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ANSWERS

Multiple Choice Questions

1. (c) 2. (c) 3. (c) 4. (d)

5. (c) 6. (a) 7. (b) 8. (c)

9. (a) 10. (c)

Short Answer Questions

11. It’s freezing point will be below 0°C due to the presence of a non-volatile
impurity in it.

12. Since ice and water are in equilibrium, the temperature would be zero.

When we heat the mixture, energy supplied is utilized in melting the ice
and the temperature does not change till all the ice melts because of latent

heat of fusion. On further heating, the temperature of the water would
increase. Therefore the correct option is (d).

13. (a) cooling

(b) stronger

(c) liquid, gaseous

(d) sublimation, liquid

(e) evaporation

14. (a) — (iii)

(b) — (iv)

(c) — (v)

(d) — (ii)

(e) — (i)

15. (a) — (iv)

(b) — (iii)

(c) — (v)

(d) — (ii)

(e) — (i)

16. Yes, this is true. In both the phenomena, there is movement of particles

from region of higher concentration to that of lower concentration. However,
in the case of osmosis the movement of solvent is through a semi permeable

membrane which is permeable only to water molecules.



EXEMPLAR PROBLEMS94

(b) Filtration

17. (a) Osmosis

(b) Diffusion

(c) Osmosis
(d) Osmosis

(e) Osmosis
(f) Diffusion

(g) Diffusion

18. In case of ice the water molecules have low energy while in the case of
steam the water molecules have high energy. The high energy of water

molecules in steam is transformed as heat and may cause burns. On the
other hand, in case of ice, the water molecules take energy from the body

and thus give a cooling effect.

19. The temperature of both boiling water and steam is 100°C, but steam has
more energy because of latent heat of vapourisation.

20. (a) The water will cool initially till it reaches 0°C, the freezing point. At
this stage the temperature will remain constant till all the water will

freeze. After this temperature would fall again.

21. (c) The rate of evaporation increases with an increase of surface area
because evaporation is a surface phenomenon. Also, with the increase in

air speed, the particles of water vapour will move away with the air, which
will increase the rate of evaporation.

22. (a) Sublimation

(b) The amount of heat required to convert 1 kg of solid into liquid at one
atmosphere pressure at its melting point is known as its latent heat of

fusion.

Long Answer Questions
23. Hint— Naphthalene is insoluble in water but soluble in ether an organic

solvent. It is volatile at room temperature. Ammonium chloride is soluble in

water and volatile at higher temperature. It decomposes on heating to dryness.
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24. Cotton being a better absorber of water than nylon helps in absorption of

sweat followed by evaporation which leads to cooling. So Priyanshi is more

comfortable, whereas Ali is not so comfortable.

25. Conditions that can increase the rate of evaporation of water are

(a) an increase of surface area by spreading the shirt

(b) an increase in temperature by putting the shirt under the sun

(c) increase the wind speed by spreading it under the fan.

26. (a) Evaporation produces cooling as the particles at the surface of the liquid
gain energy from the surroundings and change into vapour thereby

producing a cooling effect.

(b) Air around us cannot hold more than a definite amount of water vapour

at a given temperature which is known as humidity. So, if the air is

already rich in water vapour, it will not take up more water therefore,
rate of evaporation of water will decrease.

(c) A sponge has minute holes in  which air is trapped. Also the material is
not rigid. When we press it, the air is expelled out and we are able to

compress it.

27. The temperature of a substance remains constant at its melting and boiling
points untill all the substance melts or boils because, the heat supplied is

continuously used up in changing the state of the substance by overcoming
the forces of attraction between the particles. This heat energy absorbed

without showing any rise in temperature is given the name latent heat of

fusion/latent heat of vapourisation.
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Multiple Choice Questions

1. (b) 2. (c) 3. (d) 4. (d)        5. (c)

6. (c) 7. (a) 8. (c) 9. (d)

Short Answer Questions

10. (a) Separation by using separating funnel

(b) Sublimation

(c) Filtration followed by evaporation

or

Centrifugation followed by evaporation/distillation

(d) Separation by using separating funnel to separate kerosene oil followed

by evaporation or distillation.

11. Hint— Look for the larger surface area. The presence of beads in tube (a)
would provide a larger surface area for cooling.

12. Crystallization

13. Homogeneous— mixture of salts and water only

Heterogeneous— contains salts, water, mud, decayed plant etc.

14. Hint— Distillation, since acetone is more volatile it will separate out first.

15. (a) Solid potassium chloride will separate out.

(b) Initially the water will evaporate and then sugar will get charred.

(c) Iron sulphide will be formed.

16. Particle size in a suspension is larger than those in a colloidal solution.

Also molecular interaction in a suspension is not strong enough to keep
the particles suspended and hence they settle down.

17. Both fog and smoke have gas as the dispersion medium. The only difference
is that the dispersed phase in fog is liquid and in smoke it is a solid

18. Physical properties – (a) and (c)

Chemical properties – (b) and (d)
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19. ‘C’ has made the desired solution

Mass by  volume % = 
Mass of solute

×100
Volume of solution

=
50

×100
100

= 50 % mass by volume

20. (a) Sublimation (f) Sedimentation

(b) Diffusion (g) Scattering of light (Tyndall effect)

(c) Dissolution/diffusion

(d) Evaporation, diffusion

(e) Centrifugation

21. Sample ‘B’ will not freeze at 0°C because it is not pure water. At 1 atm,
the boiling point of pure water is 100°C and the freezing point of pure

water is 0°C.

22. Pure gold  is very soft as compared to gold alloyed with silver or copper.

Thus for providing strength to gold, it is alloyed.

23. This element is a metal. Other characteristics expected to be possessed by
the element are–lustre, malleability, heat and electrical conductivity.

24. (a) Evaporation or distillation

(b) Distillation

(c) Separation by using separating funnel

(d) Sublimation

(e) Chromatography

25. (a) heterogenous, centrifugation

(b) physical, chemically

(c) water, chloroform (hint– density of water is less than that of chloroform)

(d) fractional distillation

(e) scattering, Tyndall effect, colloidal

26. It is a pure substance because chemical composition of sugar crystals is
same irrespective of its source.

27. Hint—Tyndall effect can be seen when light passes through a

heterogeneous mixture. Example, when sunlight passes through the
canopy of a dense forest.

28. Hint— Water and alcohol are miscible.
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29. (a) Chemical change

(b) Acidic and basic solutions can be prepared by dissolving the products

of the above process in water

CaO+H
2
O fi Ca(OH)

2 
 (basic solution)

CO
2
 + H

2
OfiH

2
CO

3
 (acidic solution)

30. (a) Iodine

(b) Bromine

(c) Graphite

(d) Carbon

(e) Sulphur, phosphorus

(f) Oxygen

31. Elements Compounds

Cu CaCO
3

Zn H
2
O

F
2

O
2

Diamond (carbon)

Hg

32. Chlorine gas, Iron,  Aluminium, Iodine, Carbon, Sulphur powder.

Long Answer Questions

33. The fractionating column packed with glass beads provides a surface for

the vapours to collide and lose energy so that they can be quickly condensed
and distilled. Also length of the column would increase the efficiency.

Figure: Fractional distillation
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34. Hint– (a) Homogenous mixture, because they have a uniform composition

throughout

(b) No, solid solutions and gaseous solutions are also possible. Examples
brass and air

(c) No, solution is a homogenous mixture of two or more substances

35. Part A

Fe (s) + S (s) Heat  FeS (s)

FeS  + 2 HCl (aq) fi FeCl
2
 + H

2
 S

Part B

Fe (s) + S (s)fi Mixture of iron filings and sulphur

When dilute HCl is added to it
Fe (s) + S (s) + 2 HCl (aq) fi FeCl

2
 + H

2
 gas

Sulphur remains unreacted

H
2
S gas formed has a foul smell and on passing through lead acetate

solution, it turns the solution black. Hydrogen gas burns with a pop sound.

36. Hint– (i) Three different bands will be observed.

(ii) Chromatography

(iii) To separate the pigments present in Chlorophyll.

37. (a) Milk is a colloid and would show Tyndall effect.

(b) Salt solution is a true solution and would not scatter light.

(c) Detergent solution, sulphur solution.

38. Hint—Physical changes —(a), (b), (e)

  Chemical changes— (c), (d)

39. (a) No.

Mass % = 
Massof  solute

×100
Mass of solute + Mass of solvent

(b) Solution made by Ramesh

Mass % = 
10

100 =
10 +100

  

  
  

 
10

×100 = 9.09%
110

Solution made by Sarika

Mass % 
10

= ×100 = 10%
100

The solution prepared by Sarika has a higher mass % than that prepared

by Ramesh.



40. Hint–

Step-1 Separate iron filings with the help of a magnet

Step-2 Sublimation of the remaining mixture separates ammonium
chloride

Step-3 Add water to the remaining mixture, stir and filter
Step-4 The filtrate can be evaporated to get back sodium chloride.

41. (c)

Mass % = 
Massof solute

100
Massof solute Massof solvent

·
+

=
0.01

100
0.01 99.99

·
+

= 
0.01

100
100

·

= 0.01 g

42. Let the mass of sodium sulphate required be = x g

The mass of solution would be = (x +100) g
x g of solute in (x + 100) g of solution

20% = ×100
+100

x

x

20 x + 2000= 100 x

80 x = 2000

     x  = 
2000

80

 = 25 g
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Multiple Choice Questions

1. (d)

(ii) 20 moles of water = 20 ×18 g = 360 g of water, because mass of 1 mole
of water is the same as its molar mass, i.e., 18 g.

(iv) 1.2044 × 1025 molecules of water contains

       ·
25

A

1.2044 10

N
 number of moles, N

A
 = 6.023×1023

     \ 
·

=
·

25

23

1.2044 10
20 moles

6.022 10

    20 moles of water = 20×18 g

= 360 g of water.

2. (a) Inert gases exist in monoatomic form.

  3. (b)

4. (d)

5. (c)

Weight of a sample in gram = number of moles × molar mass

(a) 0.2 moles of C
12

H
22

O
11

 = 0.2 × 342 = 68.4 g

(b) 2 moles of CO
2
 = 2×44 = 88 g

(c) 2 moles of CaCO
3
 = 2×100 = 200 g

(d) 10 moles of H
2
O = 10×18 = 180 g

6. (d)

        
Massof substance × Number of atoms in the molecule

Numberof atoms = × NAMolar mass

\ (a) 18 g of water = A A

18 3
N 3 N

18

·
· =

(b) 18 g of oxygen = A A

18 2
N 1.12 N

32

·
· =

(c) 18 g of CO
2
 = A A

18 3
N 1.23N

44

·
· =

(d) 18 g of CH
4
 = A A

18 5
N 5.63N

16

·
· =

3Chapter
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7. (c)

1 g of H
2
 = A A

1
N 0.5N

2
· =

  = 0.5×6.022×1023

  = 3.011×1023

8. (a)

Mass of one atom of oxygen = Atomic mass/N
A

                  = 

·
23

16
g

6.022 10

9. (a)

Number of moles of sucrose   =
Massof substance

Molar mass

                   1

3.42 g
0.01mol

342 g mol
-

= =

1 mol of sucrose (C
12

 H
22

 O
11

) contains  = 11× N
A
 atoms of oxygen

0.01 mol of sucrose (C
12

 H
22

 O
11

) contains = 0.01 × 11 × N
A
  atoms of oxygen

        = 0.11× N
A
 atoms of oxygen

Number of moles of water
1

18g
1mol

18g mol-
= =

1 mol of water (H
2
O) contains 1×N

A
 atom of oxygen

Total number of oxygen atoms = Number of oxygen atoms from sucrose +

                          Number of oxygen atoms from water
                       = 0.11 N

A
 + 1.0 N

A
 = 1.11N

A

Number of oxygen atoms in solution  = 1.11 × Avogadro’s number

                                 = 1.11 × 6.022 ×1023

                                 = 6.68 × 1023

10. (c)

Short Answer Questions

11. (b) BiPO
4
— Both ions are trivalent

   Bismuth phosphate

12. (a)  CuBr
2

(b) Al(NO
3
)

3

(c) Ca
3
(PO

4
)

2

(d) Fe
2
S

3

(e) HgCl
2

(f) Mg(CH
3
COO)

2
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13. CuCl
2
/ CuSO

4
/ Cu

3
 (PO

4
)
2

NaCl/ Na
2
SO

4
/ Na

3
 PO

4

FeCl
3
/ Fe

2
(SO

4
)
3 
/ FePO

4

14. Anions Cations

(a) CH
3
 COO- Na+

(b) Cl– Na+

(c) It is a covalent compound

(d) 3NO
-

4NH
+

15. (a) CaF
2

(e)  Na
2
O

(b) H
2
S (f) CO, CO

2

(c) NH
3

(d) CCl
4

16. (a) Incorrect, the correct symbol of cobalt is Co

(b) Incorrect, the correct symbol of carbon is C

(c) Incorrect, the correct symbol of aluminium is Al

(d) Correct (He)

(e) Incorrect, the correct symbol of sodium is Na

17. (a) NH
3

(b) CO (c) HCI (d) AlF
3

(e) Mg S

N : H × 3 C : O H : Cl Al  : F × 3 Mg : S

14 : 1 × 3 12 : 16 1 : 35.5 27 : 19 × 3 24 : 32

14 : 3 3 : 4 2 : 71 9 : 19 3 : 4

18. (a) 4 (b) 5

(c) 7 (d) 2

19. ~ 8/18

Mass of one mole (Avogadro Number) of neutrons ~ 1 g

Mass of one neutron = 
A

1
g

Avogadro Number (N )

Mass of one molecule of water = 
A A

Molar mass 18
g

N N
=

There are 8 neutrons in one atom of oxygen

Mass of 8 neutrons = 
A

8

N

Fraction of mass of water  due to neutrons ~ 
8

18
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20. Yes, it is a temperature dependent property. The solubility generally,

increases with increase in temperature. For example, you can dissolve more
sugar in hot water than in cold water.

21. (a) 2 (b) 3  (c) 3 (d) 8 (e) 4 (f) 4 (g) 14 (h) 3 (i) 2 (j) 5

(k) 1 (Noble gases do not combine and exist as monoatomic gases)

(l) Polyatomic. It is difficult to talk about the atomicity of metals as any

measurable quantity will contain millions of atoms bound by metallic
bond (about which you would learn later).

22. On heating the powder, it will char if it is a sugar.

Alternatively, the powder may be dissolved in water and checked for its
conduction of electricity. If it conducts, it is a salt.

23. Number of moles 
12

24
= = 0.5 mol

Long Answer  Questions

24. (a) CO
2
 has molar mass = 44g mol–1

5 moles of CO
2
 have molar mass = 44 × 5

= 220 g

H
2
O has molar mass = 18 g mol–1

5 moles of H
2
O have mass = 18 × 5 g

= 90 g

(b) Number of moles in 240g Ca metal   
240

6
40

= =

Number of moles in 240g of Mg metal 
240

10
24

= =

Ratio 6:10

3: 5

25. (a) Ca CO
3

(b) MgCl
2

(c) H
2
 SO

4

Ca : C:O × 3 Mg : Cl × 2 H  × 2 :  S : O × 4

40 : 12 : 16×3 24 : 35.5 × 2 1 × 2 :  32 : 16 × 4

40 : 12 : 48 24 : 71       2 : 32 : 64

10 : 3: 12       1 : 16 : 32

(d) C
2
 H

5
 OH (e) NH

3
(f) Ca (OH)

2

C × 2 : H × 6: O N : H × 3 Ca :  O × 2 : H × 2

12 × 2 : 1 × 6: 16 14: 1 × 3 40 : 16 ×2 : 1 × 2

24 : 6 : 16 14:3 40 : 32 : 2

12 : 3 : 8 20 : 16 : 1
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26. 1 mole of calcium chloride = 111g

\ 222g of CaCl
2
 is equivalent to 2 moles of CaCl

2

Since 1 formula unit CaCl
2
 gives 3 ions, therefore, 1 mol of CaCl

2
 will give 3

moles of ions

2 moles of CaCl
2
 would give 3×2=6 moles of ions.

No. of ions = No. of moles of ions × Avogadro number

= 6 × 6.022 ×1023

= 36.132 ×1023

= 3.6 132 ×1024 ions

27. A sodium atom and ion, differ by one electron. For 100 moles each of
sodium atoms and ions there would be a difference of 100 moles of

electrons.

Mass of 100 moles of electrons= 5.48002 g

Mass of 1 mole of electron = 
5.48002

g
100

Mass of one electron = 
23

5.48002

100 × 6.022 ×10
-28= 9.1 ×10 g 

= -319.1×10  kg

28. Molar mass of HgS = 200.6 + 32 = 232.6 g mol–1

Mass of Hg in 232.6 g of HgS = 200.6 g

Mass of Hg in 225 g of HgS    200.6

232.6
=

 × 225  = 194.04g

29. One mole of screws weigh = 2.475 ×1024g   = 2.475×1021 kg

24
3

21

5.98 ×10 kgMass of the Earth
= 2.4 ×10

Mass of 1 mole of screws 2.475× 10 kg
=

Mass of earth is 2.4×103 times the mass of screws

The earth is 2400 times heavier than one mole of screws.

30. 1 mole of oxygen atoms = 6.023×1023 atoms

\Number  of moles of oxygen atoms  = 
24

23

2.58 ×10

6.022×10

  = 4.28 mol

4.28 moles of oxygen atoms.

31. (a) Mass of sodium atoms carried by Krish   = (5 × 23) g  = 115 g

While mass of carbon atom carried by Raunak = (5 ×12) g = 60g

Thus, Krish’s container is heavy

(b) Both the bags have same number of atoms as they have same number
of moles of atoms
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32.

Species  H2O CO2     Na atom      MgCl2

Property

No. of moles  2     0.5  5 0.5

No of particles  1.2044 ×1024     3.011×1023     3.011×1024    3.011×1023

Mass        36g          22g         115g       47.5g

33. Number of moles of stars = 
22

23

10

6.023×10

     = 0.0166 mols

34. (a) kilo (b) deci (c) centi (d) micro (e) nano (f) pico

35. (a) 5.84 ×10–9 kg
(b) 5.834 ×10–2 kg

(c) 5.84 ×10–4 kg

(d) 5.873 ×10–24 kg

36. A Mg2+ ion and Mg atom differ by two electrons.

103 moles of Mg2+ and Mg atoms would differ by
103 × 2 moles of electrons

Mass of 2 ×103 moles of electrons = 2×103 × 6.023 ×1023 × 9.1 ×10–31 kg

Þ  2×6.022 × 9.1×10 –5kg
Þ 109.6004 ×10–5 kg

Þ 1.096 × 10–3kg

37. (i) 100 g of N
2
 = 

100

28
 moles

Number of molecules = 
100

28
 × 6.022 ×1023

Number of atoms = 232 ×100
× 6.022 ×10

28
= 43.01×1023

(ii) 100 g of NH
3
 = 

100

17
 moles = 

100

17
× 6.022×1023 molecules

23100
× 6.022 ×10 × 4 atoms

17
=

= 141.69 ×1023

   NH
3
 would have more atoms
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38. 5.85 g of NaCl =  
5.85

= 0.1moles
58.5

or 0.1 moles of NaCl  particle
Each NaCl particle is equivalent to one Na+  one Cl–

Þ 2 ions

 

 

 Total moles of   ions = 0.1 × 2

 0.2 moles

No. of ions= 0.2 × 6.022 ×1023

� ·
231.2042 10 ions

39. One gram of gold sample will contain 
90

0.9g of gold
100

=

Number of moles of gold = 
Massof gold

Atomicmassof gold

= 
0.9

0.0046
197

=

One mole of gold contains N
A
 atoms = 6.022 ×1023

\ 0.0046 mole of gold will contain   = 0.0046 × 6.022 ×1023

          =  2.77×1021

40. Atoms of different elements join together in definite proportions to form

molecules of compounds. Examples— water, ammonia, carbondioxide.

Compounds composed of metals and non-metals contain charged species.
The charged species are known as ions. An ion is a charged particle and

can be negatively or positively charged. A negatively charged ion is called
an anion and the positively charged ion is called cation. Examples—

sodium chloride, calcium oxide.

41. Mass of 1 mole of aluminium atom = the molar mass of aluminium

            = 27 g mol–1

An aluminium atom needs to lose three electrons to become an ion, Al3+

For one mole of A13+ ion, three moles of electrons are to be lost.

The mass of three moles of electrons = 3 × (9.1×10–28 ) × 6.022×1023 g

= 27.3 × 6.022 ×10–5 g

= 164.400 ×10 –5 g

= 0.00164 g

Molar mass of Al3+ = (27–0.00164) g mol–1

= 26.9984 g mol–1

     Difference = 27 – 26.9984

= 0.0016 g
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42. Mass of silver = m g

Mass of gold   =
m

g
100

Number of atoms of silver = A

Mass
N

Atomic mass
·

      = 
A

m
N

108
·

Number of atoms of gold  = A

m
N

100 197
·

·

Ratio of number of atoms of gold to silver = Au : Ag

= A A

m m
N : N

100 197 108
· ·

·

= 108 : 100×197

= 108  : 19700
= 1      :  182.41

43. Mass of 1 molecule of CH
4
 = 

A

16g

N

Mass of 1.5 ×1020 molecules of methane = 
20

A

1.5 10 16
g

N

· ·

Mass of 1 molecule of C
2
H

6
 = 

A

30
g

N

Mass of molecules of C
2
H

6
 is = 

20

A

1.5 10 16
g

N

· ·

\ Number of molecules of ethane =

20
20A

A

1.5 10 16 N
0.8 10

N 30

· ·
· = ·

44. (a) Law of conservation of mass

(b) Polyatomic ion

(c) (3 × atomic mass  of Ca) + (2 × atomic mass of phosphorus) + (8 ×

atomic mass of oxygen) = 310

(d) Na
2
 CO

3
; (NH

4
)
2
 SO

4
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45.

46 (a)

(b) Six : Helium (He); Neon ( Ne);  Argon (Ar); Krypton (Kr);  Xenon (Xe); Radon (Rn).

47. (a) KOH

(39 +16+1) = 56 g mol–1

(b) NaHCO
3

23 + 1 + 12 + (3 × 16) = 84 g mol–1

(c) CaCO
3

40 + 12 + (3 × 16) = 100 g mol–1

(d) NaOH

23+16+1 = 40 g mol–1



(e) C
2
H

5
OH = C

2
H

6
O

2 × 12 + (6 × 1) + 16 = 46 g mol–1

(f) NaCl

23 + 35.5 = 58.5 g mol–1

48. 6CO
2
 + 6 H

2
O 

Chlorophyll
Sunlight

¾¾¾ ¾¾¾¾¾fi  C
6
 H

12 
O

6 
+ 6O

2

1 mole of glucose needs 6 moles of water

180 g of glucose needs (6×18) g of water

1 g of glucose will need 
108

180
 g of water.

18 g of glucose would need 
108

180
× 18 g of water = 10.8 g

Volume of water used  
Mass

Density
=   

-3

10.8 g 

1g  cm
=   =10.8 cm3 .
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Multiple Choice Questions

1. (b) 2. (c) 3. (a) 4. (d)

5. (a) 6. (d) 7. (a) 8. (b)

9. (b) 10. (d) 11. (c) 12. (c)

13. (d) 14. (c) 15. (a) 16. (c)

17. (a) 18. (c)

Short Answer Questions

19. Yes, it is true for hydrogen atom which is represented as 1
1H

20. Hint— Discovery of electrons and protons

21. Hint— No, 35Cl and 37Cl are isotopes of an element.

22. Hint— gold has high malleability

23. (a) 0

(b)  1

24. + 1

25. 2, 8, 7. The L shell has eight electrons

26. –2

27. Atomic No. Mass No. Valency

X 5 11 3

Y 8 18 2

Z 15 31 3,5

28. Hint— No, the statement is incorrect. In an atom the number of protons

and electrons is always equal.

29. Mass number = No. of protons + No. of neutrons = 31

\ Number of neutrons = 31– number of protons
 = 31–15

 = 16
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30. (a)  (iii) (b) (iv) (c) (i) (d) (ii)

(e)  (vi) (f) (vii) (g) (v)

31. Isobars

32.      Element n
p

n
n

Cl 17 18

C 6 6

Br 35 46

33. Helium atom has 2 electrons in its outermost shell and its duplet is complete.

Hence the valency is zero.

34. (a) atomic nucleus

(b) atomic number, mass number

(c) 0 and 1.

(d) Silicon—2, 8, 4

Sulphur— 2, 8, 6

35. Valency is zero as K shell is completely filled.

Long Answer Questions

36. Helium has two electrons in its only energy shell, while Argon and Neon

have 8 electrons in their valence shells. As these have maximum number of
electrons in their valence shells, they do not have any tendency to combine

with other elements. Hence, they have a valency equal to zero.

37. (i) Volume of the sphere = 34
r

3
p

Let R be the radius of the atom and r be that of the nucleus.

Þ R = 105 r

Volume of the atom = 34
R

3
p  = 

4

3
p  (105r)3     (Q R = 105r )

=
3 154

r 10
3

p ·

Volume of the nucleus = 
34

r
3

p

Ratio of the size of atom to that of nucleus = 

15 3

15

3

4
× 10 r

3 = 10
4

r
3

p

p

·
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(ii) If the atom is represented by the planet earth (R
e
= 6.4×106m) then the

radius of the nucleus would be  
e

n 5

R
r

10
=

 
6

n 5

6.4 ×10 m
r

10
=

= 6.4×10 m

= 64 m.

38. Rutherford concluded from the a-particle scattering experiment that–

(i) Most of the space inside the atom is empty because most of the a-particles

passed through the gold foil without getting deflected.

(ii) Very few particles were deflected from their path, indicating that the positive

charge of the atom occupies very little space.

(iii) A very small fraction of a-particles  were deflected by 1800, indicating
that all the positive charges and mass of the gold atom were concentrated

in a very small volume within the atom.

From the data he also calculated that the radius of the nucleus is about

105 times less than the radius of the atom.

39. Rutherford proposed a model in which electrons revolve around the nucleus
in well-defined orbits. There is a positively charged centre in an atom called

the nucleus. He also proposed that the size of the nucleus is very small as
compared  to the size of the atom and nearly all the mass of an atom is

centred in the nucleus. Whereas, Thomson proposed the model of an atom

to be similar to a christmas pudding. The electrons are studded like currants
in a positively charged sphere like christmas pudding and the mass of the

atom was supposed to be uniformly distributed.

40. The orbital revolution of the electron is not expected to be stable. Any

particle in a circular orbit would undergo a acceleration and the charged

particles would radiate energy. Thus, the revolving electron would lose
energy and finally fall into the nucleus. If this were so, the atom should be

highly unstable and hence matter would not exist in the form that we know.

41. The postulates put forth by Neils Bohr’s about the model of an atom:

(i) Only certain special orbits known as discrete orbits  of electrons, are

allowed inside the atom.

(ii) While revolving in discrete orbits the electrons do not radiate energy.

These orbits are called energy levels. Energy levels in an atom are shown
by circles.

These orbits are represented by the letters K,L,M,N,… or the numbers,

n=1,2,3,4,….



42.

Since the atomic number of sodium atom is 11, it has 11 electrons. A

positively charged sodium ion (Na+) is formed by the removal of one electron

from a sodium atom. So, a sodium ion has 11–1 = 10 electrons in it. Thus,
electronic distribution of sodium ion will be 2, 8. The atomic number of an

element is equal to the number of protons in its atom. Since, sodium atom
and sodium ion contain the same number of protons, therefore, the atomic

number of both is 11.

43. % of a-particles deflected more than 500 =1% of a-particles.

% of a-particles deflected less than 500 =100–1 = 99%

Number of a-particles bombarded = 1 mole = 6.022×1023 particles

Number of particles that deflected at an angle less than 500

2399
= × 6.022 ×10

100

23596.178
= ×10

100

23= 5.96 ×10

Sodium atom Sodium ion
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Multiple Choice Questions

1. (c) 2. (b) 3. (c) 4. (c)

5. (c) 6. (a) 7. (b) 8. (b)

9. (a) 10. (a) 11. (c) 12. (a)

13. (d) 14. (d) 15. (d) 16. (b)

17. (a) 18. (b) 19. (c) 20. (c)

21. (a) 22. (b) 23. (a) 24. (b)

25. (a) 26. (a) 27. (b) 28. (c)

29. (d)

Short Answer Questions

30. Lysosomes are known as  ‘suicide-bags’ because when cell gets damaged

during the disturbance in cellular metabolism, lysosomes may burst and

the digestive enzymes thus released digest their own cell.

31. Hint— Cellfi tissue fi organ fi organ system fi organism

32. Soap solution is very concentrated - Hypertonic solution, so water moves
out of your finger cells by osmosis.

33. Hint—  Cell wall is absent in animals

34. Exosmosis in intestine causes dehydration

35. Ribosomes

36. Diffusion and osmosis respectively

37. Exosmosis

38. Hint— (b) Onion peel has cell wall and RBC does not have cell wall

39. Hint— Small vesicles associated with plasma membrane

40. a—iv; b—v; c—iii; d—i; e—ii

5C hapter




