular epithelium of the uterus.

3. Name the sensitive structure of female reproductive organ/system which is homologous to penis
of male.

4. What is semen?

5. Which type of cell division occurs during formation of secondary spermatocyte from primary
spermatocyte?

6. Give the term for the periodic vaginal bleeding.

7. In which part of the sperm mitochondria are found?

8. Name the hormone that control ovulation.

9. What is the main cause of menstruation in human female?

10. Which two hormones control the parturition?

11. Which two hormones control implantation?

*12. What harm is caused if the testis in human male fail to descend into scrotal sac?

13. How many spermatozoa produced from a secondary spermatocyte?

14. The spermatogonial cell has 46 chromosomes. Give the number of chromosomes in–

(1) Primary spermatocyte and

(2) Spermatid

15. How many ova are formed from one primary oocyte?

16. What scientific name is given to cessation of menstrual cycle in human female?

17. In the fertile human female approximately on which day of menstrual cycle does ovulation take
place?
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18. Name the stage of implantation of the human embryo.

19. Define cleavage.

20. What is colostrum?

21. Name the pregnancy hormone.

22. What is meant by spermiation?

23. What is the special structural features of the epithetical cells that lines the fallopian tube?

24. Which structure forms the corpus luteum and name the harmone secreted by it?

*25. Why all copulation does not lead to fertilisation and pregnancy?

26. Name the structure which is made of foetal tissue as well as maternal tissue.

SA – II (2 MARKS)

27. Which structure forms corpus luteum? What is its function?

28. Explain the significance of the condition in human in which the testes remain suspended in
scrotum outside the abdominal cavity.

29. What is ovulation? Name the structure formed from the graffian follicle after ovulation.

30. Name the different parts starting after seminiferous tubule of accessory duct system in proper
sequence in human male reproductive system. Mention their role.

*31. Explain, why the first half of the menstrual cycle is called follicular phase as well as proliferative
phase?

*32. Explain, why the second phase of the menstrual cycle is called luteal phase as well as secretary
phase?

33. Differentiate between menarche and menopause.

34. Why is there no menstrual cycle during pregnancy?

35. What is parturition? Name the hormone which is involved in induction of parturition.

36. What are the major components of seminal plasma? Name the accessory glands associated
with seminal plasma.

37. What is meant by implantation? What does it represent?

38. Differentiate between spermatogenesis and spermeiogenesis.

*39. A woman should not be blamed for giving birth to daughter. Explain.

*40. Given below is a sequence of steps of spermatogenesis. Fill in the blanks (A, B, C and D).
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D

Name of the type of Division
A meosis I

46 46

No. of chromosomes No. of chromosomes
B

meosis II Name of structure

Spermatogonium Primary Spermatocyte

Secondary
C Spermatozo

spermatocyte

→ →

→ →
23

a

41. Name the act expelling the full term young one from the mothers uterus at the end of gestation
period. Write the missing steps of this neuro-endocrine mechanism.

(i) Signals origenates from fully developed faotus and placenta.

(ii) __________________________

(iii) __________________________

(iv) Oxytocin causes strong uterine contraction.

(v) Uterine contraction stimulates further secretion of oxytocin.

(vi) __________________________

42. Given below is an incomplete flow chart showing influence of hormones on gametogenesis in
male. Observe the flow chart carefully and fill in the blanks A, B, C and D.

I CSH
Leydig’s cells

Pituitary

FSH
C

A

B

Factor

D

Stimulates

Name the cell

Name the process

Name the hormone

Name the process

43. List the changes that occur in morula till it is embedded in the uterine wall.

*44. Both gametogenesis and fertilisation are essential to maintain chromosome number constant.
Why?

45. The secretion from the mother’s mammary gland just after parturition is very important to infant.
Name it. Give its significance for infant growth.

46. Why breast feeding during initial period of infant growth is recommended by doctors?

*47. What is meant by L.H. Surge? Write the role of LH.

48. Explain significance of the condition in which the testes remain suspended in scrotum outside
abdomen.

SA – I (3 MARKS)

49. Differentiate between spermatogenesis and oogenesis.
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50. Describe in brief the structure of the human female external genitalia.

*51. “Presence and absence of hymen is not an indicator of virginity”, justify the statement.

52. Draw a labeled diagram (sectional view) of the female reproductive system with the following :
ovary, fimbriae, endometrium, cervix, isthmus and uterine cavity.

53. Write down the function of the following : Fimbriae, acrosome and mammary gland.

54. Draw a sketch of cross section of a part of seminiferous tubule with any six labels.

55. Draw a neat diagram of structure of sperm of human male and label the following :

Acrosome, mitochondria, nucleus, neck, tail and middle piece.

56. Draw a neat diagram (sectional view) of ovary of human female with the following labels :

Blood vessels, primary follicle, ovum, tertiary follicle, graffian follicle and corpus luteum.

57. Describe the structure of a human male sperm.

58. What is placenta? Write its two functions.

59. Name the cells which are located

(1) inside the seminiferous tubules,

(2) outside the seminiferous tubule. Differentiate between them with reference to their
functions.

LA (5 MARKS)

60. What is spermatogenesis? Where does it occur? Describe the stages of this process.

61. What is oogenesis? Where does it occur? Describe the stages of this process.

62. Describe various events of menstrual cycle.

63. Describe briefly the components of human male reproductive system.

64. Describe briefly the components of human female reproductive system.

65. A woman has conceived and implantation has occurred in uterus. Discuss the sequence of
changes up to parturition which takes place within her body.

ANSWERS

VSA (1 MARK)

1. Seminiferous tubules.

2. Endometrium

3. Clitoris
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4. Seminal fluid along with the secretion of other two accessory sex glands of male and the sperms.

5. Meiosis

6. Menstruation

7. Middle piece

8. Luteinising hormone (LH)

9. Degeneration of corpus luteum and decreased level of progesterone in the blood.

10. Oxytocin and Relaxin.

11. Estrogen and Progesterone.

12. Sterility, spermatogenesis does not occur.

13. Two

14. (a) 46 in primary spermatocyte

(b) 23 in spermatid

15. One

16. Menopause

17. 14th day

18. Blastocyst

19. Process of rapid multiplication of the single celled zygote into blastomeres.

20. The first milk that comes out of the mother’s mammary gland just after the birth of the baby.

21. Progesterone.

22. Process of releasing of sperms from the seminiferous tubules.

23. Ciliated epithelial cells.

24. Follicular cells of empty graaffian follicles, Progestrone.

25. Ovum and sperm should reach simultaneously to the ampullary – isthemic junction.

26. Placenta.

SA – II (2 MARKS)

27. After ovulation, the graffian follicle is transformed into corpus luteum under the influence of
hormone LH. It secretes progesterone for maintaining pregnancy.

28. To maintain the temperature 2° – 2.5°C lower than that of body. It is essential to maintain the
viability of sperm.

29. Process of releasing mature ovum from ovary. Corpus luteum.
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30. Rete testis → Vasa efferentia → Epididymis → Vas deferens → common ejaculatory duct →
Urethra
Store and transport sperms from testis to outside through urethra.

31. Primary follicle in the ovary grows to become fully mature graffian follicle and simultaneously the
endometrium of uterus regenerates through proliferation.

32. In this phase, ruptured graffian follicle changes into corpus luteum and corpus luteum secretes
large amount of progesterone which is essential for maintenance of endometrium.

33. Menarche – First menstruation in female on attaining puberty.

Menopause – Cessation of menstruation in female around the age of 45 to 50 years.

34. After ovulation and fertilisation, the corpus luteum secretes progesterone hormone. This hormone
inhibits the production of gonadotropin hormone. This prevents the sloughing off uterine lining
and support to pregnancy.

35. The process of delivery of the foetus (child birth) Oxytocin.

36. Fructose, calcium and certain enzymes.

Seminal vesicles, prostate gland and bulbo-urethral gland.

37. Attachment of blastocyst/embryo to the endometrium of uterus. After implantation a woman is
said to be pregnant.

38. Spermatogenesis – The process in which haploid sperms are formed from diploid sperm mother
cell (spermatogonia).

Spermeiogenesis – The process in which spermatids are transformed into sperms.

40. (A) Mitosis (B) 23 (C) Spermatid (D) Spermeiogenesis

41. Parturition

(i) Foetal injuction reflex.

(ii) The reflex triggers release of oxytocin.

(iii) Expulsion of the baby out through birth canal.

42. (a) Androgen/Testosterone/male sex harmone. (b) Spermatogenesis

(c) Sertoli cells (d) Spermiogenesis

43. Refer Page 53 NCERT book.

44. Gametogenesis results in the formation of haploid gamets while fertilisation involves fusion of
gametes and restores the diploidy. If there is no meiosis during gametogensis, the gamete will
be diploid and individual produced will be tetralpoid. If gametogensis is not followed by fertilisation
then individual formed will be haploid.

45. Refer page 54 NCERT book.

46. Refer page 54 NCERT book.
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47. Refer page 51 NCERT book.

48. Refer page 43 NCERT book.

SA – I (3 MARKS)

49. Spermatogenesis Oogenesis

Occurs in testis Occurs in ovary

Spermatogonia change into spermatocyte. Oogonia change into oocyte.

Primary spermatocyte divides to form two. Primary oocyte divides to form.

Secondary spermatocyte. One secondary oocyte and one polar body.

Spermatogonium forms four spermatozoa. Oogonia forms only one ovum.

50. Mons pubis – Cushion of fatty tissue covered by skin and hairs.

Labia majora – Fleshy fold of tissue surrounding the vaginal opening.

Labia minora – Paired fold of tissue under labia majora.

Clitoris – Small extension from labia minora similar to penis of male.

51. Hymen is often torn during first coitus. However it can also be broken by a sudden fall or jolt,
active participation in sport, insertion of a vaginal tampon etc. It may also persist even after
coitus.

52. Refer figure 3.3 (b) page no. 45 NCERT book.

53. Fimbriae – Collection of egg after ovulation.

Acrosome – Filled with enzyme that help in entry of sperm into ovum during fertilisation.

Mammary gland – Secretion of milk after child birth by nursing mother.

54. Refer figure 3.5 page no. 47 NCERT book.

55. Refer figure 3.6 page no. 48 NCERT book.

56. Refer figure 3.7 page no. 49 NCERT book.

57. Small microscopic structure having head, neck, middle piece and a tail. Plasma membrane
envelop the whole body of it.

Contain an haploid nucleus.

Cap like acrosome at the tip of the head containing certain enzymes.

Middle piece containing mitochondria for energy production.

Tail facilitates sperm motility.
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58. Placenta is an intimate connection between the foetus and uterine wall of the mother.

Facilitates the supply of oxygen and nutrients to the embryo and removal of wastes.

Produces several hormones like HCG, hPL, estrogen, progesterone and relaxin.

59. Each seminiferous tubule is lined from inside by spermatogonia and sertoli cells. Leydig cells lie
outside in cluster.

Spermatogonia undergoes meiotic division leading to sperm formation.

Leydig cells synthesise and secrete hormones called androgens.

LA (5 MARKS)

60. Refer subtopic 3.3 (gametogenesis) page no. 47 NCERT.

61. Refer page 48 NCERT.

62. Refer 3.4 (Menstrual cycle) NCERT book.

63. Refer subtopic 3.1 (The male reproductive system) page no. 43 NCERT book.

64. Refer subtopic 3.2 (The female reproductive system) page no. 44 NCERT book.

65. Refer subtopic 3.6 (Pregnancy and embryonic development) page no. 53-54 NCERT book.
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CHAPTER 4

REPRODUCTIVE HEALTH

POINTS TO REMEMBER

Abortion :  Termination of pregnancy

Amniocentesis :  Diagnostic technique to detect genetic disorder of the foetus.

Contraceptive :  Any device which prevents fertilisation of ovum.

Coitus :  Sexual intercourse.

Condom :  A rubber sheath used to cover penis/vagina during coitus.

Infanticide :  Killing the infant in the womb.

Infertility :  Inability to produce children in spite of unprotected sexual cohabitation of a couple.

Mortality :  Death rate (number of persons removed from a population by death) at a given time.

Sterilization :  A permanent method of birth control through surgery in male or female.

Tubectomy :  Procedure of sterilization in human female in which fallopian tubes are cut and tied.

Vasectomy :  Procedure of sterilization in human male in which vasa deferentia are cut and tied.

IUCD : Intra Uterine Contraceptive Device

RCH : Reproductive and Child Health care

STD : Sexually Transmitted Disease

CDRI : Central Drug Research Institute

MMR : Maternal Mortality Rate

IMR : Infant Mortality Rate

MTP : Medical Termination of Pregnancy

VD : Venereal Disease

RTI : Reproductive Tract Infection

PID : Pelvic Inflammatory Disease

ART :  Assisted Reproductive Technologies

IVF : In Vitro Fertilisation

ZIFT : Zygote Intra Fallopian Transfer
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IUT : Intra Uterine Transfer

ICSI : Intra Cytoplasmic Sperm Injection

AI :  Artificial Insemination

GIFT : Gamete Intra Fallopian Transfer

QUESTIONS

VSA (1 MARK)

1. Name the technique used for determining the sex and condition of the foetus.

2. Name the fluid from which foetal cells are extracted for chromosomal analysis.

3. Define reproductive health.

4. What is the significance of introduction of sex education in the schools?

5. Name the technique which is used for sterilization of human female.

6. Name the technique which is used for sterilization of human male.

7. Give the term for rapid population growth.

8. Name the hormone found in birth control pills.

9. Name two sexually transmitted diseases which are curable.

10. Name two sexually transmitted diseases which are not curable.

11. What is the legally marriageable age of human male and human female in our country?

SA – II (2 MARKS)

12. What are implants? How do they help in preventing fertilisation?

13. How do oral pills help in birth control? Name the common pills used.

14. Briefly explain two natural barriers of birth control.

15. Suggest various methods to assist infertile husband – wife to have children.

16. Differentiate between tubectomy and vasectomy.

17. What are venereal diseases? Write two examples of such diseases.

18. Expand the term IUD. Write down the significance of IUDs.

19. Enlist any four possible ill-effects of prolonged use of contraceptives.

*20. Removal of gonads can not be considered as contraceptive option. Why?

21. Enlist any four possible reasons of infertility in human beings.
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22. In the table given below select and enter one correct device out of the following :

Oral pill, Condom, CuT, Shaheli, Vasectomy, Diaphragm, Tubecotomy, Cervical cap.

Method of birth control Device

Barrier

IUD

Surgical Tech.

Administering Hormones

*23. Few gaps have been left in the following table showing certain terms and their meaning. Fill up
the gaps.

Terms Meaning

(i) Induced abortion/MTP

(ii) Absenting from coitus during fertile period.

(iii) Sterilization in human male.

(iv) Population Explosion

24. Reproduction health in our country has improved in last 50 years. Mention any two area of
improvement which are responsible for it.

25. Amniocentesis, the fetal sex determination list is banned in our country. Is it necessary? Comments.

SA (3 MARKS)

26. Mention the various measures, one has to take to prevent from contracting STDs.

27. Discuss three specific methods for preventing pregnancy.

28. Explain briefly the barrier method of contraception.

LA (5 MARKS)

29. Describe various ways which can be adopted for the control of human population growth.

30. Briefly explain the various reproductive technologies to assist an infertile couple to have children.

ANSWERS

VSA (1 MARK)

1. Amniocentesis.

2. Amniotic fluid.

3. Total well being in all respect of reproduction i.e. physical, metal, behavioural and social.
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4. It gives right information to the young ones to save them from myth and misconceptions about
sex related aspects.

5. Tubectomy

6. Vasectomy

7. Population explosion.

8. Progesterone and estrogen.

9. Syphilis and Gonorrhoea.

10. Hepatitis B and AIDS.

11. Male – 21 years

Female – 18 years.

SA – II (2 MARKS)

12. Those structures which contain hormones like progesterone and estrogen and are placed under
the skin.

These inhibit the ovulation from ovary and implantation of embryo on the uterus.

13. Oral pills contain progesterone or progesterone – estrogen combination. They should be taken
daily for a period of 21 days starting within first 5 days of menstrual cycle.

They inhibit ovulation and implantation as well as alter the quality of cervical mucous to prevent
the entry of male sperm.

Saheli

14. Periodic abstinence – Couple should avoid coitus from day 10 to 17 of menstrual cycle.

Withdrawal or coitus interruptus – Male partner withdraws his penis from the vagina just before
ejaculation of semen.

15. In vitro fertilisation. (IVF)

Zygote Intra Fallopian Transfer (ZIFT)

Gamete Intra Fallopian Transfer (GIFT)

Artificial Insemination (AI)

16. Tubectomy Vasectomy

1. Method of sterilization in female. Method of Sterilization in male.

2. Fallopian tubes of both sides are cut Vasa differentia of both sides are cut
and tied. and tied.

3. Prevent movement of egg at cut end Prevent movement of sperms at cut end.
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17. Disease or infection which are transmitted through sexual intercourse. e.g., Gonorrhoea/Syphilis/
Genital herpes/Trichomoniasis/Hepatitis B and AIDS.

18. Intra Uterine Device.

Makes uterus unsuitable for implantation and cervix hostile to sperms.

Most widely accepted method of contraception to delay pregnancy.

19. Nausea

Abdominal pain

Irregular menstrual bleeding

Breast cancer

Backthrough bleeding

20. Removal of gonad will interfere the sexual desire and sexual act of the couple.

It will lead to several side effects and will make the people docile.

People will become infertile permanently.

21. Physical Congenital

Chronic Disease condition Immunological

Drugs Psychological

22. Barrier = Diaphragm/condom/cervical cap

I.U.D. = Cu–T

Surgical technique = Vesectomy/tubectomy

Hormonal administration = Oral pill/saheli

23. (i) Intentional/voluntary termination of pregnancy before full term.

(ii) Periodic abstinence.

(iii) Vasectomy

(iv) Rapid increase in population.

24. (i) Massive child immunization.

(ii) Increased use of contraceptives/family planning.

(iii) Maternity and child health (any two).

25. Refer page 58 NCERT Text.
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SA – I (3 MARKS)

26. Avoid blood transfusion from an infected person.

Avoid sex with an unknown partner and multiple partners.

Always use condom.

Avoid sharing of injection needles and syringes and surgical instruments.

27. Sterilization

(a) Tubectomy

(b) Vasectomy

Intra Uterine Device–

Non-medicated Lippes loop

Copper releasing – Copper–T, Cu 7 and multiloaded 375.

Hormone releasing – Progestasert and LNG – 20.

Oral Contraceptive Pills – Small dozes of either progesterone/Progesterone–estrogen combination.

28. Condom – Made up of thin rubber latex sheath.

Used to cover penis of male or cervix of female.

Disposable and easy to use

Diaphragm – Cervical caps and vaults.

Made of rubber.

Only for women. Reusable

LA (5 MARKS)

29. Refer page 59 – 61 NCERT book.

30. Refer page no. 64 NCERT book.
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CHAPTER 5

PRINCIPLES OF INHERITANCE AND VARIATION

POINTS TO REMEMBER

Allele :  Alternative forms of a gene having same locus on chromosome.

Autosomes :  All chromosomes other than the sex chromosomes are autosomes.

Aneuploidy :  It is the condition of addition or reduction of one or two chromosomes in a homologous
pair of chromosomes.

Co-dominance :  The alleles which do not show dominance-recessive relationship and are able to
express themselves independently when present together e.g. |A and |B alleles of blood group
AB.

Chromosome Mapping :  The representation of relative position of genes on the chromosome. The
frequency of recombination between gene pairs on the same chromosome is a measure of the
distance between genes.

Chromosome Theory : Proposed by Sutton and Boveri. According to this theory – Genes are located
on chromosomes and the inheritance and genes is similar to the inheritance of chromosomes.

Down’s Syndrome :  Genetic disorder caused due to trisomy of chromosome no. 21.

Dominant Allele :  The allele which expresses itself in a pair of dissimilar alleles.

Dihybrid Cross :  A cross in which two pair of contrasting characters are considered e.g. RRYY × rryy
in pea.

Female Heterogamety :  A condition where two different types of gametes in terms of sex chromosomes
are produced by females e.g.. In birds female bird produces Z and W gametes.

Genetics :  Branch of Biology that deals with the study of reasons behind inheritance and variations.

Gene :  Unit of inheritance of characters.

Heterozygous :  An individual possessing two different alleles of a gene at a particular locus on
homologous chromosome e.g., Tt.

Homozygous :  An individual possessing two identical alleles of a gene at a particular locus on homologous
chromosome e.g., TT or tt.

Haemophilia :  Sex linked recessive disease which shows its transmission from unaffected carrier
female to some male progeny due to lack of a blood clotting factors.

Inheritance :  It is the process by which characters are passed from parent to progeny making them
similar or dissimilar.
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Klinefelter’s Syndrome :  Genetic disorder caused due to additional copy of X chromosome of sex in
male resulting in a karyotype of 47 chromosomes (XXY).

Law of Independent Assortment : When two pairs of traits are combined in a hybrid, segregation of
one pair of characters is independent of the other.

Linkage :  It is tendency of genes present on the same chromosome to inherit together.

Monohybrid Cross :  A cross in which a single pair of contrasting characters are considered
e.g., TT × tt.

Multiple Alleles :  Where more than two alleles given the same character in a population e.g., |A, |B and
Io alleles are responsible for blood group.

Male Heterogamety :  Condition where two different types of gametes in terms of sex chromosomes are
produced by males e.g., In human, male produces X and Y gametes.

Mutation :  Sudden, heritable discontinuous variations in organisms due to changes in genes and
chromosomes.

Mutagen :  Chemical or physical factors that induce mutation e.g., UV radiations.

Phenylketonuria :  Inborn error of metabolism inherited as autosomal recessive trait. Affected individual
lacks an enzyme that converts amino acid phenylalanine into tyrosine which comes out through
urine. Mental retardation occurs as a defect.

Punnet Square :  It is a graphical representation to calculate the probability of all possible genotypes
of offspring in a genetic cross.

Phenotype :  The observable structural and functional traits produced by the interaction of genes and
environment.

Point Mutation :  Change in a single base pair of DNA e.g.. Sickle cell anaemia.

Pedigree Analysis :  It is the analysis of a trait in several generations of a family in humans.

Polyploid :  An increase in multiple of haploid set of chromosomes in an organism e.g.. 3n, 4n, 5n and
6n etc.

Recessive Allele :  The allele which is unable to express itself in the presence of the dominant allele
but expresses itself in the absence of dominant allele.

Recombination :  It is the generation of non-parental gene combinations in the offsprings.

Sex Chromosomes :  The chromosomes involved in the determination of sex characters. The last pair
of chromosome is generally considered as sex chromosome e.g., XX and XY in humans.

Sex Linked Inheritage :  Type of inheritance which is carried from generation to generation along the
sex determining genes located on the sex chromosomes.

Sickle Cell Anaemia :  Autosome linked recessive trait, controlled by single pair of alleles HbA and HbS.
Due to substitution of Glutamic acid (Glu) by Valine (Val) at the 6th position of betaglobin chain
of haemoglobin molecule.
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Test Cross :  A cross between an organism showing a dominant phenotype with the recessive parent
to determine the genotype.

Turner’s Syndrome :  Genetic disorder caused due to absence of one sex chromosome in human
female i.e. 22 Autosomes + XO (sex chromosome).

Variation :  It is the degree by which progeny differ from their parents and among themselves.

QUESTIONS

VSA (1 MARK)

1. Name the unit of inheritance.

2. What are the different forms of a gene which represent contrasting traits called?

3. State the Law of Independent Assortment.

4. A pure tall pea plant is crossed with pure dwarf pea plant. The F1 progeny is self pollinated.
What will be the ratio of true breeding tall plants to true breeding dwarf plants?

5. Name the antigens found on the surface of RBCs in case of AB blood group.

6. Name the process of removing stamens from flower buds during hybridization.

7. A diploid organism is heterozygous for 2 loci. How many types of gametes can be produced?

8. What is meant by trisomic condition?

9. Which is the factor that governs the frequency of recombination while constructing genetic
maps?

*10. How many autosomes are found in a normal liver cell of a human female?

*11. We are considering the movement of 2 pairs of genes present on the same chromosome, one
pair is tightly linked and other is loosely linked. Which gene will show high and which will show
low recombination frequency?

*12. Letter ‘A’ represents a gene for dominant trait and letter ‘a’ for its recessive allele. If ‘Aa’ is
crossed with ‘Aa’, what percentage of offsprings will exhibit dominant trait in the next generation.

13. What will be the genetic make up of an organism suffering from sickle cell anaemia?

14. Mention the chromosome mechanism by which male and female sex is determined in grasshopper.

*15. A modified allele is responsible for a non functional enzyme or no enzyme at all. What would
be the form of allele of the gene?

16. Name the type of inheritance in which the genotypic ratio is the same sa phenotypic ratio. Also
give the ratio of F2 generation.
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SA – II (2 MARKS)

*17. Few gaps have been left in the following table showing certain terms and their meanings. Fill
in the gaps shown at a, b, c, d.

Terms Meanings

(i) a contrasting forms of a gene

(ii) Recombination b

(iii) Female heterogamety c

(iv) d analysis of traits in a number of generations of
a family.

18. Drosophila melanogaster is a suitable material for genetic studies. Give 4 reasons.

*19. A woman has four daughters and is being blamed for having conceived only daughters. How
will you explain to her that she is not to be blamed at all.

*20. How would you correlate the movement and behavior of chromosomes and genes at meiosis
during (1) Segregation of an allele pair. (2) Independent assortment of two genes.

21. Distinguish between homogametic and heterogametic organisms taking Drosophila as an example.

22. Define point mutation. Give an example of a disease caused due to point mutation.

23. An individual has a genetic disorder with overall masculine development and gynaecomastia
symptoms. Name the disorder and write its chromosomal abnormality.

24. Differentiate between co-dominance and incomplete dominance.

25. A couple believed that they have brought a wrong baby from the hospital. The wife has blood
group O her husband has blood group B and the child has blood group O. Being a geneticist,
justify if the child can belong to this couple and what could be the phenotypes of the siblings.

26. Differentiate between aneuploidy and polyploidy with one example of each.

27. Snapdragon shows the phenomenon of incomplete dominance. Work out the expected genotypic
and phenotypic ratios of a cross between plants with pink flower colour.

28. Write the pair of contrasting traits of the following characters in Pisum sativum. Also specify the
dominant and recessive ones.

1. Colour of pod.

2. Position of flower.

*29. T and t are the two alleles of a gene. Monohybrid cross of ¼ : ½ : ¼ can be condensed in the
form of (ax + by)2. Expand the expression.
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30. On the basis of mechanism of sex determination identify the organism as male and female.

Organism Sex chromosomes Sex

1. Bird ZW a

2. Drosophila XY b

3. Grasshopper XO c

4. Bird ZZ d

31. Study the following Dihybrid Cross and complete the gaps a, b, c, d.

P RRYY X rryy

Gametes RY a

F1 b

F2 RY c d ry

32. When the red flowered Antirrhinum plant was crossed with white flowered Antirrhinum plant the
F1 offspring had pink flowers Mention (a) the genotype of F1 plant and (b) the reason why it
did not bear the parental red or white flowers.

33. The following table shows the genotypes for ABO blood grouping and their phenotypes. Fill in
the gaps left in the table.

S.No. Genotype Blood Group

1. IA IA A

2. a A

3. b B

4. IBi B

5. c AB

6. ii d

*34. In the following pedigree Chart state if the trait is autosomal dominant, autosomal recessive or
sex linked. Give a reason for your answer.
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SA – I (3 MARKS)

*35. Explain parallelism of behaviour of genes and chromosomes.

  36. (i) Draw the symbols used to represent the following in human pedigree analysis :

(a) Male (b) Affected female

(c) Mating line (d) Mating between relatives.

(ii) Give one significance of pedegree analysis.

37. In pea seeds, starch synthesis is controlled by the alleles B and b of a gene. Homozygous
dominant produces large starch grains and seeds are round. Homozygous recessive produces
small starch grains and seeds are wrinkled. This character shows the phenomenon of incomplete
dominance. List the genotypes and phenotypes of F1 generation got on crossing two
heterozygotes. Give another example showing this phenomenon.

38. In dogs, barking trait (B) is dominant over the silent trait (b) and erect ears (E) is dominant over
drooping ears (e). What will be the expected phenotypic ratio of the offsprings of F1 when dogs
heterozygous for both the traits are crossed?

39. In Mendel’s breeding experiment on garden pea, the F2 generation yielded offsprings in the ratio
of 25% pure yellow pods, 50% hybrid green pods and 25% pure green pods.

(a) Which pod colour is dominant?

(b) Write the phenotypes of the individuals of F1 generation.

(c) Represent the cross.

*40. Mention the location of haemophilia gene in humans. This disease normally occurs in males and
is very rare in females. Give reason.

41. What are the three possible genotypes and phenotypes observed during the transmission of
gene responsible for sickle cell anaemia. Why is it that this disorder is a result of point mutation?

*42. Three persons with aneuploidy defects are given below :

(i) Monosomic female of sex chromosome.

(ii) Trisomic male of sex chromosome.

(iii) Trisomic female of autosomal chromosome.

Identify the disorder with two symptoms of each.

43. Given below is a pedegree chart of a family with 5 children. It shows the inheritance of attached
ear lobes as opposed to free ones.
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Free ear lobe

Attached ear lobe

1 2 3 4 5

I

II

(a) Give the genotypes of the parents.

(b) How did you deduce the genotypes of the parents?

(c) What may be the genotypes of child number 2?

44. A dihybrid heterozygous round yellow seeded garden pea offspring was crossed with double
recessive parent.

(i) Work out the genotype and phenotype of the progeny.

(ii) Name the type of cross involved here.

LA (5 MARKS)

45. (a) What is the number of alleles that control blood groups in human?

(b) Which are the possible genotypes and phenotypes in the ABO blood group system?

(c) Why is the inheritance of blood groups referred to as codominance?

ANSWERS

VSA (1 MARK)

1. Gene

2. Allele

3. Refer page no. 80 of NCERT book.

4. 1 : 1

5. Antigen A and antigen B

6. Emasculation

7. 2n = 22 = 4 gametes.
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8. Presence of 3 copies of a chromosome.

9. Distance between genes.

10. Twenty two pairs.

11. Tightly linked – Low recombination freq.

Loosely linked – High recombination freq.

12. 75%

13. Hbs Hbs

14. Male – XO

Female – XX

15. Recessive allele.

16. Incomplete dominance; 1 : 2 : 1

SA – II (2 MARKS)

17. (a) allele

(b) generation of non parental gene combinations

(c) formation of two different types of gametes in terms of sex chromosomes.

(d) pedigree analysis.

18. Refer page no. 83 of NCERT book.

19. Females are homogametic – ovum with X chromosome only.

Males are heterogametic – sperms with X or Y chromosome.

Male sperms determine the sex of the child.

20. Refer page 82 of NCERT book.

1. When homologous chromosomes separate, alleles present on them also segregate.

2. The homologous chromosomes and so the genes present on them move independently
of the other and give rise to 4 combinations.

21. Refer page no. 86 of NCERT book (Definition of each and one example of each).

22. Mutation leading to change in a single base pair e.g., Sickle Cell Anaemia.

23. Klinefelter’s Syndrome XXY chromosome

24. Co-dominance Incomplete Dominance

(a) Both the alleles have equal strength (a) None of the alleles is completely dominant
of expression. over the other.
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(b) Both the traits are expressed in F1 (b) F1 does not show either of the parental traits.
e.g. IA and IB genes in human blood e.g. Flower colour in Snapdragon.
group.

25. Parent IB i × ii

Gametes I
B

, i

IB i

1 iB ii

1 iB ii

i

i

The baby belongs to the couple.

Other siblings can be of the phenotypes, B and O blood groups.

26. Refer page no. 90 – 91 of NCERT book.

27. Parents Rr X Rr

Gametes R , r R , r

RR Rr

Rr rr

R

r

R r

F1

Progeny

Phenotypic ratio 1 : 2 : 1 Genotypic ratio 1 : 2 : 1

RR = Red Rr = Pink rr = White

28. Colour of pod Dominant – Green Recessive – Yellow

Position of flower Dominant – Axillary Recessive – Terminal

29. (½ T + ½ t)2 = ¼ TT + ½ Tt + ¼ tt

30. a – female b – male c – male d – female

31. a – ry b – RrYy c – Ry d – rY

32. (a) Rr, (b) Shows in Complete dominance

33. a – IAi b – IBIB

c – IAIB d – 0

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



573 XII – Biology

34. Autosomal dominate. Defective trait in both male and female progeny/unaffected child did not
pass down the trait.

SA – 1 (3 MARKS)

35. Refer page no. 81 of NCERT book (Chromosome theory of Inheritance).

36. (i) Refer page no. 88 of NCERT book.

(ii) Significance – Utilized to trace the inheritance of a specific trait/abnormality.

37. Parents Bb X Bb

Gametes B b B b

Progeny

BB Bb

Bb

B

b

B b

F1
bb

Phenotypic 1 : 2 : 1 Genotypic ratio 1 : 2 : 1

BB = Round Bb = Intermediate bb = Wrinkled

38. Heterozygous barking dogs with erect ears (F1 generation Hybrid)

F1 hybrids Bb Ee X Bb Ee

Gametes BE Be bE be BE Be bE be

Make a cross of hybrid through Punnette square

F2 Phenotypic ratio 9 : 3 : 3 : 1

39. (a) Green pod colour is dominant

(b) Green pod colour

(c) Parents GG X gg

Gametes G g

F1 Gg

Gametes G g X G g
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GG Gg

Gg

G

g

G g

F2

gg

Phenotypic ratio 3; 1 Genotypic ratio 1 : 2 : 1

GG = Pure Green Gg = Hybrid Green gg = Pure Yellow

40. Haemophilia gene is located on X chromosome male Xh Y – → Sufferer

Females will have to have the recessive allele on both the X chromosome which will be possible
only when her father is haemophilic and mother is carrier.

41. Genotypes HbAHbA HbAHbS HbSHbS

Phenotypes Normal Carrier Sufferer

This disease is caused by single base substitution at the 6th codon of the beta globin gene from
GAG to GUG.

42. (i) Turner’s Syndrome     XO

(ii) Klinefelter’s Syndrome XXY

(iii) Down’s Syndrome Symptoms – Refer page no. 91 of NCERT book.

43. (a) Aa

(b) Since parents have free ear lobes, 2 of the offsprings have attached ear lobes therefore
parents will have to be heterozygous.

(c) AA/Aa

44. Parents RrYy X rryy

Gametes RY Ry rY ry

Offsprings RrYy Rryy rrYy rryy

Phenotype Round yellow Round green wrinkled yellow Wrinkled green

Ratio 1 1 1 1

LA - I (3 MARKS)

45. Refer page no. 77 of NCERT book.
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CHAPTER 6

MOLECULAR BASIS INHERITANCE

POINTS TO REMEMBER

Anticodon : A triplet in the t RNA complementary to the codon on m RNA.

Bioinformatics :  It is a discipline in which database of biological information are created and maintained.

BAC :  Bacterial Artificial Chromosome.

Coding Strand : The DNA strand with 5’ → 3’ polarity which does not code for RNA.

Cistron :  Segment of DNA coding for a polypeptide.

Continuous Synthesis of DNA :  DNA strand with polarity 5’ → 3’ where replication is continuous.

Capping :  Adding of methyl guanosine triphosphate to the 5’ end of hn RNA.

Codon :  A triplet nitrogenous base sequence that specifies a single amino acid present on m RNA.

Central Dogma :   → →Transcription TranslationDNA RNA Protein

Discontinuous Synthesis of DNA :  DNA strand with polarity 3’ → 5’ where replication is discontinuous.

DNA Polymorphism :  Variation at genetic level which arises due to mutation.

DNA Ligase :  The enzyme that joins the DNA fragments of the discontinuous strand.

Expressed Sequence Tags :  Identifying all the genes that are expressed as RNA.

Euchromatin :  Region of chromatin which is loosely packed and transcriptionally active.

Frameshift Mutation :  Mutation which causes a change in the reading frame from the point of insertion
or deletion of base/bases.

Histones :  Set of positively charged basic proteins found in DNA.

Histone Octamer :  Histones organized to form a unit of eight molecules.

Heterochromatin :  Chromatin that is more densely packed, stains dark and transcriptionally inactive.

hn RNA :  Heterogenous nuclear RNA; is a precursor of m RNA.

HGP : Human Genome Project.

Intron :  Sequences which do not appear in mature or processed RNA.

Inducer :  Substrate which regulates switching on of an operon.

Negative Regulation :  Regulation of operon by repressor protein.
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576 XII – Biology

Nucleosome :  The structure formed by the negatively charged DNA wrapped around positively charged
histone octamer.

Non-histone Chromosomal Proteins :  Set of proteins involved in packaging of chromatin.

Operon :  Group of genes making up a regulatory or control unit.

Repetitive DNA :  Small stretch of DNA which is repeated many times.

Structural Gene :  A gene in a operon that codes for a polypeptide.

Sequence Annotation :  Sequencing of the whole set of genome that contains all the coding and non-
coding sequences and later assigning different regions in the sequence with functions.

Semiconservative DNA Replication :  After completion of replication, each DNA molecule has one
parental and one newly synthesized strand.

Splicing :  Removal of intron.

SNPs :  Single Nucleotide Polymorphism.

Satellite DNA :  Bulk genomic DNA.

Transcription :  Process of copying genetic information from one strand of the DNA into RNA.

Template Strand :  The DNA strand with polarity 3’ → 5’ acts as template for RNA synthesis.

Translation :  Process of polymerization of amino acids to form a polypeptide.

Transformation :  The phenomenon by which the DNA isolated from one type of a cell, when introduced
into another type, is able to express some of the properties of the former into the latter.

VNTR : Variable Number Tandem Repeats.

YAC :  Yeast Artificial Chromosome.

QUESTIONS

VSA (1 MARK)

1. Mention the two roles performed by tRNA during translation.

2. Name the bond formed

(a) Which links a nitrogenous base to a pentose sugar to from a nucleoside.

(b) Which links two nucleotides to form a dinucleotide.

3. What was the name given by Fredrick Meischer to the dense structure in the center of the cell.

4. Name the two amino acid residues in which protein histone is rich.

5. Mention the function of non-histone chromosomal proteins.

6. Give the reason for terming the DNA replication as semi-conservative.
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577 XII – Biology

7. Name the main enzyme involved in the process of DNA replication.

Also specify the direction in which it brings about replication.

8. What is a fully processed hn RNA called? Also expand hn RNA.

9. The condom AUG has dual functions. Specify these two functions.

10. Mention the two major approaches involved in the Human Genome Project.

11. What is the percentage of the human genome that codes for proteins.

12. Expand VNTR.

13. Name the protein found in DNA. Also mention the charge on it.

14. Name the cellular factory responsible for synthesis of proteins.

15. What is a cistron?

SA – II (2 MARKS)

16. In which two aspects does the structure of an RNA nucleotide differ from a DNA nucleotide?

17. Work out the percentage of guanine in a double stranded DNA containing 15% adenine.

*18. If the length of E coli DNA is 1.36 mm, calculate the number of base pairs it contains?

19. The sequence of one strand of DNA is given 5’ CATTGCGCAATG 3’ Write down the sequence
of its complimentary strand in the 3’ – 5’ direction.

20. Represent the central dogma.

*21. Give two reasons as to why both the strands of DNA do not participate in RNA synthesis?

22. A hypothetical sequence from a DNA strand is represented below :

3’ ATGCATGCATGCATGCTA 5’ template strand.

5’ TACGTACGTACGTACGAT 3’ coding stand.

(a) Which of the strands will transcribe.

(b) Write the sequence of RNA transcribed from the above DNA.

23. The genes in eukaryotes are split. Name the terms given to the coding sequence and to the non-
coding sequence of a gene.

24. Gene expression results in the formation of a polypeptide and can be regulated at several levels.
Specify the levels at which regulation can occur in eukaryotes.

25. Differentiate between euchromatin and heterochromatin.

26. List four criteria, a molecule must fulfil to act as a genetic material.
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578 XII – Biology

27. ‘DNA’ is a better genetic material as compared to “RNA”. Justify the statement citing reasons
for the same.

28. A replication fork is represented. Draw the newly synthesized strands specifying continuous and
discontinuous strands.

3'

5'

3'

5'

5'

3'

3'
discontinuous synthesis

continuous synthesis

29. Differentiate between codon and anticodon.

*30. A hypothetical codon sequence is given as CACAAGCCA.

(a) Now if A base a gets added between the two As, what will now be the condon sequence.

(b) What is this condition referred to As?

31. Differentiate between repetitive DNA and satellite DNA.

32. Complete the blanks o the basis of Frederick Griffith’s Experiment.

S strain ____________ inject into mice ____________ a

R strain ____________ inject into mice ____________ b

S strain ____________ inject into mice ____________ c

(heat killed)

S strain (heat killed) + ____________ inject into mice ____________ d

+

R strain (live)

*33. State two reasons to explain why RNA viruses mutate and evolve faster than other viruses.

*34. Draw schematically, a single polynuclotide strand (with 3 nucleotides). Prove labels and directions.

*35. Given below is sequence of steps of transcription in a eukaryotic cells. Fill up the blanks in the
sequence.

5’ methylguanosine triphosphate

Enzyme 1 RNA Splicing

DNA ____________ 2 RNA ____________ 3 RNA ____________ 4
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579 XII – Biology

36. Draw the structure of RNA adapter molecule for codon UAC on m RNA.

37. Why is it that the distance between polynucleotide chains in DNA is almost constant?

38. Certain molecular processes are given in column (A). Provide the terms to these processes in
column (B).

Column A Column B

(i) Activation of Amino acid and linking to their cognate rRNA

(ii) Removal of introns from hnRNA

(iii) Repressor Protein

      +

Operator ____________ No transcription

(iv) DNA ____________ DNA

*39. The process of Termination during Transcription in a bacterial cell is being represented here.
Label the parts a, b, c, d.

5'

3'

(c)

(d)

(b)

(a)
3'

5'
Termination

SA – I (3 MARKS)

40. The length of a DNA helix is far greater than the dimension of a typical nucleus. Explain how
a DNA polymer is packaged in a cell?

41. Name the three major types of RNAs, specifying the functions each plays during translation.

42. Explain the processes of splicing, capping and tailing in terms of transcription.

43. List six important goals of Human Genome Project.

44. What are R cells and S cells with which Fredrick Griffith carried out his experiments on
Streptococcus pneumoniae. Mention the conclusion, he arrived at from this experiment.

45. Illustrate schematically the process of initiation, elongation and termination during transcription
of a gene in a bacterium.

LA (5 MARKS)

46. Write the salient features of the double helical structure of DNA. Also represent the polynucleotide
chain diagrammatically.
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580 XII – Biology

47. What are the components of an operon? Explain how the operator switch is turned on and off
in lac operon.

48. Give an account of Hershey and Chase experiment proving that DNA and not the protein coat
of a virus is the infecting agent.

49. Briefly describe the mechanism of DNA replication.

50. Describe the process of transcription.

51. Describe in brief the process of translation.

52. Describe the process of DNA finger printing.

ANSWERS

VSA (1 MARK)

1. Structural role and catalytic role (transfer of amino acid)

2. (a) N – glycosidic linkage

(b) 3’ – 5’ phosphodiester linkage

3. Nuclein

4. Lysine and Arginine.

5. Packaging of chromatin.

6. After replication, each DNA molecule has one parental type and one newly synthesized strand.

7. DNA polymerase 5’ – 3’ direction.

8. m RNA Heterogenous Nuclear Ribose Nuclei Acid.

9. It codes for methionine Acts as initiation codon

10. Expressed Sequence Tags (ESTs) Sequence Annotation.

11. Less than 2%.

12. Variable Number Tandem Repeat.

13. Histone Positively charged.

14. Ribosome.

15. Segment of DNA coding for a polypeptide.

SA – II (2 MARKS)

16. Has additional – OH group at 2’ position in ribose sugar.

Uracil is present in place of thymine.
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581 XII – Biology

17. 35%

18. Distance between two base pairs = 0.34 × 10–9 m.

Length = Total no. of base pairs × distance between two consecutive base pairs.

1. 36 × 10–3m = No. of b p × 0.34 × 10–9 m

−

−
×= = = ×
×

3
6

9

1.36 10 136
No. of b p 4 10 b p

340.34 10

19. 3’ GTAACGCGTTAC 5’

20. Refer page no. 98 NCERT book.

21. Refer SUb topic 6.5 page no. 107 NCERT book.

22. (a) Template strand

(b) UACGUACGUACGUAGGAU

23. Coding – Exon Non-coding  – Intron

24. Refer page no. 115 NCERT book.

25. Euchromatin Heterochromatin

(i) Chromatin is loosely packed and stains (i) Chromatin is densely packed and stains dark.
light.

(ii) Transcriptionally active. (ii) Transcriptionally inactive.

26. Refer page no. 105 Sec. 6.8 NCERT book.

27. RNA has 2’–OH group making it labile and easily degradable (unstable) RNA is a catalyst, so
reactive while DNA is less reactive and more stable. DNA mutates at a slow rate than RNA.

28. Refer page 107 Fig. 6.8 NCERT book.

29. Codon : Is a triplet of nitrogenous base which codes for an amino acid. It lies on the m RNA.

Anticodon : Is a tripet nitrogenous base on the t RNA complimentary to an m RNA codon. It
identifies a particular codon on m RNA.

30. (a) CACAAAGCCA

Frame shift mutation.

31. Repetitive DNA : It is a small stretch of DNA which is repeated many times.

Satellite DNA : The bulk of DNA that forms a major peak and many small peaks is called S-DNA.
It may bemicro and macro satellite and forms large part of human genome.

32. (a) mice die

(b) mice live
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582 XII – Biology

(c) mice live

(d) mice die.

33. RNA being unstable mutate faster/2 –Oh group present which is a reactive group/RNA more
catalytic, hence reactive (Any two).

34. Fig. 6.1 page 96 NCERT book.

35. 1 – RNA Polymerase 2 – hn 3 – m 4 – polatail.

36. Fig. 6.12 (a) page 114 NCERT.

37. Always a Purine comes opposite to a Pyrimidine base which are bonded by H – Bonds generating
uniforms distance between the two strands of the helix.

38. (i) Aminoacylation of tRNA (ii) Splicing

(iii) Gene regulation (iv) Replication.

39. (a) DNA strand (b) RNA

(c) RNA Polymerase (d) RHO Factor.

SA – I (3 MARKS)

40. Refer sub topic packaging of DNA helix page no. 99 NCERT book.

41. Refer page no. 109 NCERT book.

42. Refer page no. 111 NCERT book.

43. Refer page no. 118 NCERT book.

44. Refer page no. 100 NCERT book.

45. Fig. 6.10 page 109 NCERT book.

LA (5 MARKS)

46. Refer page no. 96 – 97, figure 6.2 NCERT book.

47. Refer page no. 116 – 117, figure 6.14 NCERT book.

48. Refer page no. 101 – 102 NCERT book.

49. Refer page no. 106 – 107 NCERT book.

50. Refer page no. 107 – 108, figure no. 6.9 NCERT book.

51. Refer page no. 114 – 115 NCERT book

52. Refer page no. 122 NCERT book.

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



583 XII – Biology

CHAPTER 7

EVOLUTION

POINTS TO REMEMBER

Adaptive Radiation :  Process of evolution of different species in a given geographical area starting
from common point and radiating to other areas of geography/habitats. It helps in divergent
evolution.

Analogous Organs :  The organs which have the same functions but are quite different in fundamental
structure and embryonic origin e.g.. Wings of insect, bird and bat.

Abiogenesis :  Life arising from nonliving molecules.

Biogenesis :  Life arising from living molecules.

Convergent Evolution :  Form of evolutionary change leading to acquiring similar adaptations for survival
in similar habitats.

Divergent Evolution :  Development of different functional structures from a common ancestral form
according to their adaptive value.

Evolutionary Biology :  It is the study of history of life forms on earth.

Fossil :  Impression or remains of body parts of organisms of distant past. Which have escaped the
process of decay and decomposition.

Founder’s Effect :  A genetic drift in human population where a population in a new settlement have
different gene frequency from that of the parent population. The original drifted population
becomes founder.

Gene Pool :  Total genes and their alleles of a species in a population.

Genetic Drift :  Chance elimination of genes of certain traits from a population due to migration or death.

Homologous Organs :  The organs of different species of common descent which perform different
functions but have similar basic structure and embryonic origin.

Panspermia :  Units of life in the form of so called spores, which were transferred to earth from outer
space.

Natural Selection :  The selection of individuals with favorable/useful variations by nature.

Saltation :  Single step large mutation.
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584 XII – Biology

QUESTIONS

VSA (1 MARK)

1. For a long time, it was believed that life came out of dead and rotting matter. What is this theory
known as? Name the scientist who experimentally disproved this theory.

2. Out of homology and analogy, mention which one is based on convergent evolution and which
one is based on divergent evolution.

3. Give two examples of evolution by anthropogenic action.

4. Mention the two key concepts of Darwinian theory of evolution.

5. Variations are required for evolution. In what aspect is the Darwinian variation different from
variations reported by Hugo de Vries?

6. In what aspect are the reptilian eggs different from the amphibian eggs?

7. Evolution of early forms of life occurred in water. Name an animals which is believed to have
evolved into amphibians that lived both on land and water.

8. Name the first human like creature which appeared on earth. Also write its brain capacity.

9. Thorns of Bougainvillaea and tendrils of Cucurbita are homologous organs. Give one reason in
support of your answer.

10. Which era is called the age of reptiles?

SA – II (2 MARKS)

11. Given below are the names of two pairs of appendages. Categorise them into homologous and
analogous organs giving reasons :

1. Bat’s wings and grasshopper’s wings

2. Human arm and forelimbs of cheetah.

12. (a) Name the most accepted theory of origin of universe.

(b) How was water formed initially?

(c) When did the first forms of life appear on earth?

13. Some people use the terms ‘origin’ and ‘evolution’ of life synonymously. How will you correct
them?

14. (a) State the hypothesis put forward by Oparin and Haldane.

(b) Mention the conditions present on the primitive earth.

15. Darwin used the term ‘fitness of individual and population.’ Fitness in what respect is he referring
to and what is its implication?
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585 XII – Biology

16. State which of the following are homologous and which are analogous organs :

(a) Potato tuber and phylloclade of Opuntia.

(b) Edible part of apple and mango.

(c) Tail of chameleon and hand of man.

(d) Fish scale and snail shell.

17. A gaint squirrel Ratufa indica occurs along the west coast. The population living in Gujarat (dry
deciduous forests) has yellow fur, population from Maharashtra (moist deciduous forests) has
light brown fur; that from Mysore (semi-evergreen forests) deep brown and form Kerala (wet
evergreen forests) chocolate brown fur.

Account for the differences in their fur colour.

18. Arrange the following in the chronological sequence of evolution;

Homo habilis, Homo sapiens, Homo erectus, Ramapithecus.

19. Few gaps have been left in the following table showing certain terms and their meaning. Fill up
the gaps.

Terms Meaning

(i) a Single step large mutation

(ii) Gene pool b

(iii) c The selection of individuals with favourable
variations by nature.

(iv) Adaptive radiation d

20. Complete the flow chart of human evolution.

D

C

Homo habilis

B

A

Dryopithecus

21. Evolution of placental mammals and Australian marsupials are an excellent example of convergent
evolution. Fill in the gaps with correct equivalents.
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586 XII – Biology

Placental Mammals Australian Mammals

1. Lemur A

2. B Tasmanian tiger cat

3. C Flying phalanger

4. Anteater D

SA – I (3 MARKS)

22. Diagramatically represent SL Miller’s experiment.

23. Discuss the significance of palaentological evidence of evolution.

24. ‘Industrial melanism in peppered moth is an excellent example of “natural selection.” Justify the
statement.

25. What is adaptive radiation? Explain taking one example.

26. Explain the presence of long neck in giraffe through natural selection. How does it differ from
Lamarckian interpretation?

27. (i) State the Hardy – Weinberg Principle.

(ii) According to this principle, what is the sum total of all allelic frequencies.

(iii) When there is a disturbance in the Hardy – Weinberg equilibrium, what would it result in?

(iv) List the five factors which affect Hardy – Weinberg equilibrium.

28. State in what ways Stanley Miller simulated the conditions of :

(i) Primitive atmosphere of earth.

(ii) Energy source at the time of origin of life.

(iii) Formation of organic molecules of life to prove the theory of chemical evolution.

29. Rearrange the following group of plans in a ascending evolutionary scale :

Rhynia like plants, cycads, monocotyledons, gnetales, cholorophyte ancestors, Dicotyledons.

LA (5 MARKS)

30. Natural selection is an agent of evolution due to which populations adapt to their immediate
environment. Explain the three types of natural selection along with their diagrammatic
representation.

31. Trace the origin and evolution of man.
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ANSWERS

VSA (1 MARK)

1. Spontaneous generation theory.

Louis Pasteur.

2. Homology – Divergent evolution

Analogy – Convergent evolution

3. Antibiotic resistant microbes.

DDT resistant mosquitoes.

4. Branching descent Natural selection.

5. Darwinian variations are small and directional.

Hugo de Vries variations are sudden and directionless caused due to large mutation.

6. Reptiles lay thick shelled eggs which don’t dry up in sun like those of the amphibians.

7. Lobe finned fish (Latimaria)

8. Homo habilis 650–800 cc.

9. Both are modifications of stem (axillary bud).

10. Mesozoic era.

SA – II (2 MARKS)

11. Analogous organs – same function but different origin and development plan.

Homologous organs – same origin and development but different functions.

12. Big bang theory.

Oxygen combined with ammonia and methane to form water. 4 billion years ago.

13. Origin of life means how the primitive forms of life came into existence. Evolution of life means
how primitive forms of life evolved into complex forms.

14. Formation of life preceded by chemical evolution.

High temperature, volcanic eruptions, reducing atmosphere with CH4, NH3 gases.

15. Reproductive fitness.

Those who are better Fit in an environment leave more progeny than others.

16. Homologous – (a) only *Analogous – (b), (c) and (d)
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588 XII – Biology

17. The different fur coat provide better survival capacities to the squirrels as provides camoflage;
divergent evolution/adaptive radiation.

18. Ramapithecus → Homo habilis → Homo erectus → Homo sapiens.

19. (a) Saltation

(b) Total genes and their alleles of a spices in a population.

(c) Natural selection.

(d) The process of evolution of different species in a given geographical area starting from
a point and radiating to other areas.

20. (a) Ramapithecus

(b) Australopithecus

(c) Homo eructus

(d) Homo Sapeins

21. (a) Spotted cuscus

(b) Bobcat

(c) Flying Squirrel

(d) Numbat

SA – I (3 MARKS)

22.  Refer figure 7.1 page no.128 NCERT book.

23. Fossils of lower strata are primitive where as upper strata of sedimentary rocks have complex
group of organisms.

Fossil records show that life forms varied over time and certain forms of life have arisen at
different times in the history of earth.

24. Refer page no. 131 – 132 NCERT book.

25. Define – (See points to remember).

Example – Marsupials or placental mammals in Australia or Darwin finches Refer page no. 133
NCERT book.

26. Lamarckian – use and disuse of organs (neck and legs); more use = more developed organ.

Darwinian – Natural selection – Giraffes with longer neck had selective advantage over ones
with short neck, when there was scarcity of food, short neck giraffes starved while long  neck
giraffies survived and propagated due to selection of useful variation by nature.

27. (i) The allelic frequencies in a population are stable and is constant from generation to
generation.
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(ii) One

(iii) Evolution

Gene migration; genetic dnift, mutation, genetic recombination and natural selection.

28. (i) Closed flask containing NH3 CH4, H2 and water vapour to simulate primitive atmosphere
on earth.

(ii) Electric discharge

(iii) Formation of compounds like aminoacids from simple molecules like NH3, CH4 H2.

29. Chlorophyte ancestors .... Rhynia like plants .... Cycads... Gnetales.... Dicotyledone ....
Monocotyledone.

LA (5 MARKS)

30. Stabilising natural selection

Directional natural selection

Disruptive natural selection

Refer page no. 136 NCERT book.

31. Refer page 140-141 NECRT book.
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CHAPTER 8

HUMAN HEALTH AND DISEASE

POINTS TO REMEMBER

AIDS : Acquired Immuno Deficiency Syndrome. A condition when body looses immunity against pathogens
due to gene mutation caused by HIV Drastic reduction in T-helper lymphocytes.

Antigens : A class of substance which stimulates production of antibodies. They are always non self
substances. Attenuated or weak antigens are given in vaccination to produce antibodies (immunity)
in an individual.

Antibodies : Glycoproteins (Immunoglobulins) produced by B-lymphocyte cells in blood counteract the
toxins or antigen of pathogens. They are produced quickly when cells come in contact with
specific antigen.

Antibiotics :  Group of chemical substances (medicine) derived from micro-organisms and used against
other pathogenic micro-organisms e.g.. Penicillin and streptomycin.

Active Immunity : Immunity produced by an individual after undergoing primary immunity response. It
is specific. It generates memory cells for future. Its generation takes longer time e.g.. against
cholera, polio, small pox, chicken pox etc.

Acquired Immunity : Immunity specific to a pathogen is acquired by an individual after birth. If is stored
in memory cells. It activates as primary immune response and continue as secondary immune
response.

Amoebiasis : Dysentery (quick, repeated defecation) due to secretion by protozoa Entamoeba histolytica.
It is an intestinal disease.

Anamnestic (Secondary) Response : After primary immune response, subsequent encounters show
vigorous secondary immune response to the same pathogen (antigen) due to active role of
memory cells. Rate of proliferation of antibodies and lymphocyte cells is very fast.

Anaphylaxis : Rapidly developing reverse allergic reaction that may occur in all tissues.

Allergy :  A hypersensitive response to an antigen which shows unwanted symptoms like redness,
rashes, itching, watering of eyes, regular sneezing and asthma etc. it is caused in response to
an allergen. Chemical like histamine from mast cells cause it and anti-allergic chemicals control it.

Allergen : A non-self substance which induces allergy is called allergen. no fixed list of allergens like
pollen, dust, penicillin, onion juice, smoke, cold etc.

Auto Immunity : A diseased condition when immunity of oneself goes off the track and damage own
normal cells/tissues/organs of the body. Own immunity against self tissue e.g.. Rheomatoid
arthritis.

Biopsy : Examination of a living tissue after being cultured to discover the cause/presence/extent of
cancer.
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B-lymphocytes : A type of agranular leucocytes (WBC) produced and matured in bone marrow and
take part in humoral immunity by producing antibodies.

Benign Tumor : Cancerous growth in the state of non proliferation or non growing cancer.

Constipation :  A condition of the bowels, in which faeces become dry and hardened and their evacuation
is difficult. It is due to deficiency of water in the body.

Cell mediated Immunity :  Immunity of an individual by certain WBC not producing antibodies. They
provide defence in different way-phagocyte, helper T-cells and T-lymphocytes etc.

Colostrum :  After child birth in mammals and during initial days of lactation, mother produces concentrated
yellowish milk which contains abundant antibodies (passive immunity).

Congenital Disease :  Disease which is present at birth. They are genetic and the allele is heritable.

Contact Inhibition : Contact between the cells inhibit (check) mitosis. When contact is lost, division
becomes uncontrolled.

Carcinogens : Cancer causing agents. They may be physical or chemical agents like gamma rays. UV
rays, cosmic radiations, soot and lead compounds.

Cannabinoids :  An addictive drug derived from hemp plant. Its products are hashish, charas, ganja,
marijuana and bhang etc.

Eradication : Elimination of a disease completely from that area e.g.. eradication of small pox India,
polio eradication program.

Elisa : Enzyme Linked immunosorbent Assay’ test used for detecting HIV infection and certain other
infections. The test is based on antigen-antibody reaction catalysed by specific enzyme.

HV : Human Immuno Deficiency Virus.

H2L2 of Antibody :  Two pairs of chains of an antibody molecule, one pair light chain and one pair
heavy. Antigen binding sites are formed in them during primary immune response.

Haplotype :  A set of linked gene on a homologue that tend to be inherited together e.g. A.B & C loci
at the human HLA complex on chromosome no. 6.

Humoral Immunity :  Immunity of an individual with the help of antibody chemical. Immunity response
is given by antibodies produced by B-lymphocytes.

HLA :  Human Leukocyte Antigen

Immunity :  Resistance to infection  or non-self substance (antigen).

Infectious Disease :  A disease which spreads by agents like air, food, touch and articles of common use.

Inflamation :  Response of body tissue to injury or infection characterized by six main symptoms-heat,
swelling, redness, pain, vasodilation and increased capillary permeability.

Insecticide :  Chemicals which kill or restrict growth of insects especially pests, parasites etc.

Innate Immunity : Immunity present at the time of birth. Provided by the parent to the child and is
heritable. It acts like barrier to the pathogens.
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Interferon : Small proteins produced by viral infected cell of vertebrates and carry message to non-
infected neighbouring cells to prepare themselves for inhibiting viral multiplication. A type of
innate immunity.

Immuno-Suppressant :  A chemical (medicine) which suppresses the immunity response to antigen
partially or completely.

Lysozyme :  Enzyme that destroy the cell walls of many bacteria.

Lymphoid Organs :  Organs of the body where white blood cells (WBC) are produced, mature, store
and perform work. They are of two types (1) Primary-bone marrow and thymus gland
(2) Secondary-spleen, tonsils, lymph nodes, peyer’s patches and MALT lining.

Malignant Tumor :  Type of cancer in which tumor is active and enlarge and can spread to other parts
of the body through blood

Metastasis :  A condition when malignant tumor cells spread to distant part of the body through blood.

Mucosal Associated Iymphoid Tissue (MALT) : Lymphoid tissue lining the respiratory, digestive and
urino-genital tracts which produce immunity. It is about 50% of the whole immunity.

Oncogenes :  Viral genome which causes cancer. After viral infection, host genome goes off the track
and cells become cancerous.

Opioids :  An addictive drug resembling cocaine and morphine in its addictive physiological effects e.g.,
Heroin or smack. Taken by snorting or injection.

Organ Transplant :  Organ of a suitable donor is grafted into the body of receiver it elicits immune
response but the immunity is suppressed for a long time (life long) for the success of organ
transplant e.g.. Eye, heart and liver transplant.

Passive Immunity :  Immunity (antibody) produced by organism but used by another organism after
inoculation. Its effect is quick bit remain for short period e.g., From mother to foetus through
colostrum and milk.

Pathogen :  An agent which causes a disease. They are microorganisms like virus, bacteria, fungi,
protozoa or helminth.

Primary Immune Response :  Defensive response of the body to an antigen when body encounters the
antigen for the first time. It is always a weak response.

Retrovirus :  A virus having RNA as genetic material. After entering into host cell, it forms DNA by
reverse transcription and then replicate e.g., HIV.

Reverse Transcriptase : Enzyme which forms DNA from RNA (template) in retrovirus (RNA virus).

SCID : Severe combined Immunodeficiency

Sporozoites : The infective stage of protozoa Plasmodium which is injected into human blood through
saliva of female Anopheles mosquito while biting.

Syndrome :  Collection of disease symptoms responsible for genetic disorder.

T-Lymphocytes :  A type of agranular leucocytes (WBC) which are matured in thymus gland and take
part in cell mediated immunity.
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Tissue Typing :  The procedure carried out to match HLA proteins of donor and recipient.

Vaccine :  Inactivated/weakened. Dead pathogens used for vaccination.

Vaccination :  Inoculation of a vaccine to stimulate production of antibodies and provide immunity for
one or more disease.

Withdrawal Symptoms :  If a drug is abruptly discontinued to an addict, he/she undergoes unpleasant
reaction symptoms e.g., Anxiety, shakiness, nausea and sweating etc.

QUESTIONS

VSA (1 MARK)

1. A body is physically fit and without any mental tension but a psychologist calls him sick. What
type of illness does the boy have?

2. At what stage of malignant cancer, the cells proliferate and move to other parts of the body.

3. A protist pathogen enters the alimentary canal along with food. Write the preventive barriers, it
has to resist in the stomach.

4. Which test is administered to test the presence of typhoid bacteria?

5. A patient is suffering from bouts of shivering and high fever. The pathongen of the disease
depends on haemoglobin for growth. Name the disease, patient is suffering from and the pathogen.

6. Write one morphological symptom you anticipate in a person suffering from filaria. Name the
vector of its pathogen.

7. Colostrum is said to be very useful for new born infant. Write its importance.

8. Which type of antibodies are related with (a) Allergy (b) colostrum

9. Name the type of immunity of vertebrates when it attaches self body tissue and damage them
Write one example of such disease.

10. Write the role and example of one physical carcinogen.

11. A plant provides many drugs of addiction. One of the products is smack. Name the plant and
mode of effect of this drug.

12. Which organ is principally affected by almost all drugs and alcohol?

13. Why do we call morphine as drug of medicine as well as drug of abuse?

14. Which group of virus does AIDS causing HIV belong to?

15. By what method coke (drug of abuse) or crack is taken in by a drug addict?

16. Expand CMIS, AMIS.

17. How is immunity and lymph system linked with each other?

18. Expand MALT. Give its role.
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S.A. – II (2 MARKS)

19. Modem lifestyle leads us towards lethargic, unhealthy body. Suggest four ways to attain good
physical and mental heath.

20. Name two organs where defence cells are matured and two organs where they perform action.

21. Distinguish between benign tumor and malignant tumor.

22. To prevent spread of infectious diseases, public hygiene, measures are also necessary. What
these public hygiene measures are?

23. Innate immunity has four type of barriers. Name the physicological barrier components which
prevent microbial growth.

24. Write the principle of vaccination, on which active immunity works.

25. Early detection of cancer is helpful for its cure. Write various detection techniques.

26. Which plant parts are used for extracting cannabinoids? Write the modes by which they are
takes in.

27. If a drug is not made available to an addict, he shows withdrawal symptoms. Write two such
symptoms.

28. Write four major methods of taking drugs by an addict.

29. Fill in the blanks in the different columns of the table below :

Disease Causal Organism Mode of Symptoms
transmission/carrier

1. Typhoid ................ ................ Sustained high feverm fatigue Headache,
stomach perferations

2. ................ Streptococcus ................ Alveoli filled with water, reduced breathing, fever
pneumoniae chills, cough

3. ................ ................ bite of female mosquito Show chronic inflammation of organs, lymph
inflammation of organs, lymph vessels of lower
limbs swell.

4. Ringworm ................ ................ Dry Scaly lesions on various body parts, intense
itching, redness.

30. Define the term addiction and drug dependence.

31. How does HIV results in reduced immunity.

SA – I (3 MARKS)

33. AID is transmitted from mother to the foetus through placenta in the womb then why do we call
it non-congenital or acquired disease.
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34. A man lives with his wife happily who is and AIDS patient. What precautions are they possibly
taking so husband is safe from the dreaded disease. Mention other ways by which this female
can transmit HIV to other members.

35. Draw labeled diagram of an antibody molecule.

36. One uncle of yours is alcoholic. Some harmful effects can be seen. Write the symptoms you look
at and suggest ways to overcome this addiction.

37. The Iymphocytes are of two types i.e., B and T. Give the reason of this nomenclature. Which
type of immunity they belong to? What is their role when organ transplant is done on a person?

38. Distinguish between active and passive immunity.

39. Distinguish between primary immune response and secondary immune response.

40. Make a labelled flow chart to show of malarial parasite in human and female Anopheles mosquito.

41. A person shows strong unwelcome immunogenic reactions while exposed to certain substance.
Name this condition and common term for such substance. Give two such substances and two
symptoms. Name the lymphocytes responsible for such reactions.

42. What are the three main factors which affect health of a person?

LA (5 MARKS)

43. Mention 5 reasons why adolescents tend towards drug addiction and alcoholism. Suggest 5
methods to overcome this menace.

44. Write causes, methods of detection and treatment of cancer.

45. Write five major groups of pathogens responsible for common human diseases. Taking one
example from each group, describe the causal organism, one symptom and one control measure
or treatment.

46. How HIV infects human body.

ANSWERS

VAS (1 MARK)

1. Behavioural or social misadjustment

2. Metastasis

3. Low pH or HCl effect

Effect of digestive enzymes

4. Widal test Plasmodium vivax

5. Malaria
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6. Elephant like swollen leg

Female Culex mosquito

7. Mother provides passive immunity (antibody lgA) to infant through colostrum.

8. (a) lg E (b) lg A

9. Autoimmunity

Rheumatoid arthritis

10. Role-Acts as agent for causing cancer.

Example-X-ray/, UV ray/cosmic radiations/gamma rays.

11. Poppy or Opium – Papaver somniferum

Depressant

12. Brain

13. Drug of medicine- If prescribed by physician and for a limited time as sedative (pain killer)

Drug of abuse-If taken for non-medical use and in high amount and at regular frequency.

14. Retrovirus of RNA virus.

15. By snorting

16. Cell mediated Immune System, Antibody mediated Immune system.

17. Immunity occurred due to maturity of WBCs and differentiation and transported through lymph
system.

18. MALT – Mucosal Associated Lymphoid Tissue provide immunity along major tracts.

SA – II (2 MARKS)

19. (1) Balanced diet (2) Personal hygiene

(3) Regular exercise (4) Yoga

20. Bone marrow and thymus gland

Tonsils and lymph nodes

21.

Benign tumor Malignant tumor

1. Confined to original location and not spread Spread to neighbouring as well as far off place

2. No proliferation of cells. Cancerous cells proliferate fast.

3. Cause little damage. Can be fatal.
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22. Proper disposal of wastes and excreta.

Periodic cleaning and dysinfection of water reservoir.

Standard practice of hygiene in public catering.

Control and elimination of vectors and breeding places.

23. Saliva in mouth

Enzyme in tear and sweat

24. Weakened/inactivated pathogens or antigens are inoculated in the body.

Body develops immunity (humoral/cell mediated) against antigen.

Abtigense are destroyed by primary response and memory cells remain there for secondary
response to counteract.

Memory cells give quick and massive response of producing antibodies.

25. Tissue biopsy.

Radiography (×-Ray or CT-scan)

MRI (magnetic resonance imaging)

WBC count for leukemia (blood cancer)

26. Inflorescence, flower top, leaves and resin of the plant hemp, Cannabis.

27. Symptoms.

Anxiety, shakiness, nausea and sweating

Deaddiction is the reduction in the dependence of drug slowly and regularly.

28. Intravenous injection

Snorting

Oral consumption

Smoking

29. 1. Salmonella typhii (bacteria) contaminated food/water/house fly

2. Pneumonia Droplet infection via coughing, sneezing.

3. Filariasis, elephantasis, Waucherenia bankrofti

4. Microsporum trichophyton, Epidermophyton, contaminated, soil, clothes, comb.

30. Addiction-psychological attachment.

Drug dependence-manifestation of unpleasant withdrawal symptoms when the drug is abruptly
discontinued.

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



598 XII – Biology

31. HIV destroys CD-4 (helper T-lymphocytes) so CMIS is not able to activate.

SA – I  (3 MARKS)

33. Biological birth starts at zygote formation.

Infections acquired after zygote formation do not belong to the category of congenital disease.

Its defective gene is not inherited from parent as that happens to be in congenital disease.

34. Use of condom

Her blood donated to a needy person.

Pregnant mother to her foetus.

Use of injection needle or syringe used by her.

35. Refer fig. No. 4 page no. 151 of NECRT book.

36. Loss of judgement and emotional control, visual problems, antisocial behaviour, incoherent
speech.

Peptic ulcer and gastritis-excess secretion of HCI.

Cirrhosis of liver (hard and dry liver)

Increased deposition of fat on walls of blood vessels and high blood pressure

deaddiction-Identify reasons of addiction and then take remedial measures

provide counseling by professional person.

Medical help.

37. B-lymphocytes mature in bone marrow.

T-lymphocytes mature in thymus gland

B-lymphocytes belong to humoral immunity.

Their role is to reject graft working against non-self component of the organ.

38.

Active Immunity Passive Immunity

1. One cells produce it. Produced in another organism’s body

2. Slow in production and action. Fast in action (immediate relief)

3. Remain active for long. Short lived.

4. No side effects It may cause side effects.

5. e.g., Pox and Polio e.g., Rabies and Snake venom
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39.

Primary Immune Response Secondary Immune Response

1. Generated at first encounter Generated on 2nd and afterward encounters.

2. Slow therefore takes more time. Faster therefore takes less time

3. Weak response. Strong response.

4. Absence of memory cells. Memory cells present.

5. Lasts for short duration Lasts for longer duration.

6. Antigen through vaccination or antigen. Always natural pathogen as natural pathogen.

40. Refer figure no. 8.1 Page no. 148 of NCERT book.

41. Allergy

Allergen

Continuous sneezing/ eye watering

Mast cells

42. Genetic disorders

Infections

Life style of the person

LA (5 MARKS)

43.

Tend towards drug Preventive measures

1. Peer pressure Avoid undue peer pressure.

2. Curiosity Seeking professional and medical help.

3. Escape from frustration and failure. Identify the reason and remedial measures.

4. Family history. Proper education and counseling.

5. False belief of enhanced performance. Helpful support from parents, teachers and trusted friends.

44. Causes Physical carcinogens like radiations

Chemical Carcinogens like nicotine etc.

Biological Carcinogens like viral oncogenses.

Detection Microscopic biopsy after culture of sucogenes.

Blood test for leuxemia (WBC count)

Radiography  (× ray and CT scan)

Treatment Radiotherapy-focussed radiation

Chemotheraphy-use of drugs

Immunotherapy (Antibodies)
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45.

1. Virus HIV AIDS

2. Bacteria Streptococcus pneumoniae Pneumonia

3. Protista Microsporum vivax Malaria

4. Fungi Microsporum Ringworm

5. Helminths Wucheraria Elephant Leg

Refer page 146 (8.1) of NECRT book

46. As under :

1. HIV (Human Immune Deficiency Virus-retrovirus) attacks a macrophage, its genomic
RNA enters the host cell.

2. Genomic RNA forms its complimentary DNA in the presence of enzyme reverse
transcriptase and host machinery.

3. Complimentary DNA incorporates with the host DNA.

4. Viral DNA forms Viral proteins and genomic viral RNA.

5. Vira RNa and protein integrates to from process.

6. These enters helper T cells and repeat the process.

7. Helper T cells get reduced and lead to AIDS symptoms.

8. Patients get susceptible to mycobacterium infections. Antibody Mediated Immune System
(AMIS).
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CHAPTER 9

STRATEGIES FOR ENHANCEMENT IN
FOOD PRODUCTION

POINTS TO REMEMBER

Animal Husbandry : Science of rearing, feeding, caring and breeding of livestocks. It also includes
poultry, farming and fishery.

Apiary :  An apiary is a place where beehived are kept in wooden chambers (artificial) to get honey and
other products of bee.

Apiculture :  Rearing of honey bees for increased production of honey, bee’s wax, propolis, royal jelly
and bee venom. Apis mellifera is commonly used for production of honey on commercial basis.

Artificial Insemination :  Introduction of semen of good quality of male into the vagina of another female.

Aquaculture :  It pertains to the production of useful aquatic plants and animals such as fishes, prawns,
crayfish, mussels, oysters and seaweeds by proper utilization of available water.

Allele :  It refers to one of the alternative forms of a gene. In most organisms there are two alleles-
Dominant and Recessive.

Blue Revolution : Increased production of fisheries based on scientific management.

Callus :  Unorganised mass of cells produced after growth of explant.

Concentrate :  Mineral rich food components e.g., Cereal grains, bran, maize and oil cake etc.

Culture Fishery :  Rearing of fishes in artificial fresh water bodies such as pond, lake reservoir using
scientific methods of feeding, breeding etc. as to enhance the output production of fish is called
water agriculture of farming.

Colchincine : An alkaloid used to prevent the formation of spindle apparatus during mitosis. It helps
in production of polyploids.

Domestication : Process of bringing a species under human management.

Emasculation : Removal of anthers from a bisexual flower which may be considered as female in a
cross.

Exotic Breeds :  Good quality breeds introduced in an area from an outside country.

Explant :  A part of plant excised from its original location and used for tissue culture.

Fry :  Young ones of fishes about 3-14 days old.

Genetic Engineering : The technique involved in altering the characters of an organism by inserting
genes from another organism into its DNA.
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Germplasm Collection :  The entire collection (of plants/ seeds) having all the diverse alleles for all the
genes in a given crop.

Green Revolution : Increased production of food due to scientific management.

Horticulture :  It is a branch of agriculture and deals with act of growing vegetables, fruits and ornamental
plants.

Hybridization :  Method of producing new individuals by crossing parents with different genetic constitution.
It brings about variation.

Heterosis or Hybrid Vigour : The superiority of F1 hybrids over either of the parents in terms of yield,
growth or any other function.

IARI :  Indian Agricultural Research Institute, New Delhi.

IVRI : Indian Veterinary Research Institute.

Inbreeding : Breeding by self pollination or selfing or between the members of same population, variety
or species.

Inbreeding Depression :  Continued close inbreeding decreases the fertility and productivity.

Livestock :  Domesticated animals like cattle, sheep, goat, camel, horse and pigs etc.

Line/ Breed : Group of individuals related by decent.

MOET : Multiple Ovulation Embryo Transfer Technique.

Out Breeding :  Crosses between different breeds.

Plant Breeding :  An applied branch of Botany which deals with improvement of economically important
plants.

Pisciculture :  Rearing of fishes to increase meat yield.

Poultry : Rearing of birds to increase meat yield and egg.

Pureline :  It is a progeny of single self fertilized homozygous individuals.

Quarantine :  All biological introduction are carefully examined for the presence of weeds, pests and
pathogens. It reduces the risk of entry of a pathogen in country.

Super Ovulation :  Stimulation of good female animal to release more eggs.

Swarms :  Group of bees.

Swarming :  Leaving off old queen with some workers and drones to start a new colony at a new place.

Sac Fry :  Newly hatched larva with yolk sac.

SCP : Single Cell Protein.

Trait : Morphological, anatomical, biochemical or behavioural features of an organism.
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QUESTIONS

VAS (1 MARK)

1. What do you understand by Live Stock?

2. Define fishery.

3. What do you understand by the term “breed”?

4. Give names of some common breeds of cattle and poultry.

5. Give the scientific name of honey bee.

6. What are swarms?

7. Name four plants which are pollinated by bees.

8. Who developed semi-dwarf wheat variety and where?

9. Jaya and Ratna are high yielding varieties of which crop?

10. Write two qualities of Saccharum offcinarum (sugarcane) grown in South India.

11. Name two fungal diseases of plants.

12. Name two viral diseases of plants.

13. What is black rot of crucifers?

14. Name the two diseases of mung bean for which resistance mutation is induced.

15. Name yellow mosaic virus resistant variety of bhindi.

16. Name the compounds present in the crop products that have adverse affects on animal growth.

17. What do you mean by Bio-fortification?

*18. Why prawn fisheries are named so? Whereas prawn is an arthropod.

SA – II (2 MARKS)

19. Define inbreeding and outbreeding.

20. What do you mean by super female and super male in cattle?

21. How inbreeding depression problem can be solved?

22. Name the new breed of sheep developed in Punjab. How this breed has been developed?

23. Name fresh water and marine fishes.

24. Find out the differences between Pisciculture and Aquaculture.

25. Which revolution is responsible for our country to not merely meet the national requirements in
food production but also helped even to export it How it so happened?
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26. Name the high yielding varieties of wheat.

*27. What is I R-8? Where it has been developed?

28. Name the high yielding variety of sugarcane.

29. Name some mutant varieties of crops and which disease these croup are resistant to?

30. What are the morphological, biochemical or physiological characteristics possessed by different
plants for resistance to insect pests?

31. Name some insect pests

32. What is alternate source of proteins of animal and human nutrition? Give example.

33. Give the composition of nutrient medium and how virus free plants can be obtained in-vitro.

34. Write any two disadvantages for inbreeding.

35. Study the table given below and fill the blanks at A, B, C, & D.

S.No. Crop Variety Resistant to disease

1. Wheat A Leaf and stripe rust, hill bunt

2. Brassica Pusa swarnim B

3. Cow pea C Bacterial blight

4. Chilli Pusa sadabahar D

SA – I (3 MARKS)

36. Inbreeding increases “homozygosity”. Comment on the statement.

37. How can inbreeding increase productivity?

38. What happens when continued inbreeding (close breeding) occurs for more than 4-6 generations?

39. How controlled breeding experiment can be carried out?

40. How chances of successful production of hybrids can be improved?

41. Name three traits or characters which have been incorporated into crop plants by plant breeders
to increase crop yield and quality.

42. Give sequential steps of breeding programme.

43. What is meant by biofortification? Give examples.

44. Define tissue culture, explants and cellular totipotency.

45. What are culture and somaclonal variation?

46. What are protoplast or somatic hybrids?

47. Explain the following statement in the light of your knowledge of food chain. ‘shifting from grain
diet to meat diet create more demand for cereals’.
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48. Fill in the blanks in the table given below from a to f

Alternate source of protein for animal and human nutrition is single cell protein.

It is rich in             a  and   b................................................................................

Can be grown on   c ........................................  and d ........................................

Common and known example is              e...........................................................

Besides rich in nutrition, SCP also reduces         f ............................................

49. Two of the steps involved in breeding a new genetic variety of a crop are given below write the
missing steps in its proper sequence

a ......................................................

b ......................................................

c ......................................................

Selection and testing of
Superior incombinents .......

e ......................................................

Collection of variability ......

LA (5 MARKS)

50. Define out breeding. What are three types of out breeding methods? Explain them with examples.

51. What is plant breeding? Give 5 steps of breeding experiment.

52. How genetic variation is created? What is its result? Can it be artificially induced. What type of
breeding it will be known as? Give examples.

ANSWERS

VSA (1 MARK)

1. Livestock are the animals useful to human like buffaloes, pigs horses, cattle, sheep camel, goat
etc.

2. Fishery is industry devoted to the catching, processing and selling of fish molluscs (shell-fish)
and crustaceans (Prawn, crabs etc.)

3. A group of animals related by descent and similar in most characters like general appearance,
features, size and configuration etc.
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4. Common breeds of cattle

Buffaloes-Murrah, mehsana, Surti.

Common breeds of poultry

Aseel, Kadaknath, Chhatisgarh and Bursa.

5. Apis indica

6. Group of bees.

7. Sunflower, Brassica, Apple and Pear

8. Norman E borlaug (Nobel Laureate) at International Centre for wheat and maize improvement
in Mexico.

9. Rice

10. Thicker stem and higher sugar content.

11. Brown rust of wheat, Red rot of sugarcane, Late blight of potato

12. Tobacco Mosaic, Turnip Mosaic

13. Bacterial disease.

14. Yellow Mosaic Virus and Powder Mildew.

15. Abelmoschus esculentus (Parbhani Kranti)

16. Glucosinolates in rap seed & mustered, Neurotoxin in Khesari Dal.

17. Breeding Crop with more than one normal composition of nutrients.

18.* As prawns are cultured like fish and can be sold like fish to grow economy of the country.

SA – II (2 MARKS)

19. Inbreeding-When breeding is between animals of the same breed.

Outbreeding-When breeding is between animals of different breeds.

20. Superior female-(cow buffalo) Produces more milk per lactation.

Superior male-(bull) Gives rise to superior progeny.

21. Selected animals of the breeding population should be mated with unrelated superior or animals
of the same breed. It restores fertility and yield.

22. Hisardale and a new breed by crossing bikaneri ewes and Marino rams.

23. Fresh water fish-Catla, Rohu and Carp etc.

Marine water fish-Hilsa, Sardine, Mackarel and Pomfret etc.
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24. Pisciculture-Rearing of fishes to increase meat yield and eggs.

Aquaculture-Production of useful aquatic plants and animals.

25. Green Revolution-It has brought about by plant breeding techniques by producing yielding and
disease resistance varieties in wheat, rice and maize.

26. Sonalika, Kalyan Sona.

27. Rice-IR-8 developed at IRRI (International Rice Research Institute) Philippines and Tai Chung
Native-1 (from Taiwan)

28. Cross between Saccharum barberi (North Indian variety) and Saccharum officinarum (Sout
Undian variety)

29. Refer Table 9.1 Page no. 175 of NCERT book

30. (1) Hairy leaves

Solid stem

Smooth leaves

Nectorless varieties

High aspartic acid

Low nitrogen and sugar content.

31. Refer table 9.2 Page no. 175 NCERT book

32. Single cell protein (SCP) e.g.. methylophilus and Mushrooms

33. Nutrient medium contains sugar, amino acids, vitamins, inorganic salts and growth regulators-
auxins and cytokinings

Virus free plants can be grown by taking MERISTEM (Apical and axillary)

34. (1) Inbreeding depression (ii) deleterious genes will expose.

35. A = Himgiri B = white rust

C = Pusa komal D = Chili Mossiac Virus. Tobacco Mossiac Virus and left culr.

SA – I (3 MARKS)

36. “Homozygosity” means homozygous pure fine are developed by crossing superior males and
superior females of same breed. The progeny so obtained from such matings are evaluated or
selected for further matings.

37. Inbreeding increases productivity because-

1. It exposes harmful recessive genes in F2 that are eliminated by selection

2. Selection helps in accumulation of superior genes and elimination of less desirable genes.
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38. Continued inbreeding, especially close inbreeding reduces fertility and productivity, thus bringing
“inbreeding depression”.

39. Controlled breeding experiment can be carried out by using artificial insemination semen is
collected from the male and injected into the reproductive tract of the selected female.

40. Multiple ovulation embryo transfer technology :

Cow is administered hormone FSH which induce follicular maturation and super ovulation (6 to
8 eggs) instead of one egg.

Female is mated with an elite bull or artificially inseminated.

Fertilized eggs at 8-32 cells stages are recovered non surgically and transferred to surrogate
mother

The genetic mother may be again used for super-ovulation.

41. Increased tolerance to environment stresses (salinity, extreme temperature drought)

Resistance to pathogens (Viruses, fungi and bacteria etc.)

Increased tolerance to insect pests.

42. Screening germplasm for resistance sources.

Hybridisation of selected parents.

Selection and evaluation of the hybrids.

Testing and release of new varieties.

43 Plant breeding programme designed to increase vitamins, minerals, higher proteins and healthier
fat content in crop yield.

e.g., Maize hybrids have twice the amount of amino acid Lysine and Tryptophan.

Wheat variety Atlas 66 have high protein content.

44. Tissue Culture–A technique of maintaining and growing plant cells, tissues or organs on artificial
medium in suitable containers under controlled environmental conditions.

Explant–The plant part which is cultured is called explant.

Cellular totipotency–Capacity to generate a whole plant from a cell /, explant is called cellular
totipotency.

45. Somaculture–Plants developed from micropropagation are genetically identical to the original
plant from which they are grown.

Somaclonal variation–The variations observed among plants generated from tissue culture are
called somaclonal variation.

46. Protoplast–Plant cells are surrounded by plasma membrance. Their cell walls are digested with
the help of enzymes.
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Isolated protoplasts from different varieties of plant are fused to get hybrid protoplasts which can
be further grown to new plants. These hybrids are called somatic hybrids and process is called
somatic hybridization e.g.. Protoplast of tomato and potato fused together to form hybrids.

47. Producers are plants and meat eaters generally eat those animals which depend on plants and
meat eaters generally eat those animals which depend on plants e.g Poultry mainly depend on
cereals.

48.
(a) Protein/Carbohydrates

(b) Vitamins/fats

(c) Straw/molasses

(d) Sewage

(e) Spirulina

(f) Environmental Pollution

49. (b) evolution and selection of parents (c) cross hybridization among the selected parents (e)
testing, release and commercialization of new cultivators.

LA (5 MARKS)

50. Outbreeding- the breeding of unrelated animals.

Outbreeding

Outbreeding
hybridization

Between individuals
Of the same breed

But having no
Common ancestors

Cross breeding

Between different breeds

Interspecific

Between different species

Significance :

It helps to overcome Hybrid animals are Have economic value
Inbreeding depression better e.g.. Mule

Refer page no. 168 NCERT book

51. Plant breeding is the purposeful manipulation of plant species in order to create desired plant
types that are better suited for cultivation, give better yields and disease resistant varieties.

Collection of variability.

Evaluation and selection of parents.

Cross hybridization among the selected parents.
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Selection and testing of superior recombination.

Testing, release and commercialization of new cultivation. Refer page no. 170 to 172 NCERT
book.

52. Genetic variation is created through changes in the base sequence within genes called mutation.

It results in the creation of a new character or trait not found in parental type.

Mutation can induced artificially through the use of chemicals or radiations (gamma)

Mutation breeding is selecting and using the plants that have desirable characters.

e.g., Mung bean-resistance to yellow mosaic virus and powdery mildew.
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CHAPTER 10

MICROBES IN HUMAN WELFARE

POINTS TO REMEMBER

Activated Sludge Process : Aerobic sewage treatment process using aerobic micro-organisms present
in sewage sludge to break down organic matter in sewage.

Antibiotics : The chemicals derived from micro-organisms and used against harmful pathogens. They
kill or retard the growth of pathogens. e.g., Penicillin.

Anaerobic Sludge Digesters : Large tanks where remaining part of flocs is pumped back for digestion
of some bacteria and fungi by anaerobic bacteria producing biogas.

Biofertilisers : Microorganisms which produce fertilisers and enrich the soil e.g., Bacteria, cyanobacteria
and fungi.

Biogas : Useful end product of biological treatment of sewage. It consists of mixture of methane, H2S
and CO2.

Bioactive Molecules : Molecules produced for commercial use from microbes and used for various
purposes e.g., Trichoderma polysporum (fungus) is used to obtain immunosuppressive agent
cyclosporin A.

B O D : (Biochemical Oxygen Demand) : Total amount of oxygen consumed by bacteria for oxidation
of organic matter present in one litre of water.

Baculovirus : Pathogens that attack insects and other arthropods. They are used to kill harmful pests
and arthropods e.g., Nucleopolyhedrovirus.

Biocontrol Agents : Use of biological methods for controlling plant diseases and pests

Effluent : The product of primary treatment of sewage which is passed into large aeration tanks for
secondary treatment.

Fermentation : The process by which microorganisms turn organic materials such as glucose into
products like alcohol.

Fermenters : A very large vessel used in industry where microbes are grown on an industrial scale.

Flocs : During secondary treatment of effluent, excessive growth of aerobic bacteria and fungi form a
mass of mesh like structure called flocs.

Fermented beverages : The beverage chemicals produced by the process of fermentation e.g., Wine,
beer and whisky etc.

Immuno Suppressive Agent : Chemical substances which suppress the immunity against organ
transplant.
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Insecticide : The chemical by which harmful insects (pests) are killed.

Lactic Acid Bacteria (LAB) : Bacteria growing in milk and convert it into curd e.g., Lactobacillus.

Mycorrhiza : Symbiotic association of fungi with roots of higher plants to absorb water and minerals
from the soil.

Methanogens : Bacteria which grow anaerobically on cellulosic material and produce methane along
with CO2 and hydrogen.

Primary Sludge : The raw form of sewage which comes for primary treatment.

Primary Treatment : The treatment steps involve removal of small and large particles through filteration
and sedimentation. The supernatant forms the effluent.

Organic Farming : Technique of farming, in which biofertilisers are used to enrich the soil.

Sewage : The organic waste matter containing water. It includes municipal waste water and large
amount of organic matter and microbes which may be pathogenic.

Secondary (Biological) Treatment : Treatment on the primary effluent in a large aeration tank with the
help of aerobic and anaerobic microbes to reduce BOD. Finally biogas is isolated and effluent
is released into natural water body.

Toddy : A traditional alcohol drink derived from palm tree by fermentation and used in Southern India.

QUESTIONS

VSA (1 MARK)

1. Define ‘Prion’.

*2. Name the bacteria that turn milk into curd.

3. Give one example of a microorganism producing bio-insecticide.

4. Expand BOD.

5. Write the components of biogas.

*6. Antibiotic penicillin was discovered by Alexander Fleming, but its full potential as an effective
antibiotic was established by other two scientists. Name them.

7. The sap of which plant is used in making Toddy. Also mention the process involved in it.

*8. You have observed that bottles fruit juices bought from the market are clearer as compared to
those made at home. Give reason.

9. Define biological oxygen demand.

10. Which microbe is used for commercial production of ethanol?

11. Which one of the following beverages is produced without distillation of the fermented broth?

Whisky, brandy, beer and rum.

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



613 XII – Biology

*12. Antibiotic penicillin was discovered by Alexander Fleming. Name the bacteria on which he was
working.

13. Which microbe is used to kill insect larvae by a toxin.

14. In which crop fields, cyanobacteria are used as biofertilisers?

15. Name any one species of fungus which is used in the production of antibiotics.

16. Name the bacterium which is used for the production of Swiss cheese.

*17. In Paddy fields, cyanobacteria serve as important friofrhililser. Name any two such micro.

18. The generation time of microbial cells present in activated sludge is 40 minutes. If cells are
allowed to grow for 8 hours, how many generations would have taken place?

*19. Which micro-organism is called baker’s yeast? Also give its one other commercial application.

20. Which antibiotic was extensively used to treat American soldiers wounded in world war II and
who discovered it?

SA – II (2 MARKS)

21. Name the gas when released in dough, causes its increase in size. Name the metabolic pathway
taking place resulting in the formation of this gas.

22. Define antibiotics. Name two antibiotics.

*23. Why do scientists suggest farmers to use biofertilisers instead of chemical fertilisers?

24. Explain how the microbes are helpful in the production of fuel.

*25. A farmer adds culture of Azotobacter to the soil before sowing a crop. How does it increase the
yield of the crop?

26. Legume crops fertilize the soil but cereals do not. Give reasons.

27. Define mycorrhiza. How does mycorrhiza act as biofertiliser?

*28. What is green manure? Name any two crop plants which are used as green manure.

29. What is sewage? Why it should not be discharged into natural water bodies directly?

30. Which Ministry of Govt. of India has initiated Ganga Action Plan and Yamuna Action Plan? What
proposal was made under these plans?

*31. Write the application of

(a) Streptococcus with respect to myocardial infraction.

(b) Methanobacterium with respect to sewage treatment.

32. Define ‘flocs’ write their role in sewage treatment.

33. Select the false statement (s) and correct it.
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(a) Trichoderma is effective biocontrol agent of several plant pathogens.

(b) Aspergillus niger, a fungus, used commercially for the production of butyric acid.

(c) Saccharomyces cerevisiae is commonly baker’s yeat as well as brewer’s yeast.

(d) Toddy is made by fermenting sap from rice.

*34. What is full form of LAB? How is it convert milk into curd and increases nutritional quality?

*35. Viruses are excellent candidates for insecticidal applications. Explain.

SA – I (3 MARKS)

36. What are biofertilisers? Give two examples of biofertilisers. Name two nutrients which are made
available by them.

37. In which food would you find acid bacteria. Write only two useful applications of this bacteria.

*38. Organic farming has been proved as a boon for both to the farmers and the environment. Justify
this statement with examples.

39. Why the use of the microbes important in the control of pests and diseases in agriculture.
Explain with examples.

*40. State the functions and the name of microorganisms which produce the following bioactive
molecules.

Streptokinase, Cyclosporin – A, Statins.

41. Name three organic acids and their producer microbes.

*42. What is measured in BOD test? BOD level of three samples of water labeled as A, B and C are
30 mg/l, 10 mg/l and 500 mg/l respectively. Which sample of water is most polluted?

43. Expand the term IPM. Describe main objectives of IPM concept.

*44. A farmer is advised to sow leguminous seeds inoculated with a bacterial culture which help in
increasing crop yield. Name the bacteria in the culture. How is this bacteria useful to the crop?

45. Draw a labeled diagram of a typical biogas plant. Write two uses of biogas.

*46. Fill the blank spaces a, b, c, d, e and f given in the following table.

Name of Organisms Commercial Product Application

Penicillium notatum Penicillin a

b Lactic Acid Making curd

Streptococcus clot buster enzyme c

Trichoderma polysporum d immuno suppressive agent

Saccharomyces cerevisiae f wine, bear, whisky.
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47. Biofertiliser are more advantageous over chemical fertilisers. Justify this statement with reference
to Rhizobium as biofertiliser.

48. In the given figure of biogas plant, label the part a, b and c. Write the function of these parts.

Gas 

b

c

a

Sludge

*49. Define fermentation. Name two alcoholic beverages produced by fermentation with the process
of distillation and two without distillation.

*50. Fill in the blanks at space from (a) to (f) provided in the sewage treatment as shown below.

Sewage treatment is done in step, subjected to filtration & sedimentation, Called
(a) .................................................

Supernatant is shifted to separate tanks. Air is pumped mechanically, Called
(b) .................................................

Microbes grow into masses called (c) ................................................................

There is reduction in (d) .....................................................................................

Bacterial flocs are allowed to settle, the sedimentation is called (e) .....................

After secondary treatment the water is released into (f) .......................................

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



616 XII – Biology

LA (5 MARKS)

51. Explain any five useful activities of microbes in producing industrial products.

*52. Before disposal, sewage is treated in sewage treatment plant. Explain the procedure to make
it less polluting.

*53. Describe the biological control of pest and diseases with suitable examples.

ANSWERS

VSA (1 MARK)

1. Prions are proteinacious infectious agents.

2. Lactobacillus.

3. Baillus thuringiensis.

4. Biochemical Oxygen Demand.

5. Methane, carbon dioxide and hydrogen sulphide.

6. Ernest Chain and Howard Florey.

7. Palm Fermentation.

8. Bottled juices are clarified by the use of pectinase and proteases.

9. The amount of oxygen that would be consumed if all the organic matter in one litre of water is
oxidized by bacteria.

10. Yeast (Saccharomyces cerevisiae).

11. Beer.

12. Staphylococci.

13. Bacillus thuringiensis.

14. Paddy fields.

15. Penicillium notatum.

16. Propionibacterium sharmanii

17. Anabaena, Nostoc, Oscillatoria (any two).

18.

19. Saccharomyces cervisial, Ethonol production.

20. Penicillin, Alexander Fleming.
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SA – II (2 MARKS)

21. Carbon dioxide Bacteria or yeast undergoes anaerobic pathway and produce CO2 gas
(fermentation).

22. Antibiotic is a chemical substance produced by some microbes and can kill or retard the growth
of other harmful microbes. Penicillin and Tetracycline.

23. Biofertilisers are biodegradable. Low cost.

Do not pollute the environment.

Do not change the chemical nature of the soil.

24. Organic matter.

Physical conditions like water and suitable temperature.

Fermentation/degradation of organic matter by microbes.

Production of methane gas.

25. Azotobacter is a free living nitrogen-fixing bacteria.

It fixes nitrogen of the atmosphere in the soil.

It increases the fertility of soil.

Fertile soil increases the yield of the crop.

26. Symbiotic bacteria Rhizobium are present in root nodules of leguminous plants.

Rhizobium fixes atmospheric nitrogen.

This fixed nitrogen fertilize the soil.

Cereals do not posses nitrogen fixing bacteria, hence do not fertilize the soil.

27. Mycorrhiza is a symbiotic association of certain fungi with roots of higher plants. Mycorrhiza
absorbs phosphorus from soil and passes it on to the plant.

28. Green manure is a quick growing crop which is cultivated and ploughed under the soil to provide
organic matter and additional nitrogen.

Lens esculanta (lentil)

Vigna sinensis (cow pea)

29. Waste water containing human excreta generated in large amount in urban areas, water becomes
polluted.

30. The Ministry of Environment and Forests.

It was proposed to build a large number of sewage treatment plants, so that only treated sewage
may be discharged into the rivers to save these major rivers from pollution.
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31. (a) remove clot from the blood vessels

(b) produce bioges (Fuel).

32. Flocs are masses of bacteria associated with fungal filaments to from mesh like structure.
Role of flocs : they consume major part of organic matter present in the sewage.

33. (b) Aspergillus niger, a fungus, used commercial of the production of citric acid.

(d) Toddy is made by fermenting sap from palm.

34. LAB – Latic acid bacteria.

LAB – produce acid that coagulate and partially digest milk proteins and convert milk to curd.
It also increases nutritional quality by increasing vitamin B12.

35. Viruses like Nucleopolyhedrovirus are pathogens that attack insect and other arthropods.
Baculoviruses have been shown species – specific, narrow spectrum insecticidal applications.

SA – I (3 MARKS)

36. They are microorganisms which enrich the nutrient quality of the soil.

Fungi, Cyanobacteria (Nostoc, Anabaena) Bacteria (Rhizobium, Azotobacter).

37. In milk (LAB or Lactic acid bacteria – Lactobacillus).

Milk is changed into curd.

In our stomach the LAB play an important role in checking disease causing microbes.

38. Organic farming – use of biofertilisers.

Chemical fertilisers pollute the soil and water.

Biofertilisers do not pollute the environment.

Low cost more crop yield.

39. Chemical pesticides pollute the environment.

Chemicals may kill both useful and harmful life forms.

Bt Cotton – Introduction of B. thuringiensis toxin gene in plants.

Trichoderma (fungus – biocontrol agent of several plant pathogens).

Baculoviruses are used as biocontrol.

40. Streptokinase – Streptococcus (Bacteria) It is used as a ‘clot buster’ for removing clots from the
blood vessels of patients.

Cyclosporin – A Trichoderma polysporun (fungus) – used as an inomunosuppressive agent in
organ-transplant patients.
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Statins – Monascus purpureus (yeast) – used as blood cholesterol lowering agent.

41. Citric acid – Aspergillus niger (Fungus).

Acetic acid – Acetobacter aceti (Bacteria).

Lactic acid – Lactobacillus (Bacteria).

42. BOD test measures rate of uptake of oxygen by microorganisms in a sample of water.

Greater the BOD of water, more is pollution.

Sample ‘C’ is most polluted because it has highest BOD level among the three samples of water.

43. Integrated Pest Management.

Involves various types of control measures to ensure continued production from the soil without
excessive use of synthetic pesticides.

Biological control,  crop rotation, use of disease resistant variety of seeds.

44. Leguminous plants have nitrogen fixing bacteria in their root nodules.

Bacteria culture has Rhizobium or Nitrobacter.

Bacteria supply nitrogen to the plant by fixing atmospheric nitrogen.

45. Refer 10.8 on page no. 186 of NCERT book.

Uses of biogas – Cooking and lighting.

46. (a) to kill disease causing bacteria.

(b) Lactobacillus

(c) Remove clots from blood vessels.

(d) cyclosporine – A

(e) Ethanol.

47. (i) Biofertilisers are economical than chemical fertilisers.

(ii) Biofertilisers are biodegradable.

(iii) Eco-friendly nature of biofertilisers.

Role of Rhizobium : It fixes atmospheric nitrogen in leguminous plants and increases the
yield.

48. (a) Mixing Tank – Dung and water are mixed to form slurry

(b) Gas Holder – to store biogas.

(c) Digester – Anaerobic fermentation of slurry to produce biogas.
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49. Fermentation : The process by which micro organisms turn raw materials such as glucose into
products such as alcohol. Whisky, brandy, rum (by distillation), wine, beer (without distillation).

50 (a) Primary treatment (b) Aeration

(c) Flocs (d) BOD/Biochemical Oxygen Demand

(e) Activated sludge (f) Water bodies like river stream.

LA (5 MARKS)

51. Beverages production.

Bakery products

Antibiotics

Enzyme production

Bioactive molecules

52. Primary treatment – Filteration and sedimentation to remove large and small particles.

Secondary treatment or biological treatment – Growth of useful aerobic microbes into flocs to
consume organic matter present in effluent.

Effluent after secondary treatment is released into water bodies like river.

53. Biological control of pests and diseases

Bt cotton – Plants are resistant to attack by insect pests.

Trichoderma – They are effective biocontrol agent of severed plant pathogens.

Baculoviruses – They attack insects and other arthropods.

Refer page no. 186 – 187 NCERT textbook.
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CHAPTER 11

BIOTECHNOLOGY :
PRINCIPLES AND PROCESSES

POINTS TO REMEMBER

Biotechnology : It deals with techniques of using live organisms or enzymes from organisms to
produce products and processes useful to humans.

Biolistics or Gene Gun : The technique of bombarding micro projectiles i.e., gold/tungsten particle
coated with foreign gene with great velocity into the garget cells.

Bioreactor : Bioreactor is a large capacity vessel with stirring arrangement in which organic raw
materials are biologically converted into specific products by recombinant microorganisms under
optimal conditions.

Cloning : It is the process of producing many identical copies of organisms and cells.

Cloning Vectors : The DNA used as a carrier for transferring a fragment of foreign DNA into a suitable
host is called cloning vector or gene carrier e.g., Plasmid, bacteriophage.

Definition of Biotechnology (By EFB) : The integration of natural science and organisms, cells, parts
thereof and molecular analogues for products and services.

Genetic Engineering : Techniques to alter the chemistry of genetic material to introduce these into host
organisms and thus change the phenotype of the host organisms.

Gel Electrophoresis : It is a technique to isolate VNTR DNA fragments with the help of gel agarose,
nylon membrane and probe sequence.

Insertional Inactivation : The presence of recombinant can be detected by a procedure that is based
on the principle that cloned DNA fragments disrupt the coding sequence of a gene.

Origin of Replication (ori) : It is a sequence from which replication starts and any piece of DNA when
linked to this sequence can be made to replicate within the host cell.

Plasmid : Self replicating circular DNA molecules found in some bacteria. It is used as a vector in
recombinant DNA technology.

Palindromic Nucleotide Sequence : The palindrome in DNA is a sequence of base pairs that reads
same on the two complimentary strands when orientation of reading is kept the same (5’ – 3’).

Polymerase Chain Reaction (PCR) : In PCR (Polymerase Chain Reaction), multiple copies of the
genes or DNA of interest are synthesized in vitro using two sets of primers and the enzyme DNA
polymerase.

Restriction Nuclease Enzyme : The enzyme that cut out a piece of DNA at a specific location (recognition
site). It is used in recombinant DNA technology.
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Recognition Sequence : Restriction enzyme cut DNA molecule at a particular point by recognizing a
specific sequence of six base pairs. This specific base sequence is known as recognition
sequence for that enzyme.

Recombinant Protein : The protein encoding gene which is expressed in a heterologous host.

Selectable Marker : It is a gene (antibiotic resistance gene) which helps in identifying and eliminating
non-transformants and selectively permitting the growth of the transformants.

Transformation : Transformation is the phenomenon by which the DNA isolated from one type of cell,
when introduced into another type, is able to bestow some of the properties of the former to the
later e.g., Antibiotic resistance gene in E.coli.

QUESTIONS

VSA (1 MARK)

1. Define biotechnology.

2. Give any two examples of microbe mediated processes in production of food materials.

3. Plasmid is used in recombinant DNA technology. State its function in this technology.

4. Name the enzymes which are used to cut DNA and join DNA fragments respectively.

5. Expand PCR.

*6. In which microorganism, tumor inducing plasmid has now been modified into non-pathogenic
bacteria and is used as cloning vector.

7. Name the enzyme which is used to break the plant cells open to release DNA along with other
macromolecules.

8. Which technique is used to separate DNA fragments?

9. Identify the recognition sites in the given sequences at which E coli will be cut and make sticky
ends.

5´–GAATTC–3´

3´–CTTAAG–5´

10. In a chromosome what is responsible for initiating DNA replication.

11. Name any genetically engineered microbe and write its one function.

12. Write the property of palindromes in DNA.

*13. In genetic engineering, there are several methods of introducing DNA into the cell. One of them
is particle bombardment into host cell. Name this technique of DNA introduction.

14. Name the device in which substances are treated to stimulate biochemical transformation by
living cells.
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*15. Why restriction enzymes are known as molecular scissors?

16. Arrange the steps of the process of rDNA technology in a proper sequence.
Cutting of DNA at specific sites, insertion of rDNA into host cell, isolation of genetic material,
amplification of gene of interest.

17. A bacterial cell is shown in the given figure. Label the part A. and mention its Use in rDNA
technology.

A

*18. A linear DNA fragment and a plasmid has three restriction sites for EcoRl. If both are completely
digested with EcoRl, how many fragments will be produced from linear DNA and plasmid
respectively.

19. State the significance of Taq polymerase in PCR.

20. Write conventional nomenclature of EcoRl.

SA – II (2 MARKS)

21. Which two core techniques/inventions enabled the birth of modern biotechnology?

22. Name any two selectable markers for E.coli and write their uses.

23. Suggest the manner in which plasmid DNA differs from chromosomal DNA.

24. Define vector in biotechnology. Name any two vectors which are used in biotechnology.

25. Name the two steps which are collectively referred to as downstream processing. Mention why
this process is significant.

26. Mention two classes of restriction enzymes/nucleases. Suggest their respective role.

27. Name two enzymes essential for recombinant DNA technology and mention their role.

28. What were two main discoveries that led to the birth of genetic engineering?

29. Make a diagrammatic representation of recombinant DNA technology showing a restriction
enzyme, the substrate DNA on which it acts, the site at which it cuts DNA and the product it
produces.

30. Which characteristic of Agrobacterium is manipulated for use in rDNA technology. Give other
example which is utilized for similar purpose in animal cells.

31. In the given process of separation and isolation of DNA fragments, some of the steps are
missing. Complete these missing steps.
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A. Restriction Digestion of DNA fragments

B. ....................................................................................

C. Staining with Ethidium bromide.

D. Visualization in U.V. light.

E. ....................................................................................

F. Purification of DNA fragments.

32. State the principle of technique – agarose gel electrophoresis. Write any one application of this
technique in biotechnology.

*33. Which out of these is not a matching pair and Why?

(a) Plasmid : autonomously replicating circular extra chromosomal DNA

(b) Restriction enzyme : molecular scissor

(c) Ligases : enzyme used to break foreign DNA from plasmid

(d) Biolistics : Gene Gun.

34.

GAATTC

CTTAAG

Restriction enzyme

G AATTC
CTTAA G

Observe the given figure and write the answers to the following :

(i) Name the restriction enzyme used in the process and what type of ends are generated
by this enzyme.

(ii) Name nucleotide sequence which is recognized by such restriction enzyme.

*35. A bioreactor of working volume 50 litre produces a recombinant protein in batch culture under
given operating conditions from its substrate. The final concentration of recombinant proteins at
the end of each run was 2.0 Kg/l. The bioreactor was operated to complete 50 runs in each year.
What will be the annual output of recombinant protein in Kg per year.
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SA – I (3 MARKS)

36. Find the difficulty in passing DNA into the host cells. How is it forced into the cell? Mention any
three ways.

37. Given any three applications of recombinant DNA technology.

38. How is gene or DNA of interest amplified using polymerase chain reaction?

39. Mention three basic steps in genetically modifying an organism.

40. Agrobacterium tumifaciens is considered as natural genetic engineer of plants. Why is it so
called?

41. What is selectable marker? Why is ampicillin resistance gene called a selectable marker?

42. Define cloning. Give a reason why animal cloning is difficult than plant cloning.

43. The presence of more than one recognition sites with the vector complicate the gene cloning.
Suggest the method that helps in the selection of recombinants.

44. Write any three essential features of a vector.

45. In the given figure one cycle of polymerase chain reaction is shown. Name the steps A, B and
C. Give the purpose of each these steps.

5'

3'

5'

3'

5'

3'

5'

5'

3'

3'
5'

3'

5'

3'

5'

3'

5'

5'

3'

Heat

Primers

(A)

(B)

(C)

Taq polymerase

3' 5'

5'
3'

3'

46. Draw a neat diagram of simple stirred tank bioreactor and label the following parts in it, pH
control, motor, sterile air, foam beaker, impeller, culture broth.

47. A selectable marker is used in the section of recombinants on the basis of their ability to produce
colour in presence of chromogenic substrate.

(a) Mention the name of mechanism involved.
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(b) Name the enzyme involved in production of colour.

(c) How is it advantageous over using antibiotic resistant gene as a selectable marker.

48. You are required a purified DNA fragment for genetic engineering. How do you obtain purified
fragments of DNA from the cells?

49. 5’CAGAATTCTTA3’

3’GTCTTAAGAAT5’

(a) Name the restriction enzyme which recognized this DNA sequence.

(b) Write the sequence after digestion by enzyme.

(c) Why are the ends generated after digestion called sticky ends?

50. Describe different methods of producing competent host cells of bacteria, plant and animal for
transformation with recombinant DNA.

LA (5 MARKS)

51. A biotechnologist wants to improve the quality of crop through recombinant DNA technology.
Describe the processes involved in this technology.

52. What is bioreactor? Draw a labelled diagram of simple stirrer-tank bioreactor. Name any four
optimum growth conditions to obtain desired product.

ANSWERS

VSA (1 MARK)

1. It deals with techniques of using live organisms or enzymes from organism to produce products
and processes useful to humans.

2. Curd, bread, wine.

3. Plasmid DNA acts as vector to transfer the piece of DNA of other organism attached to it.

4. Restriction endonuclease and ligase.

5. Polymerase Chain Reaction.

6. Agrobacterium tumefaciens.

7. Cellulase

8. Gel electrophoresis

9.

5'
G AATTC

3'

3'
CTTAA G

5'
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10. In a chromosome there is a specific DNA sequence called the origin of replication (ori) which
is responsible for initiating replication.

11. Escherichia coli (E. coli).

12. It is a sequence of base pairs in DNA that reads same on the two complimentary strands when
orientation of reading is kept same i.e., 5’–3’.

13. Biolistics/Gene gun.

14. Bioreactor.

15. Restriction enzyme cut the strand of DNA at specific sites.

16. Isolation of the genetic material, cutting of DNA at specific sites, amplification of gene of interest,
insertion of rDNA into host cell.

17. A. Plasmid

Plasmid is used as a vector to transfer the gene of interest in host cell.

18. Number of fragments of linear DNA = 4

Number of fragments of plasmid = 3.

19. Taq polymerase is a thermostable DNA polymerase, isolated from Thermos aquaticus remain
active during the high temperature induced denaturation of double stranded DNA.

20. EcoRI comes from Escherichia Coli, strain R, I indicates the order in which the enzyme was
isolated.

SA – II (2 MARKS)

21. Genetic Engineering

Cloning – Growth of desired microbes or eukaryotic cells in large quantities.

22. The genes encoding resistance to antibiotics such as ampicillin, chloramphenicol, tetracycline,
kanamycin.

Selectable markers help in identifying and eliminating non-transformants and selectively permitting
the growth of the transformants.

23.

Plasmid DNA Chloromosomal DNA

DNA

Circular DNA and extrachromosomal DNA Linear DNA

Used as vector It is not used as vector

Occurs in bacterial cells Occurs in nucleus of eukaryotic cells.

24. The DNA used as carrier for transferring a fragment of foreign DNA into a suitable host and can
replicate in the host is called vector.
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Two vectors – Plasmid, bacteriophage, plant or animal virus.

25. Separation and Purification.

This process is significant because before reaching into market, the product has to be subjected
for clinical trial and quality control.

26. Exonuclease, Endonuclease

Exonuclease removes nucleotides from the ends of the DNA.

Endonuclease makes cut at specific locations within the DNA.

27. Restriction endonuclease and Ligase

Restriction endonuclease is used to cut the strand of DNA at specific sites.

Ligases join foreign DNA to plasmid.

28. Discovery of restriction enzymes that cut DNA at specific sites.

Development of techniques in order to get new DNA fragments using cloning vectors like plasmids
and phages.

29. Refer Figure 11.2 on page 197 NCERT book.

30. Agrobacterium is able to deliver a piece of DNA known as T-DNA to transform normal plant cells.
Other example is retrovirus.

31. B Agarose gel Electrophoresis.

E elution.

32. The DNA fragments are separated according to their size through sieving effect provided by the
agarose gel (charge/mass ratio). This technique is used to separate DNA fragments.

33. (c) is not a matching pair, ligases are those enzymes which are used to join foreign DNA
to plasmid.

34. (i) EcoRI, Sticky ends.

(ii) palindromic nucleotide sequence.

35. Annual output of recombinant protein = 50 l × 2 kg/l × 50 runs/year = 5000 kg/year.

SA – I (3 MARKS)

36. DNA is a hydrophilic molecule so difficult to pass through phospholipid membrane.

(i) Chemical method – Host cells be made competent to take up DNA.

(ii) Micro-injection method.

(iii) Biolistics or gene gun method.

Refer page no. 200 – 201 NCERT book.
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37. Production of new characters in plant and animal.

Synthesis of vitamins, antibiotics and hormones.

Cure of genetic disorders.

Transfer of nitrogen fixing gene in non-leguminous plant roots.

38. In polymerase chain reaction (PCR) multiple copies of the gene or DNA are amplified in vitro
using two sets of primers and the enzyme DNA polymerase. The PCR has three steps :

(i) Denaturation

(ii) Primer annealing.

(iii) Extension of primers (long chain of DNA).

39. (a) Identification of DNA with desired gene.

(b) Introduction of the identified DNA into the host.

(c) Maintenance of introduced DNA in the host and transfer of the DNA.

40. Agrobacterium tumifaciens is a pathogen of many dicot plants. It is able to deliver a piece of
DNA known as T-DNA to transform normal plant cells into a tumor and direct these tumor cells
to produce the chemicals required by the pathogen.

41. Selectable marker is a gene which helps in identifying and eliminating non-transformants and
selectively permitting the growth of the transformants.

Ampicillin resistance gene is a selectable marker. If ampicillin resistance gene is transferred into
E coli cells, the host cells become transformed into ampicillin resistant cells. If we spread the
transformed cells on agar plates containing ampicillin, only transformants will grow and
untransformed recipient cells will die. Only to ampicillin resistance gene, one is able to select
a transformed cell in the presence of ampicillin.

42. Cloning is the ability of producing many identical copies of genes or organisms.

Plant cells are more totipotent than animal cells.

43. Selectable marker/insertional inactivation. The presence of recombinants can be detected by a
procedure that is based on the principle that cloned DNA fragments disrupts the coding sequence
of a gene. It is called insertional inactivation.

Refer procedure page no. 199 – 200 NCERT book.

44. It must be smaller in size.

It must contain ori (origin of replication).

It must incorporate a selectable marker or a gene.

It must have at least one restriction site (cutting site) for restriction endonuclease.

45. (A) Denaturation – Heat denatured DNA to separate complimentary strands.
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(B) Annealing – primers hybridizes to the denatured DNA strands.

(C) Extension – Taq polymerase extend the primers resulting in synthesis of copies of target
DNA sequence.

46. Refer figure 11.7 (a) page No. 204 of NCERT text book.

47. (a) Insertional inactivation.

(b) β – galactosidase

(c) Selection of recombinants due to inactivation of antibiotics is a cumbersome procedure
because it requires simultaneous plating on two plates having different antibiotics.

48. q to break the cell open to release DNA by treating host cells with enzymes.

q protein along with DNA is removed by treatment with protease, RNA by treatment with
RNase. Other molecules can be removed by appropriate treatments.

q purified DNA precipitate out after the addition of chilled ethanol.

49. (a) EcoRI (b) 5´ CAG 3´ and 5´ AATTCTTA 3´
3´ GTCTTAA 5´ 3´ GAAT 5´

(c) They are named so because they form hydrogen bonds with their complimentary cut
counterparts.

50. Bacteria – treating with a specific concentration of a divalent cation such as calcium

Plant – biolistics or Gene Gun.

Animal – micro-injection.

LA (5 MARKS)

51. q Isolation of the genetic material (DNA) of desired character.

q Cutting of DNA at specific location.

q Amplification of gene using PCR.

q Insertion of recombinant DNA into the host cell/organism.

q Obtaining foreign gene product.

For detail refer page no. 201 – 203 NCERT book.

52. Bioreactor is a big vessel in which raw materials are biologically converted into specific products
by using microbial plant, animal or human cells.

Refer diagram 11.7 page no. 204 NCERT book.

Optimal conditions – Temperature, pH, substrates, salt, vitamins and oxygen.
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CHAPTER 12

BIOTECHNOLOGY AND ITS APPLICATIONS

POINTS TO REMEMBER

Adenisine Deaminase (ADA) Deficiency : ADA enzyme is crucial for the immune system to function.
This disorder is caused due to the deletion of gene for adenosine deaminase enzyme.

Bt Cotton : It is transgenic plant. Bt toxin genes were isolated from Bacillus thuringiensis and were
incorporated into cotton plant.

Biopiracy : Unauthorised use of biological resources and traditional knowledge related to bioresources
for commercial benefits without proper compensatory payments.

Biopatents : These are patents granted for biological entities and processes. The Indian basmati rice
has recently cleared the second amendment of the Indian Patent Bill.

Biopesticides : Biological agents that are used to control weeds, insects and other pests.

Cry Protein : The Bt toxins are coded by a gene named cry. It is insecticidal protein. Some proteins
encoded by the genes are Cry IAc, Cry IAb and Cry II Ab. This protein is produced by soil
bacterium named Bacillus thuringiensis.

ELISA : Enzyme Linked Immuno-Sorbent Assay is one of the diagnostic technique which is used to
detect HIV/AIDS and other diseases.

Genetically Engineered Insulin : The human insulin was prepared by recombinant DNA technology.
This insulin has two short polypeptide chains A and B which are linked by disulphide bridges.

Green Revolution : Crop yield has increased tremendously to feed the growing human population.

Genetically Modified Organisms (GMO) : The organisms whose genes have been altered by
manipulation are called Genetically Modified Organisms.

Gene Therapy : Gene therapy is a collection of methods that allow correction of a gene defect that has
been diagnosed in a child or embryo.

Insecticidal Protein : A toxin in the protein crystal that is secreted by Bacillus thuringiensis. It can kill
certain insects such as tobacco budworm, armyworm and beetles.

Molecular Diagnosis : Molecular diagnosis is the early detection of diseases which is not possible by
traditional diagnostic techniques. These are – Recombinant DNA technology, Polymerase Chain
Reaction (PCR) and Enzyme Linked Immuno-Sorbent Assay (ELISA).

RNa Interference : RNA interference is a process which is used to develop pest resistant plants.

Sustainable Agriculture : It should use renewable resources, should not cause pollution and maintain
optimum yield.
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Transgenic Animals : Animals that have had their DNA manipulated by the process and express an
extra gene are known as transgenic animals.

Transgenic Crops : Transgenic crops are the crops that contain and express transgene. These crops
are also called genetically modified crops or G M Crops. These crops are resistant to insects
and capable of producing medical proteins with challenged qualities.

QUESTIONS

VSA (1 MARK)

1. Define Genetically Modified Organisms.

2. Expand GEAC.

3. State the main function of RNA interference. (RNAi).

4. From which microorganism, the human insulin is being commercially produced.

5. Name any two plants in which cry gene is introduced to make them insect resistant.

6. Name the nematode that infects the roots of tobacco plant and cause a great reduction in yield.

7. Insulin consists of two short polypeptide chains. How are these chains linked together.

8. Which bacterium plasmid is used to prepare genetically engineered insulin?

9. Name two pathogenic diseases which can be detected by amplification of their nucleic acids by
PCR.

10. State the function of Genetic Engineering Approval Committee.

11. Why would biopiracy affect India most?

12. Which two patents on India’s biological resources have been revoked?

*13. Which company has got patent rights on Basmati rice?

14. Name the protein produced by soil bacterium Bacillus thuringiensis.

*15. Insulin can not be administered orally to diabetic patients. Why?

16. What is the basic principle of ELISA?

*17. Name any two biotechnological techniques that serve the purpose of early diagnosis of pathogenic
diseases.

18. Which Indian variety of rice was patented by an American company through the US patent and
Trademark office?

19. Expand Bt.

20. Name the human protein which was present in the milk of transgenic cow, Roise.
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SA – II (2 MARKS)

21. Bacillus thuringiensis produce proteins that kill certain insects. Why does this toxin not kill the
Bacillus bacteria?

22. Some crop plants are genetically modified by manipulating their genes. In which way these
plants are useful to us?

23. Find three options that can be thought for increasing food production. Suggest best option with
reason.

24. Enlist four areas which are responsible for the recent advances in biotechnology.

*25. Write expanded form of ELISA. On which principle ELISA test is based?

26. Write two uses of Polymerase Chain Reaction.

27. Write two objectives of Genetic Engineering Approval Committee (GEAC) set up by the
Government of India.

28. Define Biopiracy. Suggest any two points to prevent biopiracy.

*29. “Industrialised nations exploiting the bioresources of under industrialised nations”. Justify the
statement with suitable example.

30. Give two ethical concerns regarding biotechnology.

*31. At which level RNAi silence the gene :

Transcriptional or translational level. How?

*32. In the following pairs, diagnostic technique and their applications are given which one of these
is mismatched and why?

(a) PCR : Detect presence of a parthogen only when it produces a disease symptom.

(b) ELISA : Identification of HIV infected patients using serum samples.

(c) DNA Microarray Analysis of differential gene expression in cancer and normal cells.

(d) Autoradiography : Allowed to detect mutated genes in a clone of cells.

SA – I (3 MARKS)

33. Biotechnology is being used to improve the quality of human life. Suggest three critical areas
of biotechnology in which more research is needed.

*34. Name the toxin which is coded by a gene named cry. Which organism produces it? How has
mass exploitation of this protein possible?

*35. Which strategy you suggest to prevent the crop plants from infestation by several nematodes.
Describe the mechanism. Which bacterium is used as a vector to transfer the gene in this
process.
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36. Write chemical nature of insulin. How does mature insulin differ from proinsulin. Explain preparation
of genetically engineered insulin.

*37. Define gene therapy. If a person is born with adenosin deaminase (ADA) deficiency, a hereditary
disease, how do you correct this defect using gene therapy?

38. What are transgenic crops? Write any two point of difference between transgenic crop technique
and normal breeding technique.

39. Why is the use of microbes important in the control of pest and insect diseases in agriculture?
Explain with two suitable examples.

*40. Some diseases cannot be easily detected in early stages because the symptoms are not visible.
Name any three techniques which help in early diagnosis and explain and explain their principle.

41. In which way, the genetically modified food differ from the food produced from traditional varieties?

42. Write any three problems that may arise due to use of genetically modified food.

*43. Few gaps have been left in the following table, showing certain organisms and their applications.
Fill up the gaps.

S.No. Organisms Applications

(i) Bacillus thuringiensis ....................................

(ii) .................................... Production of human insulin, human growth factors, interferons.

(iii) Transgenic cow ....................................

(iv) .................................... Production of pest resistant dicot plants

(v) Transgenic mice ....................................

(vi) .................................... Vitamin ‘A’ enriched rice.

44. If a person is born with a hereditary disease, can gene therapy be taken for such a disease?
Explain with example.

LA (5 MARKS)

45. Why are transgenic animals being produced? How can man be benefited from such modifications?

*46. ‘The biotechnology can greatly promote human welfare, but it can also be misused to increase
human sufferings’. Justify the statement.

47. In the given figure the Agrobacterium is utilized for the production of a transgenic crop. Explain
the steps a, b, c, d and e shown in the figure.

Step (a)

Step (c)
Agrobacterium

Plasmid

Step (d)

Step (e)

Transgenic
Crop

PCR

Step (b)
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ANSWERS

VSA (1 MARK)

1. Plants, bacteria, fungi and animals whose genes have been altered by manipulation are called
Genetically Modified Organisms (GMO).

2. Genetic Engineering Approval Committee.

3. RNA interference prevents infestation and translation of mRNA.

4. Escherichia coli.

5. Bt cotton, Bt corn, Soyabean, rice, tomato, potato.

6. Meloidegyne incognitia.

7. By disulphide bridges.

8. Plasmids of E. Coli.

9. AIDS, Cancer.

10. It makes decision regarding the validity of G M research and the safety of introducing G M
organisms for public services.

11. India is richest country in bio-diversity in the world.

12. Healing properties of turmeric.

Pesticides from Neem plant.

13. An American company got patent rights on Basmati rice through the U S Patent and Trade mark
Office.

14. Crystal protein (cry protein).

15. Due to presence of peptide chain which can be digested by protease enzymes and becomes
uneffective.

16. ELISA is based on the principle of antigen and antibody interaction.

17. Recombinant DNA technology, polymerase chain reaction (PCR) Enzyme linked immuno - sorbent
Assay (ELISA).

18. Basmati.

19. Bt - Bacillus thuringiensis.

20. Human alpha - lactalbumin.

SA – II (2 MARKS)

21. Bt toxin protein is produced as inactive protoxin.

It is converted into active form in the presence of alkaline pH of the gut of insects.
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The activated toxins binds to the epithelial cells of midgut.

Toxins create pores in the gut that cause cell swelling and lysis, and finally cause death of the
insect.

22. G M crops are more tolerant to abiotic stresses.

Pest resistant crops.

Helped to reduce post harvest losses.

Increased efficiency of mineral usage by plants.

Enhanced nutritional value of food.

23. Agro-chemical based agriculture.

Organic agriculture.

Genetically engineered crop – based agriculture.

Genetically engineered crop – based agriculture is the best option because it minimizes the use
of fertiliser chemicals.

24. Agriculture Food Industry

Medicine Environmental Engineering.

25. Enzyme Linked Immuno Sorbent Assay

ELISA is based on the principle of antigen – antibody interaction.

Infection can be detected by the presence of antigen or by detecting the antibodies synthesized
against the antigens of pathogen.

26. (i) PCR is used to detect HIV infection in suspected AIDS patients at an early stage.

(ii) It is used to detect mutation in genes in suspected cancer patients.

27. Make decisions regarding the validity of G M research.

The safety of introducing G M organisms for public services.

28. Unauthorised use of bioresources and traditional knowledge related to bioresources for commercial
benefits are called biopiracy.

Benefits of bioresources should be shared between developed and developing nations.

Laws should be developed to prevent unauthorized exploitation of their bioresources.

29. Industrialised nations are collecting and patenting the genetic resources themselves e.g., an
American company got patent rights on Basmati rice.

Valuable biomolecules obtained from bioresources are patented and used for commercial
purposes.
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Useful genes are isolated from bioresources and patented.

The traditional knowledge related to bioresources is utilized by other nations.

30. Genetic modifications of organisms can have unpredictable results when such organisms are
introducted into the ecosystem.

Use of animals in biotechnology causes great suffering to the animals.

31. RNAi silence the gene at translation level. This method involves silencing of a specific mRNA
due to complementary dsRNA molecule that binds to and prevent translation of the mRNA
(silencing).

32. (a) is mismatched.

PCR can detect very low concentration of pathogen (bacteria, virus) even when the symptoms
of disease are not yet visible.

SA – I (3 MARKS)

33. Providing the best catalyst in the form of improved organism usually a microbe or pure enzyme.

Creating optimal conditions through engineering for a catalyst to act.

Down stream processing technologies to purify the organic compounds.

34. Bt toxin.

Bacillus thuringiensis.

Man has developed transgenic crops by introducing this gene from bacteria to crop plants such
as Bt cotton and Bt corn etc.

35. Strategy based on the process of RNA interference (RNAi)

Mechanism Refer page no. 209 NCERT book.

Nematode – specific genes are introduced into plant using Agrobacterium vectors.

36. Insulin consists of two short polypeptide chains : chain A and chain B that are linked together
by disulphide bridges.

Proinsulin has an extra stretch of C peptide chain.

Introducing two DNA sequences corresponding A and B chains of human insulin in plasmid of
E. coli.

37. Reference page no. 211. NCERT book.

38. A crop that contain and express a transgene is called transgenic crop.

Transgenic crop Normal Breeding technique

1. Any gene can be used for transfer. Only those genes can be used that are present in such
species that can be hybridized with them.

2. Change in genotype can be controlled. Changes cannot be controlled.
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39. Bt toxin is produced by Bacillus thuringiensis. Bt toxin gene has been cloned from the bacteria
and been expressed in plants to provide resistance to insects.

Using Agrobacterium vectors, nematode specific genes are introduced into the host plant.

For detail refer page no. 208 and 209 NCERT book.

40. Recombinant DNA technology.

Polymerase Chain Reaction (PCR)

Enzyme Linked Immuno Sorbent Assay (ELISA)

For principle refer page no. 212 NCERT book.

41. Genetically modified crops contain the protein formed by transgene.

It has antibiotic resistance gene

It contains the enzyme produced by the antibiotic resistance gene that was used in the gene
transfer.

42. A genetically modified food may produce toxicity.

Enzymes produced by antibiotic resistant gene may produce allergy.

The bacteria in the alimentary canal could take up antibiotic resistance gene and they may
transfer into resistant to the related antibiotics.

43. (i) production of BT toxin, used as biodegradable insecticide for crop protection.

(ii) Escherchia coli.

(iii) production of human protein – alpha lactalbumin enriched milk.

(iv) Agrobacterium

(v) Used to test the safety of the polio vaccine.

(vi) Golden rice.

44. Yes, hereditary disease like ADA deficiency can be cured by gene therapy.

Refer page – 211 NCERT textbook.

LA (5 MARKS)

45. To study normal physiology and development of animals.

Study of diseases.

Biological products.

Vaccine safety.

Chemical safety testing.
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46. Biotechnology provides useful products and services by using microorganisms, such as
manufacture of baking powder, alcoholic beverages etc.

Used in preparing medicines.

It contributes to sustainable agriculture.

Transgenic plants and animals.

Biotechnology can also be misused in the following ways :

q Biotechnological developments favour rich industrialized nations.

q Biopiracy through biotechnology.

q Can cause biowar.

47. Step (a) – Plasmid is removed and cut open with restriction endonuclease

Step (b) – Gene of interest is isolated from another organism and amplified using PCR.

Step (c) – New gene is inserted into plasmid.

Step (d) – Plasmid is put back into Agrobacterium.

Step (e) – Agrobacterium based transformation.
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CHAPTER 13

ORGANISMS AND POPULATIONS

POINTS TO REMEMBER

Adaptation : Morphological/Physiological/Behavioural change that enables the organism to live
successfully and reproduce in its habitat.

Aestivation : Summer sleep. Metabolic activities are suspended, like done during hibernation.

Allen’s Rule : Animals that inhabit in very cold climates have shorter extremities like ear, tail etc. to
minimize the heat loss.

Ammensalism : Relationship in which one species member is harmed where as other is un-affected.

Biome : Ecosystems of large type.

Commensalism : Relationship in which one species member is benefited but the other member is
neither benefited nor harmed.

Carrying Capacity : The maximum population size that an environment can sustain. At this point the
population size levels off in the logistic growth model.

Competition : Relationship in which both species members are at loss.

Eurythermals : Organisms that can survive in the wide range of temperature.

Euryhaline : Organisms tolerant of wide range of saline conditions.

Ecology : Study of relationship of interaction between organism and abiotic environment.

Environment : The aggregate of conditions in the surroundings, affecting the existence or development
of someone.

Emigration : Permanent departure of individuals from the area under consideration, to somewhere else.

Homeostasis : Organisms try to maintain the constancy of the internal environment.

Hibernation : Winter sleep. The animal goes into hiding during winter and suspend the body activities
to the minimum during that period and conserve the energy e.g., All poikilothermal animals like
frog, lizard etc.

Immigration : Permanent arrival of individuals to an area after taking birth elsewhere.

Migration : Temporary moving away from the stressful habitat to more hospitable area and return to
previous area (by the time stressful period is over).

Mortality : Number of individuals die in a given time.

Mutualism : Relationship in which both species members are benefited.
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Natality : Number of births/hatching/germination during a given period and added to initial population.

Osmoconformers : The organisms that do not control the osmotic concentration of their body fluids,
but change the osmolarity of the body fluids according to the medium in which they live e.g.,
Hagfish, stingray etc.

Osmoregulators : The organisms that maintain the internal osmolarity, which is different from the
surrounding medium, in which they live e.g., Mammals.

Population : Collection of individuals of a species present in a particular geographical condition.

Population Density : Number of individuals present in per unit area or volume.

Parasite : Organisms getting benefit of space (for living) and nourishment from the host.

Predation : Relationship in which one species member devour the member of other species for food.

Stenothermals : Organisms that can survive in the narrow range of temperature.

Stenohaline : Organisms tolerant of narrow range of saline conditions.

Species : Related individuals which have common ancestry, share similar genetic material, freely
interbreed in nature and produce fertile offsprings.

QUESTIONS

VSA (1 MARK)

1. Suggest two common causes for the seasons to happen.

2. Name two physical factors of the atmosphere which determine a biome such as desert, rain
forest and tundra.

*3. Why the maintenance of body temperature is significant for the organism?

4. For an aquatic organism, merely being present in the water is not sufficient. Name two qualities
of water which should be significant for such organisms.

5. Some organisms migrate temporarily to other places and return back after some time. Why do
they do so?

6. When two species interact, what happens in a competition?

*7. A fish of fresh water was shifted to the sea, and died after sometime. Suggest the scientific
reason of its death.

8. Name two parameters which tend to increase the population density.

9. Name two parameters which tend to decrease the population density.

10. Birds of Siberia leave their place during extreme winters and return afterwards. Where and why
do they usually go?

11. Suggest how does a desert lizard show behavioural adaptation during low and high temperature
condition.
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12. Define Darwin’s fitness.

*13. Mention one ecological significance of predation.

14. State competitive exclusion principle/Gause’s principle.

SA – II (2 MARKS)

*15. Which component of the spectrum is harmful to the organisms? Support your view with reasons.

16. Name two physiological changes in the people living in mountain areas, which are helpful to
adapt in the atmospheric condition of low oxygen.

17. Name the key abiotic factors which lead to the variations in physical and chemical composition
of different habitats.

18. Sometimes the outside temperature goes much lower or much higher than the body temperature.
Suggest ways adopted by mammals to achieve homeostasis in both these conditions.

19. Mammals living in very cold places need to conserve their body heat. Name any two anatomical
changes in these animals which are helpful in reducing the loss of body heat.

*20. Enlist some attributes that a population does have and as an individual and the organism does
not.

21. Refer pre-reproductive and post reproductive age groups in declining and expanding populations.
Compare for any one aspect.

22. Enlist any four adaptations in desert plants which are helpful in their survival in water deficient
(xeric) condition.

*23. Mention any two physiological adaptations in kangroo rat, to meet out the condition of less water
availability/xeric condition.

24. Mention two strategies adopted by some of the organisms to overcome the stressful conditions
existing for a limited period of time.

25. Explain in brief any two models/patterns of population growth.

26. Enlist any four needs which make the interaction to happen between members of different
populations.

27. Enlist any four features in parasite animals which are helpful in making their lifestyle successful.

28. By taking an example, define commensalism.

*29. Natality and immigration both tend to increase the population size. How do both these differ in
their respective characteristics? Suggest.

*30. Mortality and emigration both tend to decrease the population size. How do these differ in their
respective characteristics? Suggest.
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*31. Study the table given below and suggest the name of biome in blank space at A, name of biome
in blank space at B, mean annual Rainfall in blank space at C and temperature range in blank
space at D.

S.No. Mean annual temperature Mean annual rainfall Name of Biome

1. 30°C 400 cm A

2. –10°C 100 cm B

3. 30°C C Hot Desert

4. D 20 cm Coniferous Forest

SA – I (3 MARKS)

*32. Suggest the way in which the population density is expressed in the following cases.

(a) Single huge banyan tree with large canopy.

(b) Fish in a lake.

(c) Tiger census in a national park/tiger reserve.

*33. Describe the term hibernation, aestivation and diapause by taking suitable example for each.

34. Define amensalism taking suitable example. Write the way in which it is different from
commensalism.

*35. Mention at least one example from plants and at least one from animals showing their defence
mechanism to escape from becoming victim of predation.

LA (5 MARKS)

*36. Establish the relationship between the surface area and body volume. Suggest the reason that
we do not find small sized animals in the polar region.

*37. Predator and herbivores are not different in broad ecological context. Submit your view in this
regard. Mention any three ecological services rendered through predation. Why in nature the
predators are said to be prudent?

ANSWERS

VSA (1 MARK)

1. (i) Revolution of the earth around the sun.

(ii) Tilt of the earth on its axis.

2. Temperature and rainfall/snowfall.

3. Temperature affects the kinetics of enzymes through basal metabolism.

4. Salinity and pH.
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5. They move from stressful habitat to comparatively comfortable and hospitable area.

6. They strive for the same resource.

7. Fish could not adjust with the changed osmotic conditions.

8. Natality and Immigration.

9. Mortality and emigration.

10. Keoladeo National Park/Ghana Bird Sanctuary in Bharatpur, Rajasthan. They lay their eggs in
comparatively warmer and food rich situation.

11. They warm their body by basking in the sun. Escape into shade under high temperature condition.

12. Populations evolve to maximize their reproductive fitness, in the habitat in which they live. Most
efficient reproductive strategy is adopted.

13. It is the nature’s way of transfer of energy fixed by the green plants, to the higher trophic level.

14. Two closely related species sharing common resource can not co-exist indefinitely. The
comparatively inferior in the competition is ultimately eliminated.

Hint – Gause worked on two species of Paramaecium aurelia and Paramaecium caudatum.
When these two species were cultured separately on a fixed amount of diet, both multiplied and
reached finally at constant level, where both species were grown together with a limited amount
of food, only Paramaecium aurelia was left. Importantly Paramoecium aurelia had not attacked
the other species nor secreted any harmful substance.

SA – II (2 MARKS)

15. Ultra violet radiation.

Shorter wavelength has more energy/penetration capacity in the skin.

May cause damage to cells, and skin cancer.

16. (i) Increase red blood corpuscles production.

(ii) Increased breathing rate.

17. Temperature, water, light and soil.

18. When hotter outside, the body releases sweat.

Evaporation of sweat cause cooling. By movement of muscles (shivering or exercise) heat is
generated.

19. (i) Presence of fat layer under the skin acts as insulation.

(ii) Short size of ear, tail, nose and limbs (hint refer Allen’s rule).

20. Birth rate, Death rate, sex ration, age groups.

21. Refer Figure 13.4 page no. 227 of NCERT book.

22. Refer page 225, para adaptations of text book of NCERT.

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



645 XII – Biology

23. (i) Urine produced is in concentrated form, so water is conserved.

(ii) Water produced as by product during internal fat oxidation.

24. (i) Migration

(ii) Suspension of active life through hibemation/aestivation/spore formation.

25. (i) Exponential growth – Population growth in geometric ratio.

(ii) Logistic growth – Population growth up to carrying capacity with enough resources.

26. Food, pollination, space, digestion of complex organic material.

27. Loss of unnecessary sense organs. Presence of suckers/adhesive organs loss of digestive
system, high reproductive capacity.

28. Interaction between two organisms in which one species gets benefit but the other is neither
harmed nor benefited. e.g.. Orchid plant growing as an epiphyte on some other tree.

29. Natality pertains to taking birth at the place in study. Immigration pertains to arrival of members
to the place of study after taking birth at other place.

30. Mortality pertains to death of individuals at the place of study. Emigration pertains to departure
of members to other place.

31. (a) tropical forest,

(b) Arctic and alpine,

(c) Less then 25 Cm,

(d) 0 to 15°C

SA – I (3 MARKS)

32. (a) Percent cover in biomass.

(b) Nature of fish caught per trap.

(c) Number per unit area.

33. Hibernation – Water sleep to overcome unfavourable condition.

Aestivation – Summer sleep to overcome unfavourable condition (dessication).

Diapause – Zooplankton suspend their development process under unfavourable conditions.

34. Relationship in which one species is harmed and other is unaffected e.g.. A species produces
antibiotic chemical (allochemicals) which prevent growth of other species.

35. (a) Camouflage – to avoid easy detection by predator e.g.. Chameleon.

Monarch butterfly is distasteful because it acquires a chemical by feeding on poisonous
weeds.
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(b) Acacia develops thoms and escape from browsing animals.

LA (5 MARKS)

36. Small sized animals have a larger surface area. When it is cold outside they tend to loose body
heat at faster rate.

To generate more heat, they should have high rate of metabolism and spend energy resource,
e.g.. in polar regions large sized animals are present, so heat loss is reduced.

37. Predator and herbivores are not different in broad ecological contest, it is the way of nature to
transfer the energy to next higher trophic level.

Predation keeps population size under control.

Predators should be “prodent” meaning that these act with care and have thought for future. If
predators overexploit the prey, they themselves will become extinct for lack of food.

Refer page no. 233 NCERT book.
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CHAPTER 14

ECOSYSTEM

POINTS TO REMEMBER

Climax Community :  The stable and final biotic community that develops at the end of ecological
succession and is in the perfect harmony with its physical environment.

Detritus :  Dead leaves, twigs, algae, animal remains etc. constitute detritus.

Detritivore :  Organisms feeding on organic wastes.

Ecological Succession :  The successive and orderly replacement of one community by the other
community in an area, over a period of time.

Ecological Pyramids :  The sequential graphic representation of an ecological parameter (number/
biomass/energy) depicting different trophic levels in a food chain.

Ecosystem :  Relationship between living organisms and their abiotic surrounding.

Food Chain :  The unidirectional representation of transfer of food energy through connected organisms
with repeated stages of eating and being eaten.

Food Web :  Intermingled food chains in a community constitute food web.

Gross Primary Productivity :  Rate of production of organic matter during photosynthesis.

Net Primary Productivity :  Gross primary productivity minus the respiratory losses.

Primary Productivity :  Amount of biomass or organic matter produced by producers per unit area over
a period of time.

Standing Crop :  Amount of biomass present in various trophic levels in a population at a given time.
(The term applies equally well to plants and animals).

Standing State :  The amount of minerals/nutrients present in the soil at a given time.

QUESTIONS

VSA (1 MARK)

1. Suggest one word for different levels occupied by different species during their distribution in a
community.

2. Expand the term PAR.

3. What do you mean by trophic level?

*4. Name the situation in which an ecological pyramid is inverted in shape.
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5. Name one detritivore.

*6. Name the ecological pyramid which is always upright and never inverted.

7. Nutrients are taken up by the organisms from the ecosystem, but are never lost. Suggest how
it become possible?

8. Name two climatic factors that regulate decomposition process through their activities of soil
microbes.

9. Study the representation of ecological pyramid given below. Identify and name the ecological
pyramid. Also mention the position of small standing crop.

Primary Consumer

Primary Producer

SA – II (2 MARKS)

10. Mention the two types of primary productivity in brief.

11. Name different functional components of ecosystem which function as a unit.

12. Establish relation between gross primary productivity and net primary productivity.

*13. Mohan said that “animal diet provides more energy”. Sonu did not agree with this statement of
Mohan. Suggest your view by taking scientific basis in this regard.

14. What is standing crop and standing state?

*15. A plant species is replaced by the other species over a period of time during ecological succession.
Suggest two reasons for this type of happening.

16. What is a pioneer species and climax community in aspect of ecological succession?

*17. Make a comparison for two points between primary succession and secondary succession.

*18. Compare the grazing food chain and detritus food chain in the aspect of their (a) origin and (b)
energy status.

19. What are saprotrophs? Mention their ecological significance.

20. Make comparison for two points between hydrarch succession and xerarch succession.

SA – I (3 MARKS)

21. Enlist the different stages involved in the primary succession in an aquatic situation.

22. With the help of simple ray diagram, show the cycling of phosphorus in a terrestrial ecosystem.

23. Enlist any six services provided by ecosystem.
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24. Study the table given below and fill the blanks from A to F

S.No Component of the Ecosystem Position of the trophic level Organism present in the Food chain

1. E Fourth tropic level F

2. Secondary consumer D Bird, fish, wolf.

3. B Second tropic level C

4. Primary producer A Phytoplankton, grass, tree.

*25. Fill in the blank from a to f in the following questions :

(a)..... involves breakdown of detritus into small pieces by detritivores

Water soluble inorganic nutrients go down with soil layers. The process is 
called (b) ......

(f) ...... involves breakdown of detritus into small pieces by detritivores

Enzymes of (c) ..... and (d) ..... degrade organic material. The process is
called (e) ....

LA (5 MARKS)

26. Describe the different steps involved in the process of decomposition of dead remains of plants
and animals.

ANSWERS

VSA (1 MARK)

1. Stratification.

2. Photosynthetically Active Radiation.

3. Organisms having a feeding relationship with the other organisms called trophic level/food level.

4. Pyramid of biomass in an aquatic system is inverted. (Hint : Small standing crop of phytoplankton
support large standing crop of zooplankton).

5. Earthworm (Eats dead and decaying matter).

6. Pyramid of energy. (When energy flows from a particular trophic level to the next trophic level.
Some energy is always lost as heat at each step.

7. Nutrients are recycled time and again indefinitely. (Hint :Though the nutrients are taken up from
the environment. These may be retained till the organism lives. These are returned back to the
environment by bacteria and fungi, after the death of the organism, by the process of decay).

8. Temperature, Soil moisture.
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9. Pyramid of biomass in aquatic system. Primary producers represents small standing crop.

SA – II (2 MARKS)

10. (i) Gross Primary Productivity – The amount of biomass present in different trophic levels
in an ecosystem.

(ii) Net Primary Productivity – The amount of biomass left after eliminating the loss in
respiration from gross primary productivity.

11. Productivity, Decomposition, Energy flow, Nutrient supply.

12. The rate of production of organic matter/biomass an ecosystem is the GPP. A considerable
amount of this organic matter is utilized in respiration. After loss in respiration, the remaining
biomass is referred as NPP.

13. Animal diet does not provide more energy. On contrary, the vegetable diet provides more
energy. The trophic level which is more close to producer provide more energy.

(Hint use 10% law for transfer of energy at each trophic level)

14. The amount of living material present in different trophic levels at a given time is standing crop.

The amount of nutrients/minerals present in soil at a given time is standing state.

15. Each set of organism changes the physical conditions/microclimate thereby making conditions
unfavourable.

The community that is more complex and more specific in requirements of new situation,
establishes itself.

16. The species which invades first in the barren area.

The community which is present at the end of ecological succession and is present in harmony
with the environment.

17. Primary Succession Secondary Succession

(i) Starts from barren area where no (i) Starts in area where soil is present but
soil was present. biotic communities have been destroyed by

fire etc.

(ii) Competition between species is (ii) Competition between species is not so tough.
tough.

(iii) Introduction of new species is not (iii) Introduction of new species is easier.
easy.

(iv) Takes longer time to reach at (iii) Takes lesser time to reach climax say 100
climax, say 1000 years. years.

18. (a) Grazing food chain starts from producers. Detritus food chain starts from organic matter.

(b) Grazing food chain is the major conduit of energy flow in an aquatic system.
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19. Saprotrophs are the organisms which fulfill their energy and nutrient requirement by degrading
the organic matter.

Saprotrophs are significant ecologically in the sense that they convert the complex food material
into simpler form thus returning the minerals back into nature.

20. Hydrarch Succession Xerarch Succession

(i) Succession stages proceed from (i) Succession stages proceed from xeric (dry)
hydric (water) to mesic (neither
dry nor wet).

(ii) It starts in water. (ii) It starts on barren rock.

SA – I (3 MARKS)

21. Phytoplankton,

Submerged plant stage,

Submerged free floating plant stage,

Reed – swamp stage,

Marsh – meadow stage,

Scrub stage and then climax forest.

22. Refer fig. 14.7 page no. 255 NCERT text book.

23. Forest ecosystems purify air and water,

Mitigate droughts and floods,

Cycling of nutrients,

Generate fertile soil,

Provide wildlife habitat,

Maintain biodiversity,

Pollinate crops,

Storage site for carbon and its products,

Provide aesthetic, cultural and spiritual values.

24. (a) First trophic level

(b) Primary consumer

(c) Zooplankton, grasshopper, cow.

(d) Third trophic level.
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(e) Tertiary consumer

(f) Man, lion.

25. (a) fragmentation

(b) leaching

(c) bacteria

(d) fungus

(e) catabolism

(f) decomposition.

LA (5 MARKS)

26. The dead remains of plants and animals called detritus undergo decomposition and converted
into simple substances. The steps of this process are :

Fragmentation, Leaching, Catabolism, Humification, Mineralisation.

Refer Subtopic 14.3 page no. 243 NCERT book.
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CHAPTER 15

BIODIVERSITY AND CONSERVATION

POINTS TO REMEMBER

Biodiversity :  The totality of genes, species and ecosystem of a region.

Biosphere Reserve :  The area with objective to conserve biological diversity along with their natural
ecosystem, ecological and environmental research, both within an adjacent to these reserves,
and to provide facilities for education and training.

CITES : Convention on international trade in Endangered species, under auspices of IUCN with aim of
regulating trade in endangered species of animals and plants.

Cryopreservation :  Preservation in liquid nitrogen at –196°C.

Endangered :  Plant or animal species whose number is so few that it is at risk of becoming extinct.

Extinct :  No reasonable doubt that the last individual has died.

Endemism :  species confined to that region and not found elsewhere.

Ex Situ :  Off the site.

IUCN : International Union for Conservation of Nature and Natural Resources.

In Situ :  On the actual site.

MAB :  Man and Biosphere Program started by UNESCO in 1986.

National Park :  Area for wild life where forestry, grazing and cultivation is permitted. Private ownership
is not allowed.

Protected Area :  An ecological and biographical area in which wild life is conserved, poaching is
prevented, natural resources are protected.

Sanctuary :  Protected area for wild life where harvesting of timber, collection of minor forest products
and private ownership rights are permitted so long as wild life remains in perfect harmony with
nature.

Species :  Individuals or members of populations capable of reproducing themselves within the group
and produce fertile offspring that morphogenetically resemble their parents.

QUESTIONS

VSA (1 MARKS)

1. Name the person who popularized the term biodiversity.
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2. What are endemic species?

3. Name the group among animals which is most species rich. Mention the approximate percentage
shared by this group among animals.

4. Name the part of the earth having greatest biodiversity.

5. Who proposed the “Rivet popper hypothesis”?

*6. Mention any two examples of the species, along with their place from where these became
extinct in the last 500 years.

7. Name the ecosystem which faces loss of species most, due to habitat loss and fragmentation.

*8. Write two criteria for the identification of “Biodiversity hot spots.”

*9. Name the group among animals having highest number of species from

(a) Invertebrates and

(b) Vertebrates as shown in the diagram given below.

(a) Invertebrates (b) Vertebrates

SA – II (2 MARKS)

*10. How is the in-situ cinservation strategy different from ex-situ conservation strategy?

11. Suggest any two strategies involved in the in-situ conservation.

12. Enlist any four strategies involved in the ex-situ conservation.

SA – I (3 MARKS)

*13. Explain the three types of biodiversity existing at different levels of biological organization.

*14. “The richness or wide variety in a community is related to the functioning of the ecosystem.”
Support three view points in this regard.

15. Suggest any three possible consequences followed by loss of biodiversity in a region.

16. Describe three needs felt to conserve biodiversity.

*17. Study the diagram of the earth given below. Give the name of the pattern of biodiversity shown
therein. Suggest any two reasons for this type of happening.
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Pole

Biodiversity

Pole

0°0°

LA – (5 MARKS)

18. Define latitudinal gradients. Suggest this with example. Mention any three reason/hypotheses
that might account for greater biological diversity in tropical areas.

*19. Explain reasons for loss of biodiversity, commonly known as “The Evil Quartet.” Why do we
grieve for the genes when a species is lost?

ANSWERS

VSA (1 MARK)

1. Edward Wilson

2. The species restricted to a particular area and not found elsewhere in nature, so called endemic
species.

3. Insecta is the most species rich group among animals. It is about 70% of all the animals.

4. Amazon tropical rain forest in South America.

5. Paul Ehrlich proposed the Rivet popper hypothesis.

6. Refer para Loss of Biodiversity on page no. 263 NCERT book.

7. Tropical Rain Forest.

8. High level of species richness.

High degree of endemism.

9. (a) Insects (b) Fishes

SA – II (2 MARKS)

10. In-situ conservation is done on the site. Ex-situ conservation is done off the site.

11. Creation of protected areas like biosphere reserves, national parks and sanctuaries. Sacred
groves where plants and animals are treated with great respect.

12. Creation of zoological parks, botanical gardens and wildlife safari parks.
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Cryopreservation of gametes.

In vitro fertilisation.

Propagation through tissue culture.

Creation of seed banks.

SA – I (3 MARKS)

13. Biodiversity exists at the following levels :

1. Genetic Diversity : It exists in number, type of genes (alleles) as well as chromosomes
present in a species. India has about 50000 types of rice and about 1000 types of
mango.

2. Species Diversity : Exists in the richness of different species e.g.. Amphibian species are
rich in number in western ghats than in eastern ghats.

3. Ecological Diversity : Exists in the variety of ecosystems that occur over a total landscape
or geographical area e.g.. India has variety of ecosystems like deserts, rain forests,
mangroves, wetlands, estuaries and alpine etc.

14. The richness or wide variety in a community is related to the functioning of ecosystem. It can
be exemplified by the following view points :

The communities having more number of species are more stable than those with lesser number
of species.

Communities with greater number show greater resistance to invasions by alien species and
pathogens.

Increased biodiversity contributes to higher productivity.

15. Loss of biodiversity in a region may lead to :

Decline in plant production.

Less resistance to environmental imbalances like drought and floods.

Increased variations in the process of ecosystem viz. plant productivity, water use, pest and
disease cycles etc.

16. Narrow Utilization Aspect : Humans derive direct benefit from nature in the form of food, fibre,
medicine, firewood, industrial products etc. The nations which have rich biodiversity can be more
beneficial to reap the benefits.

Broad Utilization Aspect : Biodiversity plays a major role in the ecosystem services that nature
provides. Oxygen availability, pollination, aesthetic pleasure etc. and many other unaccounted
benefits we get.

Ethical Aspect : Every species has its own intrinsic value. We have the moral duty to care for
the well being of the other animal and plant species, we share with, on this planet. We must
conserve the present for the future of our children.
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17. Latitudinal gradients

(i) More solar energy available in tropics, contribute to higher productivity, and greater
biodiversity.

(ii) Tropical environments are less seasonal, so more practicable.

LA (5 MARKS)

18. It is generally observed that the diversity of species decreases as we move from equator
towards the poles e.g.. Columbia which is situated near the equator has about 1,400 species
of birds while Greenland which is near the pole has about 56 species of birds.

A few hypotheses have been put forward by the ecologists which explain the greater biodiversity
near the equator :

(i) For millions of years, tropical latitudes remained undisturbed, but temperate regions
faced frequent glaciations (ice ages) in the past. There was a scope for evolution at large
scale near equator.

(ii) Environment of tropics is relatively more constant that others. The constancy in the
environment promote niche specialization and greater species diversity.

(iii) Comparatively more solar energy is available in tropics. Higher productivity leads to
greater diversity.

19. “The Evil Quartet” saying states reasons for loss of biodiversity :

Habitat loss and fragmentation : When large habitats are broken up into smaller fragments due
to various human activities, the animals requiring large territories (elephants, birds etc.) are
badly effected and their populations decline.

Over Exploitation : When need for a resource becomes greed. Over exploitation of passenger
pigeon resulted in its extinction. Similarly marine fish is at brink of being endangered due to over
exploitation.

Alien Species Invasion : Intentional or non-intentional introduction of a species to a nearby area
may disturb the harmony of existing species. Eichhornia (water hyacinth) after introduction,
posed threat to native species.

Co-extinction : Extinction of one species invariably lead to extinction of the other. When host
species is extinct, the parasites dependent on it also die.

We grieve for the lost genes, because the wild forms are handy and more resistant to pathogen
attack.
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CHAPTER 16

ENVIRONMENTAL ISSUES

POINTS TO REMEMBER

CPCB :  Central Pollution Control Board.

Effluents :  Something flowing over a large body of water (may be sewage or industrial effluents).

Eutrophication :  Nutrient enrichment of water, supports growth of plant and animal life forms, and
consequent loss of species diversity.

Pollution :  Undesirable physical/chemical/biological characteristics of air/water/land which cause damage
to the animals/plants/humans and architectural structures.

Pollutants :  Agents which cause pollution.

Planktons :  Free floating, passively drifting organisms in a water body (may be phytoplankton/
zooplankton).

Stratosphere :  Part of atmosphere between vertical height of 10 to 60 km, lacks dust and moisture,
having ozone, oxygen-ozone inter conversion occurs at expanse of UV radiations.

Troposphere :  Part of atmosphere between 10 km of vertical height, life supporting region, temperature
falls with rise in height, warm air cools as it rises and causes rain etc.

QUESTIONS

VSA (1 MARK)

1. Expand the term BOD.

2. What is Dobson unit?

3. What is ozone hole?

4. Expand the term FOAM.

5. Name the agency which monitors the level of pollution and decide the parameters.

6. Name two types of pollutants which are primarily responsible for pollution of Ganga river and Dal
lake.

SA – II (2 MARKS)

7. Enlist four harmful effects caused to the humans by living in polluted air.

8. Suggest two ways to remove pollutants present in the air.
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9. Enlist any four disorders caused by noise pollution.

10. Suggest any four way to reduce the noise pollution.

11. What is the cause of algal bloom? Mention any two harmful effects of it.

*12. Establish the relation between eutrophication and cultural/accelerated eutrophication.

13. Suggest the main steps involved in the integrated waste water treatment.

14. What is e-waste? How it is treated?

15. What is Montreal Protocol? What is the significant aspect of it?

16. Study the graph given below and suggest the name for the happening shown there in. Suggest
control measures to reduce this effect.
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SA – I (3 MARKS)

17. Enlist any six benefits of integrated organic farming.

18. Enlist any six effects caused to humans due to widening of ozone hole.

19. Suggest any three ways to spread the awareness by people’s participation regarding conservation
of forests.

20. Enlist the consequences of deforestation.

*21. Complete the missing links in the following continuous events :

Lake is young, water is cold, supports life

With time streams draining into lakes and add nutrients

Encourages growth of (a) ............................... organisms.

Fertility increases, plant and animal life (b) .........................
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Over centuries (d) ........... and organic debris pile up

Organic remains begin to deposit at (c) ...............................

Lake grows shallower and (e)................................

Marsh plants take root, begin to fill in original lake base

Ultimately lake gives way to masses of floating plants

Finally converts into (f)...................

LA  (5 MARKS)

*22. What is ozone hole? Describe in detail the steps leading to ozone depletion in the stratosphere.
What should be done to minimize the damage to the ozone layer?

ANSWERS

VSA (1 MARK)

1. Biochemical Oxygen Demand.

2. It is a measure of thickness of ozone in the column of air from the ground to the top of
atmosphere.

3. The part of atmosphere having thinned ozone layer called ozone hole.

4. Friends of Arcata Marsh.

5. Central Pollution Control Board (CPCB).

6. (i) Sewage from municipal cities.

(ii) Release from industries.

SA – II (2 MARKS)

7. Breathing problem Irritation and inflamation

Damage to lungs Premature death

8. Electrostatic Precipitators : The electrically charged particles are neutralized and separated from
polluted air.

Scrubbers : Polluted air is passed through a spray of water or lime and gases present in air are
removed.

9. Sleeplessness, increased heart beat, altered breathing pattern, impaired hearing leading to the
permanent loss of hearing.
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10. Noise mufflers sound absorbing materials

Horn free zones regulated timing to play loudspeakers.

11. Large amount of nutrients present in water body causes excessive growth of algae. This is
called algal bloom. It may pose following harms :

Fish mortality Deterioration in fish quality

Toxic to animals and humans.

12. Eutrophication is the process of natural agening of the lake. Addition of sewage or industrial
pollutants into the lake accelerate the ageing of the lake. It is called cultural or accelerated
eutrophication.

13. Sedimentation, filtering and chlorination of waste water.

Absorption and assimilation of pollutants by algae, fungi and bacteria.

14. The ir-repairable computers, mobiles and other their electronic items constitute e-waste. It is (1)
either buried or incinerated. (2) Recovery of useful metal and its recycling.

15. Montreal Protocol is an international treaty signed at Montreal (Canada) in 1987 (effective from
1989).

Releasing the deleterious effects of ozone depletion, separate directives have been formulated
for developed and developing countries to reduce chlorofluorocarbon and other ozone depleting
substances.

16. Ozone hole formation. Minimise the use of Chlorofluorocarbons. [Hint – Schematic representation
of the ozone hole formation.
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2
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SA – I (3 MARKS)

17. Zero water procedure Maximum utilization of resources.

Nutrients are recycled Increased production efficiency.

Cyclical process Less dependence on chemical fertilizers.

Sustainable venture Extremely economical.
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18. DNA mutation due to UV rays Skin cancer

Inflammation of cornea Cataract

Skin ageing Permanent corneal damage.

19. People’s involvement in the conservation of forests is the prime need of the time. Various
movements and awards have been initiated.

Amrita Devi Bishnoi Wildlife Protection Award : It is given to individuals or communities from
rural areas that have shown extra ordinary courage and dedication in protecting wildlife.

Chipko Movement : People of Garhwal protected trees from the axe of contractors by hugging
the trees.

Joint Forest Management : Govt. agencies work closely with local people in managing and
protecting the forests. Forest produce is shared with people and forests are conserved in
sustainable manner.

20. Enhanced CO2 concentration in atmosphere. Habitat destruction.

Loss of biodiversity Soil erosion

Desertification Disturbed hydrological cycles.

21. (a) Aquatic (b) Begins to grow rapidly

(c) Bottom of lake (d) Silt

(e) Warmer (f) Land

LA (5 MARKS)

22. The part of the atmosphere where ozone is present in lesser concentration is called ozone hole.
(It is largely observed above Antarctica).

Chloroflurocarbon (CFC) released in lower parts of atmosphere (due to leakage from refrigeration
work).

UV rays split CFC and release atomic [Cl].

[Cl] traps [O] and ozone is not formed again from oxygen.

UV rays also split ozone into oxygen. O3 O2 + [O]

[Cl] traps [O] and ozone is not formed again from oxygen.

Depletion of ozone in the stratosphere.

Under Montreal protocol (1987, 1989), an international treaty have framed separate guidelines
for developed and under developed countries to minimize the release of CFC and other ozone
depleting chemicals.
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CLASS XII

DESIGN OF THE QUESTION PAPER : BIOLOGY

Time : 3 Hrs. Max Marks : 70

The weightage of the distribution of marks over different dimensions of the question paper shall
be as follows :

A. Weightage to Content/Subject Units

Unit Content Marks

1. Sexual reproduction 12

2. Genetics and evolution 20

3. Biology and human welfare 12

4. Biotechnology and its applications 12

5. Ecology and environment 14

Total 70

3. Weightage to Different from of Questions

S. No. Form of Questions Marks for each No. of Total Marks
Questions Questions

1. Very Short Anser (VSA) 1 8 08

2. Short Answer (SA II) 2 10 20

3. Short Answer (SA I) 3 09 27

4. Long Answer Type (LA) – 3 15

Total – 30 70

4. Scheme of Options

2. There will be no overall option.

3. Internal choices (either/or type) on a very selective basis has been provided. This choice has
been given in any one questions of 2 marks any one question of 3 marks and all the three
questions of 5 marks weightage.
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3. Weightage to Difficulty Levels of Questions

S. No. Estimated Difficulty Level Percentage

1. Easy 15

2. Average 70

3. Difficult 15

A question may vary in difficulty level from individual to individual. As such, the approximation
in respect of each question will be made by the paper setter on the basis of general expectation
from the group as a whole. The provision is only to make the paper balanced in nature rather
than to determine the pattern of making at any stage.
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CLASS XII

MODEL PAPER – 1 (SOLVED) : BIOLOGY

Time : 3 hours Maximum Marks : 70

General Instructions :

1. This question paper consists of four sections A, B, C and D. Section A contains 8 questions of
1 mark each. Section B is also of 10 questions of 2 marks each. Section C is of 9 questions
of 3 marks each and Section D is of 3 questions of 5 marks each.

2. All questions are compulsory.

3. There is no overall choice. However an internal choice has been provided in one question of
2 marks, one question of 3 marks and all questions of 5 marks weightage. Attempt only one of
the choices in such questions.

4. Question number 1 to 8 are to be answered in one word or one sentence each.

5. Question number 9 to 18 are to be answered in approximately 20 to 30 words each.

6. Question number 19 to 27 are to be answered in approximately 30 to 50 words each.

7. Question number 28 to 30 are to be answered in approximately 60 to 80 words each.

SECTION A

1. What is parthenogenesis?

Development of an egg (ovum) into a complete individual without fertilisation.

2. From the scene of crime, some blood stains or a person suspected to be involved in the crime
is taken. By what technique will the involvement of suspect A and B be detected and what is
its genetic basis?

DNA fingerprinting.

DNA polymorphism.

3. Name the Nobel laureate of Mexico who was pioneer in the Green Revolution of India.

Norman E Borlaug

4. The gene encoding “cry” protein is inserted in a crop plants. Why crop plant with gene encoding
for “Cry” protein becomes resistant to a group of insects for which this protein is toxic?

The toxin produced by cry gone is insect group specific.

5. Which mould did not allow bacteria Staphylococci to grow in the plate which Alexender Fleming
was culturing the name the chemical derived from that mould.

Penicillium notatum

Penicillin

6. Give one use and one disuse of chlorofuorocarbons.

Use – It  is used as refrigerant.

Disuse – Causes ozone hole in upper layer of atmosphere.
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7. Visualise the effect of global warming on (a) photosynthesis (b) growth of bacteria and pathogens.

(a) Photosynthesis will be increased.

(b) Bacterial and pathogens will be on rise.

8. Endonuclease is unable to read the palindromic nucleotide sequence. Point the location at which
it will cut the DNA strand.

It will not cut the DNA segment (because of inability to read specific site for cut).

SECTION B

9. In humans genetically the sex of the child is determined by the father and not by the mother.
Explain.

Father is heterogametic with X and Y chromosomes and mother is homogametic with only X
type eggs (gametes).

Sperms with X chromosome when fused with egg, it produces a girl child.

Sperm with Y chromosome when fused with egg, it produces a boy child.

10. Explain the phenomenon of convergent evolution taking the example of Australian Marsupials
and placental mammals.

When more than one adaptive radiation appeared to have occurred in an isolated geographical
area.

Evolution of marsupials and placental mammals is very similar e.g.,

Mole – Marsupial mole

and Flying squirrel – flying phalanges

11. What is the technique of Southern blotting? Give an example where it is used.

Technique of isolating the identifying specific DNA segments with nucleic acid probes.

Used in DNA fingerprinting.

12. Give the technical term for :

(a) Formation of RNA from DNA template

(b) Synthesis of DNA from DNA template

(c) A substance formed by pentose sugar and nitrogen base.

(d) DNA template having polarity 5´ to 3´.

(a) Transcription (b) DNA replication

(c) Nucleoside (d) Coding segment

13. How has biotechnology helped in improving life of a diabetic person?

Production of insulin using plasmids of E. coli.

DNA sequences corresponding to A and B chains of human insulin and introduce them in
plasmids.
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Extraction of chain A and chain B separately.

Combining the separate chains by disulphide bonds.

14. Visualise the impact of the rising temperature of the earth on :

(a) Life forms in alpine areas.

(b) Migration of animals

(a) Reptiles and other poikilothermous will move toward alpine areas.

(b) Migration of other animals will halt.

15. What are euryhaline and stenohaline organisms?

Euryhaline organisms work in a wide range of saline conditions.

Stenohaline organisms work in a narrow range of saline conditions.

16. Enlist four consequences caused by improper resource utilization practice.

Soil erosion

Desertification

Water logging

Soil salinity

17. Explain the procedure/method to develop a selectable marker using β-galactosidase which is
used to differentiate recombinants from non-recombinants.

OR

Explain the function of restriction endonuclease in recombinant DNA technology by giving an
example of enzyme Eco RI.

Insertional inactivation method.

A recombinant DNA inserted within the coding sequence of an enzyme β-galactosidase to make
the enzyme inactive.

If the plasmid of bacteria does not have an insert, the chromogenic substrate gives blue coloured
colonies.

Presence of insert results into insertional inactivation of the β-galactosidase and the bacterial
colonies do not produce any colour.

OR

Each restriction endonuclease find the specific recognition sequence by instructing the length of
DNA sequence.

It binds to the DNA and cut each of the two strands of the double helix at specific point in their
sugar phosphate backbone.
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18. Our farming changed with time from organic inorganic biofertilizers as far as minerals are
concerned. Explain this  change and the reasons thereof.

Organic farming – Minerals to be provided through manure (old technique)

Inorganic farming – Minerals are supplied through chemical fertilizers (now discarded).

Minerals are made available by microorganisms called biofertilizers like bacteria (new).

SECTION C

19. Distinguish between in breeding and outbreeding. Which do you consider better and why?

Inbreeding is mating between animals of the same breed and it increases homozygosity which
may result in inbreeding depression.

Outbreeding is mating between animals of different breeds. It increases heterozygosity which
may result hybrid vigour or heterosis.

Outbreeding is better because it provides more variations which give better chances of selection
in new environment.

20. Suggest any three practices that a couple should adopt to delay pregnancy or space between
children.

Use of condom. Use of diaphragm, cervical cap and vaults by female only to cover cervix during
coitus.

Use of intra uterine devices like Lippes loop (non-medicated), Copper releasing IUD (Copper – T)
and hormone release IUD.

21. Name the intimate connection between foetus and uterine wall of mother. How does this structure
also act as an endocrine tissue?

OR

Name the structure formed just after morula. Write the name of outer envelop of this structure.
Mention the fate of inner cell mass of this structure. How does stem cell differ from other cells
of the inner cell mass.

Placenta

It produced placental hormones like hCG, hPL, estrogen, progesterone and relaxin etc.

These hormones are essential for foetal growth.

OR
Blastocyst

Trophoblast

Three layers from inner cell mass – Ectoderm, Mesoderm and Endoderm.

Stem cell has capability to form a complete organ/organism (Totipotency).
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22. Explain the drug resistance observed in bacteria in the light of Darwinian Selection theory.

Natural selection is a process in which heritable variations enabling better survival are enabled
to reproduce and leave greater number of progeny.

Bacteria with gene for drug resistance survive as having selective advantage and leave greater
number of progeny.

The number of bacteria with resistance will increase in the population, making the drug ineffective.

23. Early diagnosis of pathogen is not possible by conventional methods. Name any two techniques
that serve the purpose of early diagnosis. Explain any of the technique.

Recombinant DNA technology.

Polymerase Chain Reaction (PCR)

Enzyme Linked Immunosorbent Assay (ELIZA)

ELIZA – It is used to detect HIV/AIDS.

It is based on the principle of antigen – antibody interaction.

Infection by pathogen can be detected by the presence of antigens or by detecting the antibodies
synthesized against the pathogen.

24. Draw a labeled diagram of simple stirred – tank bioreactor and lable any six parts.

Figure 11.7(a) Page no. 204 NCERT book.

25. Mention two major incidents of radioactive leakage. What harm does the radiations cause to the
organisms? What ways do you suggest for safe disposal of nuclear wastes?

Case of accidental radioactive leakage – (a) Three Mile Island (b) Chemobyl incident.

Harm – (a) Lethal in high dozes (b) Cancer in low dozes. Damage to DNA

Disposal – (a) Radioactive waste to be kept in shielded containers. (b) Bury deep in the earth.

26. Give three examples in which organisms suspend their active metabolism to survive during
unfavourable conditions.

Bacteria, fungi and lower plants develop their walled spores which help them to survive during
unfavourable condition. They become active when favourable conditions come back.

Seeds have a feature called ‘seed dormancy’. In this condition, they suspend active phase of
life. Under favourable moisture condition, the seeds germinate.

Animals like reptiles, amphibians may go into hiding called hibernation (winter sleep) or aestivation
(summer sleep). When favourable conditions are there, animals become active again.

27. In pea plant, smooth seed coat is dominant over wrinkled seed coat. What will be the expected
ratio of phenotype and genotype of the progeny of F1 in a cross of :

(a) Heterozygous smooth X Homozygous smooth
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(b) Heterozygous smooth X Heterozygous smooth

(a) : (b) :

Parent Ss X ss Ss X Ss

Gamete S s s  .... S S s

Phenotype Smooth Wrinkled Smooth Smooth Smooth Wrinkled

Phenotypic ratio 1 : 1 3 : 1

Genotypic ratio Ss : ss SS : Ss : ss

1 : 1 1 : 2 : 1

SECTION D

28. Describe in brief the events from pollination to fertilisation in angiosperms. What changes occur
in ovule and ovary after fertilisation?

OR

How does a female gametophyte develop in angiosperm. Explain.

The pollen grain reaches at the stigma by any agency. If pollen is compatible, stigma accepts.

Pollen tube grows. Content of pollen grain shifts into pollen tube (vegetative nucleus move
followed by male gametes.

Pollen tube enters into style and finally reach into ovule.

One male gamete fuses with egg cell (syngamy).

Another male gamete fuses with secondary nucleus (two polar nuclei) (Triple fusion).

The phenomenon is called double fertilisation.

Ovule converts into seed.

Ovary develops into fruit.

OR

Megaspore mother cell undergoes meiotic division which results formation of four megaspores.

One of the megaspores is functional while other three degenerate.

Functional megaspore nucleus divides mitotically thrice to form eight nuclei with seven cells at
maturity and called embryo sac.

Six nuclei are surrounded by cell wall and organized into cell. Three cells grouped together at
micropylar end constitute egg apparatus (1 egg cell + 2 synergids). Three cells grouped at
chalazal end, called antipodals.

Remaining two nuclei called polar nuclei are situated in the center (central cell).

Thus a typical angiosperm embryo sac at maturity, though 8 nucleate is 7 celled.
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29. Name the gneticists who were the first to elucidate a transcriptionally regulated system. Explain
the mechanism involved in the regulation of catabolism or lactose.

OR

Explain the process of translation which takes place during protein synthesis.

Francois Jacob and Jaques Monod explained Lac Operon.

Constituents – Structural gene, promoter gene, regulator gene and operator gene.

Function of each gene.

Concept of repressor protein.

Role of lactose as inducer.

Feedback mechanism to stop operon.

OR

Translation is polymerization of amino acids with the help of tRNA, mRNA and ribosomes to form
polypeptide or protein.

mRNA carries information from DNA (nucleus) to ribosome in genetic triplet codes.

Specific tRNAs get charged and bring related amino acids to the ribosome.

Amino acid chain is initiated, elongated and finally terminated based on codon information.

Bond making between amino acids make the polypeptide chain longer.

Same mRNA, tRNA and ribosomes are used again and again during translation.

30. How is innate immunity different from acquired immunity? Describe four main types of innate
immunity. Why do we say that colostrum contains passive immunity?

OR

Explain cancer in terms of definition, benign and malignant tumor, matastasis, carcinogens,
detection and treatment of cancer.

Innate immunity – Non specific, present at the time of birth, genetically inherited.

Acquired immunity – Specific to pathogen, acquired after birth in response to antigen, persist in
the individual through memory cells.

Physical barriers – Skin and Mucous coating

Physiological barriers – Acid in stomach, Saliva in mouth and tears and sweat.

Cellular barriers – WBC cells like neutrophil, monocyte, macrophage and lymphotyte

Cytokine barriers – Interferon proteins secreted by virus infected cells.

Colostrum milk is secreted by mother but immunity contained in it is used by the body of her
infant child.
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OR

Uncontrolled cell division is called cancer.

If cancerous cells are localized and not growing or spreading, called benign tumor.

If cancerous cells are proliferating, growing rapidly, damaging other tissues and spreading to
other areas, called malignant cancer.

When cells of malignant cancer spread to other locations through blood and cause new tumors,
the condition is called metastasis.

Carcinogens – Agents which cause cancer. They can be physical (radiations), chemical (smoke,
soot) and biological (virus oncogenes)

Detection – Through biopsy of suspected tissue, x-rays, CT, MRI, antigen-antibody interaction.

Treatment – Radiotherapy, Chemotherapy, Surgery and immunotheraphy.
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CLASS XII

MODEL PAPER – II (UNSOLVED) : BIOLOGY

Time : 3 Hrs. Max. Marks 70

General Instruction :

1. This question paper consists of four sections A, B, C and D. Section A contains 8 questions of
1 mark each. Section B is also of 10 questions of 2 marks each section C is of 9 questions of
3 marks each and section D is of 3 questions of 5 marks each.

2. All questions are compulsory.

3. There is no overall choice. However an internal choice has been provided in one question of
2 marks, one question of 3 marks and all questions of 5 marks weightage. Attempt only one of
the choices in such questions.

4. Question number 1 to 8 are to be answered in one word or one sentence each.

5. Question number 9 to 18 are to be answered in approximately 20 to 30 words each.

6. Question number 19 to 27 are to be answered in approximately 30 to 50 words each.

7. Question number 28 to 30 are to be answered in approximately 60 to 80 words each.

SECTION A

1. Define the term clone.

2. How may types of gametes are formed by a double recessive parent?

3. Rat is removed from the forest food chain. Visualise two possible alternatives for snake.

4. Name the enzyme that is used to cut a piece of DNA.

5. Why does Bt cotton toxin not kill Bacillus thuringiensis while this toxin is produced by this
bacterium?

6. Define linkage.

7. Name the two places where WBCs are differentiated and matured and named accordingly.

8. Name the condition is created by HIV in human so that infected person feels difficult to survive.

SECTION B

9. Define polypolidy. Give one example of a polypoid.

10. S.L. Miller created conditions similar to the primitive earth in the laboratory.

(a) Name the energy source he used.
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(b) Name the gases he used.

11. Red flowered (RR) plant is crossed with white flowered (rr) plant. The heterozygous F1 resulted
in pink flowers.  Name the phenomenon involved here and represent the cross.

12. In a lab., bacteria are infected by virus and cultured in two set ups A and B. Set up A medium
contains radioactive phosphorus and set up B contains radioactive sulphur. Name the set up
which have radioactive DNA and which will have radioactive protein. Cite reasons for the same.

13. Differentiate between exons and introns.

14. Give reasons for

(a) Upright ecological pyramid

(b) Inverted ecological pyramid.

15. A person has adenosine deaminase (ADA) deficiency. Explain the method of gene therapy to
cure the disease.

16. How Agrobacterium tumefaciens plasmid is preferred for transfer of genes.

17. Differentiate the common drugs Opioids, Cannabinoids and Cocaine in terms of their source,
method of consumption and one name each of their processed drug.

Or

A drug addict did not get required drug therefore he reacts aggressively. What this reaction is
known as? Suggest four measures so that the person can be saved and return to be normal.

18. Now a days we are shifting towards organic farming. What does it mean? Write role of mycorrhiza
in organic farming.

SECTION C

19. Suggest various areas of sex eduction in which the fertile couple should be guided to enjoy
happy healthy reproductive life.

20. Draw a diagram of longitudinal section of a pistil showing growth of pollen tube and label the
following parts – Pollen tube, antipodal cells, egg cell, stigma, polar nuclei and synergid.

21. Plant breeding program for an improved variety involve many steps. Mention these steps with
one advantage each.

Or

What are the main reasons for which plant breeding programs are undertaken? Write the role
of Single Cell Protein (SCP) with the example of Spirulina.

22. Define the terms : Competition, predation and parasitism.

23. What is a domestic sewage? How is it treated by nature in the water bodies? In what manner
the amount of sewage in the water body is related with the biological oxygen demand?
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24. Draw a labeled cartoon diagram of an antibody molecule showing its structure.

25. Why transgenic animals are being produced? How transgenic animals are helpful in the study
of human diseases?

26. Define homologous organs and analogous organs. How do they support the theory of organic
evolution.

27. Explain the process of amplification of gene or DNA using polymerase chain reaction.

SECTION D

28. Describe briefly the reproductive system of human male.

Or

Describe briefly the reproductive system of human female.

29. In pea plant, tallness (T) is dominant over dwarfness (t) and round seed (R) is dominant over
wrinkled (r) seed. If a pure tall round plant is crossed with a pure dwarf wrinkled plant, calculate
the genotypic and phenotypic ratios of offsprings of F1 and F2 generations. Represent the cross
by Punnett square.

Or

(i) Gene ‘A’ is dominant over gene ‘a’. What will be the genotypic ratio in offspring of F1 generation
obtained from the following matings :

(a) Aa × aa

(b) AA × aa

(c) As × Aa

(ii) A man has type ‘A’ blood group and his wife has type ‘B’ blood group. A physician tests the
blood group of their four children. The man was amazed to find that all of them have different
blood groups. What explanation could be given that all children belong to the couple and how
this had happened?

30. Describe and three reasons for the depletion of biodiversity in an area. Suggest any two
conservation strategies to minimize such loss.

Or

These days we prefer practicing integrated organic farming over traditional use of pesticide and
fertilizers. Write two reasons in its favour. Suggest any six steps involved in integrated organic
farming.
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PRACTICE TEST PAPER : BIOLOGY (THEORY)

General Instructions :

(i) All questions are compulsory

(ii) This question paper consists of four sections A, B, C, and D. Section A contains 8 questions
of one  mark each. Section B is of 10 question of two  marks each. Section C is of 9 question
of three  marks each and two  D is of 3 questions and all three questions of 5 Marks  weightage.
A student has to and all three questions of 5 Mark  weightage. A student has to attempt only
one of the alternatives in such questions.

(iv) Wherever necessary, the diagrams drawn should be neat and properly labeled.

SECTION A

1. Give common name of slash and burn form of agro-forestry. Where is it practiced in India?

2. Leaf cell of a plant has 42 chromosomes. How many chromosomes will be there in endosperm
tissue cell and synergid cell of ovule?

3. Name the phenomenon by which male honeybees and some lizards are produced without
fertilization of eggs.

4. A man shows certain symptoms like enlargement of breast, reproductively sterile, sparce beard
and long legs. Which disorder the person is suffering from and what is the genetic reason for it?

5. Mention the common term used for series of terminal processes like separation, purification and
preservation etc. to produce a biotechnological product.

6. Why do we provide oxygen through delivery system in a bioreactor?

7. What are biofertilizers? Write an example belonging to its symbiotic type.

8. If naked protoplasts of two different plants are fused together, what will be the resultant plant
known as? Give an example of this process.

SECTION B

9. Growth of deer populations in two forests are explained through graph.

Observe the graph and answer the following questions

(i) Which plot of graph shows exponential growth?

(ii) What is K?

(iii) Why at population density 100, plot (b) becomes stationary (logistic)?

(iv) What type of growth pattern is being shown by the plot (b)?
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10. Each of the following activities either belong to spermatogenesis or oogenesis. Identify each
activity according to its affinity high specific gametogenesis and correlate.

(i) Polar body separation

(ii) Formation of 4 mature gametes

(iii) motile gametes

(iv) Start of gametogenesis during foetal stage of development

11. The figure shows four different methods of biodiversity loss. Identify and write a reason for each
of them.

Cichild fish Cuscuta

Nile Perch Host Plant
A B C D

12. A four member forest food chain is depicted in the figure in three ways having A, B, C, D blank
boxes fill these boxes.
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Tertiary consumer Top consumer C

A Carnivore Wolf

Primary consumer B Rabbit

Producer 1st Trophic Level D

Trophic Level Exampl e

13. Amphetamine and LSD are chemicals called drugs but thought of in two different uses. Name
these uses and give the reason for your answer.

14. Write various seral stages in a xerarch environment starting on a bare rock. How is primary
succession different from secondary succession?

15. After primary treatment, secondary treatment involves biological agents. Write the role biological
agents and product of the treatment.

OR

The graph below shows crop growth patterns of two farmers A and B Look at graph and answer
the following questions-

(i) Which farmer is using biofertilizers and who is using only one type of fertilizer extensively.

(ii) What are the three major categories of biofertilizers?

500

400

300

200

100

0
1st 2nd 3rd 4th 5th 6th 7th 8th 9th

16. Although Green Revolution has increased agricultural production tremendously, but modern
agriculture has to depend on G M O. In this light, mention the demerits or shortcomings of
traditional agriculture.

17. The inheritance of a trait is depicted through the following pedigree chart. Identify whether the
trait is dominant/recessive or sex linked. Suggest the genotype of individual no. 2 and 4. What
does solid symbol indicate?
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I

II

III

1 2 3 4 5 6

18. The graph below shows natural treatment effect in a river after sewage discharge. Study the
graph and answer the questions given below :

C
B

DA

Direction of flow of river
Sewage 

discharge here

co
nc

en
tr

at
io

n 
of

 o
xy

ge
n

(i) Name the area which has higher B.O.D.

(ii) Name the area having highest dissolved oxygen

Establish the relation between plots A-B and C-D.

SECTION C

19. A pure red flower plant is crossed with a pure white flower plant and produced 100% plants with
same flower colour in F1 generation. Two plants of F1 selfed and produced plants of three
different flower colours with same phenotypic and genotypic ratios in F2 generation. What type
of inheritance is this? Write the ratios of plants found in F2 generation. Which flower colour will
be there in F1 generation?

20. An immunity development process is shown in the flow chart. Observe it carefully and answer
the following questions :

A hyman patient → Blood sucked by syring →  Injected to sleep

↓
Vaccination in human ←  Processing ← 
Human being
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(i) Name the type of immunity shown in flow chart.

(ii) Define this type of immunity.

(iii) Write the opposite type of immunity.

(iv) Give one example of disease which is resisted by this type of immunity.

21. Explain the process of evolution through natural selection taking example of black and white
moth of England.

22. What differences do bioconservationists find in ‘in situ’ and ‘ex situ’ conservation strategies?
Write various forms of ‘in situ’ conservation strategy.

23. Explain five main steps in breeding a genetic variety of crop? Name a hybrid variety of wheat
developed during Green Revolution.

24. Read the sequence of nucleotides in the given segment of m RNA and the respective amino
acid sequence in the polypeptide chain and then answer the questions that follow-

AUG CCU GUU UAC CGA AAG GGC UUU UGA
3´5´

mRNA

X Met Pro Val Tyr Arg Lys Gly Phe

(i) Write the nucleotide dequence of DNA which has transcribed this mRNA.

(ii) What will happen if 3rd base of tyrosine amino acid changes to G

(iii) Write the anticodon of tRNA which brings phenyl alanine amino acid to the ribosomal unit.

25. Biotechnology has improved life of human but there are some issues of common concern. What
these issues are and suggest measures to solve them.

26. Draw a diagram of human sperm and label any six parts.

OR

Write the development and structure of female gametophyte in an ovule.

27. Compare three pairs of given specimens in terms of evolutionary relationship-

(i) Thorn of bougainvillea and tendril of cucurbita.

(ii) Wings of butterfly and bird

(iii) Flipper of whale and forelimb of human

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



681 XII – Biology

SECTION D

28. Observe the figure of lac operon and answer the following question-

P i P Z Y A

~~~~~~ m RNA

5´ 3´                                                                    

Enzyme

RNA Polymerase

Repressor protein

Enzyme Enzyme

(i) Which gene category of operon do genes Z,Y and A belong to?

(ii) Name the enzymes produced by gene Z and Y.

(iii) What is the function of repressor protein?

(iv) When does lac operon start working?

(v) Name the structure represented by 5’-3’ in the figure.

OR

(a) Describe the experiment conducted by Fredrick Griffith.

(b) Which principle did he conclude?

(c) Who finally proved that DNA is genetic material and not protein?

29. Use of molecular scissors and PCR are very important tools in biotechnology applications. Write
their advantages and mechanism of action.

OR

What are Genetically Modified organisms? Explain their advantages by selecting any three
organisms as examples.

30. Explain physical, chemical and surgical methods of contraception. Write their various types and
give any two qualities of an ideal contraceptive.

OR

Explain various reproductive activities that occur in female genital tract after insemination up to
parturition stage.
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CLASS XII

MARKING SCHEME : BIOLOGY

1. (a) Jhum system (b) North Eastern region of India ½ × 2

2. (i) 63 (ii) 21 ½ × 2

3. Parthenogenesis 1

4. Klinefeltor syndrome

Six chromosomes in male XXY ½ × 2

5. Downstream processing 1

6. Aerobic bacteria and cells can work optimally in the presence of oxygen. 1

7. (i) Organisms that enrich the nutrient quality of the soil

(ii)  Rhizobium/ Glomus/ Anabaena (any one) ½ × 2

8. Somatic hybridisation

Hybrid of tomato and potato ½ × 2

9. (i) (a)

(ii) Carrying capacity-maximum number of members of a species which the habitat can
support.

(iii) Limiting factor effect (food/ predator)

(iv) S-shaped or sigmoid curve graph/ logistic ½ × 4

10. (i) and (iv) Oogensesis

(ii) and (ii) Spermatogenesis ½ × 4

11. (A) Fragmentation

(B) Overexploitation/ overgrazing

(C) Alien species invasion

(D) Co-extinction ½ × 4

12.
Secondary

A

Herbivore

B

Lion/

C

Grass/small green

D

13. Drug of medicine and drug of abuse ½ × 2

If taken for purpose other than medicinal, in amounts/ frequency that impairs one’s physical or
psychological function , it is drug of abuse otherwise medicine if taken under docter’s proper
advice. ½ × 2
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14. Lichens... Mosses ..... herbaceous plants ..... scrubs.... trees ½ × 2

Primary succession takes longer time than secondary succession ½

Pr. succ. starts life for first time at that place/sec. Succession starts life for second time/

Environmental conditions for sec. Succession are easy but difficult for first succession ½

15. (i) Primary effluent is passed into aerated secondary treatment tank having flocs of aerobic
bacteria and fungi which digest major part of organic matter and reduce BOD. After
sedimentation it forms sludge ½

(ii) Aerobic bacteria of sludge are digested by anaerocbic bacteria in large tank and biogas
is produced. Treated water can be released into water body ½ × 2

OR

(i) ‘A’ farmer using biofertilizers, ‘B’ farmer using only one type of fertilizer extensively
½ × 2

(ii) Bacteria, cyanobacteria and mycorrhiza 1

16. Create soil, water and air pollution

Use of improved varieties by breeding through hybridisation

Dependence on agrochemicals

Better management practices

Costly

Difficult to store (any four) ½ × 4

17. (i) Recessive ½

(ii) 2-Heterozygous dominant and 4-homozygous recessive ½ × 2

(iii) Trait to be investigated ½

18. (i) A

(ii) C

(iii) BOD is reducing

(iv) D ½ × 4

19. (i) Incomplete 1

(ii) 1 : 2 :1 1

(iii) Pink (intermediate between red and white) 1

20. (i) Passive immunity ½

(ii) Immunity produced in the body of other animal but used in human body. ½
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(iii) One correct example of disease ½

(iv) Active immunity 1

21. Before industrialization White winged moth selected on lichen based tree trucks

Black winged moth eaten by birds (predated)

During industrialization no lichens Dark background due to smoke and soot and no lichens

Black winged moth selected. White winged moth predated

Background helps selection/rejection of moth from predator birds

Nature selects the adapted character-white/black winged moth ½ × 6

22. (i) Conservation in natural ecosystem

(ii) Conservation in man made ecosystem

(iii) National parks/Wildlife sanctuaries/Biosphere reserves/Sacred forests/Sacred lakes

23. (i) Collection of variability

(ii) Evaluation and selection of desired parents

(iii) Cross hybridization between selected parents

(iv) Testing of superiority of recombinants

(v) Evaluation and release of variety Sonalika/Kalyan Sona

24. (i) TAC GGA CAA ATG GCT TTC CCG AAA ACT

(ii) Stop protein synthesis

(iii) AAA

25. (i) Biopiracy

(ii) Privacy or integrity of species

(iii) Grant of biopatent

(iv) Safety of public life from GMO

(a) Control of GM research work by regulation committee like GEAC

(b) International control on biopatenting

(c) Frame laws to prevent biopiracy

26. Any six correct labels

OR

One cell of nucellus enlarges and form megaspore mother cell Undergoes meiosis I and meiosis
II forming 4 cells (3 cells degenerate). ½
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Remaining single cell undergoes three successive mitotic division (8 nuclei) ½

8 nucleated (7 celled) embryo sac or gametophyte formed 1 egg cell/2 synergids/3 antipodal
cells/2 polar nuclei in single central cell. ½ × 2

27. (i) Homologous organs

(ii) Analogous organs

(iii) Homologous organs

28. (i) Structural genes 1

(ii) Z – β-galactosidease, Y – Permease ½ × 2

(iii) Attach with operator site and stop transcription by ZYA genes 1

(iv) Entry of lactose into the cell induces operon to start. It removes repressor protein from
operator site and make the operator on. 1

(v) m – RNA 1

OR

(a) Culture of Streptococcus pneumoniae with smooth type (virulent) and rough type (non
virulent)

Injecting living S – type to mice – death of mice

Injecting living R – type to mice – no death of mice

Injecting DNA of heat killed S – type – no death of mice

Injecting heat killed S – type DNA+ living R – type – death of mice

Transformation of non-virulent R – type to S – type virulent

Transfer of genetic material (DNA) from S – type to R – type ½

(b) Transformation of genetic material

(c) Avery, MacLeod and McCarty

29. Molecular scissors – called Restriction enzymes (endonuclease/exonuclease)

Cut DNA sequence at a particular point (specific sequence of base pairs).

Specific DNA sequence is called – Palindromic nucleotide sequence Endonuclease cuts within
the DNA/Exonuclease cuts near the end of DNA

Used in gene recombination, DNA fingerprinting

PCR – called Polymerase Chain Reaction

Synthesis of DNA segments in large number (Amplification)

Process occurs in artificial lab condition (in vitro)

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



686 XII – Biology

Use of DNA polymerase and to primers.

Steps include – denaturation, annealing and extension

Billions of DNA segment copies produced from single fragment (any 10 points) ½ × 10

OR

Organisms whose genese are manipulated GMO.

Advantages : More tolerant to abiotic stresses, reduced reliance on agrochemicals, reduced
post harvest loss, enhanced nutritional value of food, mineral usage efficiency increased (any two).

Examples : Bt cotton (pest resistant plant)/role of cry gene and its toxic protein

Human insulin production by E coli bacteria

Gene therapy to ADA deficiency by ADA cADA from retroviral vector.

Transgenic animals like rat/rabbit/pigs/sheep/cows and fish etc.

Any other such examples (any three examples) 1 × 3

30. Physical methods – Barriers like condom (male/female), diaphragms, cervical caps and vaults.
½ × 4

Chemical methods – Intra Uterine Devices (I U Ds) like copper – T and lippes loop, oral pills
(Saheli), hormone releasing implants – progestogens, estrogen ½ × 4

Surgical methods – Sterilisation through vasectomy in male and tubectomy in female. ½ × 2

OR

After coitus – sperm motility in genital tract, fallopian tube, ampulla isthmus junction, fertilization
(fusion), uterus, cleavage division, morula formation, blastula development, implantation into
uterine wall, development of placenta, embryo development in uterus, delivery or parturition (any
ten points) ½ × 10
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