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Q.1. What is a mixture? Give examples.           
Ans: The mixture is a combination of two or more substances. 
 e.g. Air is a mixture of gases, rock is a mixture of two or more minerals.  
Q.2. What is the difference between homogeneous mixture and heterogeneous mixture? 
Ans: In homogeneous mixture, the mixing of components is uniform while in heterogeneous mixture, the mixing 

of components is nonuniform.  
Q.3. Based on what property are homogeneous mixtures classified? 
Ans: Homogeneous mixtures are classified according to the size of their constituent particles as colloids or as true 

solutions.  
Q.4. Can you recall? (Textbook page no. 28) 
 What is the size of particles of colloids and those of true solutions? 
Ans:  
i.  Colloids contain particles of dispersed phase with diameters in the range of 2 to 500 nm. 
ii. True solutions contain solute particles with diameters in the range of 0.1 to 2 nm.  
Q.5. What is a solution? What are two components of true solution? 
Ans:  
i. The solution is a homogeneous mixture of two or more pure substances. 
ii. A true solution consists of a solvent and one or more solutes.  
Q.6. Can you recall? (Textbook page no. 28) 
 Define the terms solute and solvent.  
Ans:  
i. The component of a solution which is in smaller proportion is called solute. 
ii. The component of a solution which is in larger proportion is called solvent.  
 
   
Q.7. There are nine types of solution. Explain the statement. 
Ans: 
i. In solution, the solute and the solvent may be in any of the three states namely, solid, liquid or gas. 
ii. The solutions may involve any combination of these three states of their components.  
This gives rise to nine types of solutions depending on the states of solute and solvent. 

2.2  Types of solutions 

2.1  Introduction 
2.2  Types of solutions 
2.3  Capacity of solutions to dissolve solute 
2.4  Solubility 
2.5  Vapour pressure of solutions of liquids in 

liquids 

2.6  Colligative properties of  nonelectrolyte 
solutions 

2.7  Vapour pressure lowering 
2.8  Boiling point elevation 
2.9  Depression in freezing point 
2.10  Osmotic pressure 
2.11  Colligative properties of electrolytes 

Contents and Concepts

Solutions 2

2.1  Introduction 
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Note: Types of solutions: 
 

No. State of solute State of solvent Examples 
i. Solid Liquid Sea water, benzoic acid in benzene, sugar in water 
ii. Solid Solid Metal alloys such as brass, bronze. 
iii. Solid Gas Iodine in air  
iv. Liquid Liquid Gasoline, ethanol in water 
v. Liquid Solid Amalgams of mercury with metals i.e., mercury in silver 
vi. Liquid Gas Chloroform in nitrogen 
vii. Gas Liquid Carbonated water (CO2 in water), oxygen in water. 
viii. Gas Solid H2 in palladium 
ix. Gas Gas Air (O2, N2, Ar and other gases) 

 
Q.8. Give two examples of each of the following: 
i. A solution in which state of solute is solid and that of solvent is liquid. 
ii. A solution in which state of solute is gas and that of solvent is liquid. 
Ans: 
i. Sea water, sugar in water 
ii. Carbonated water, oxygen in water 
 
Q.9. State TRUE or FALSE. If false, correct the statement. 
i. The body fluids are solutions.  
ii. Binary true solutions contain two different solutes. 
iii. Metal alloys are examples of solid in solid type solution. 
iv. Gasoline is an example of liquid in solid type solution. 
Ans: 
i. True 
ii. False 
 Binary true solutions contain only one solute. 
iii. True 
iv. False 
 Gasoline is an example of liquid in liquid type solution.  
 
Q.10. Complete the following table: 
 

State of solute State of solvent Example 
Solid ------- Metal alloys such as brass 
Solid Gas ------- 
Liquid ------- Gasoline 
------- Gas Chloroform in nitrogen 
Gas Solid ------- 

Ans: 
  

State of solute State of solvent Example 
Solid Solid Metal alloys such as brass 
Solid Gas Iodine in air 
Liquid Liquid Gasoline 
Liquid Gas Chloroform in nitrogen 
Gas Solid H2 in palladium 

 
Q.11. Can you recall? (Textbook page no. 28) 
 Name the different units used to express the concentrations of solutions. 
Ans: Different units used to express the concentrations of solutions: 
i.  Mass percent or weight percent (w/w %)  ii. Mole fraction  
iii. Molarity (M)    iv. Molality (m) 
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Chapter 2: Solutions


Calculation:  Using formula and rearranging, we get,  
    1

1
b

b

T 1.76 K m  =  =  = 0.573 mol 
K 3.07 K 

kg
kg  mol

-
-

D  

              = 0.573 m 
Ans: The molality of the solution is 0.573 m.  

+Q.64. The normal boiling point of ethyl acetate is 77.06 C. A solution of 50 g of a nonvolatile solute in 150 g 
of ethyl acetate boils at 84.27 C. Evaluate the molar mass of solute if Kb for ethyl acetate is  
2.77 C kg mol1. 

Solution: 
Given:  Normal boiling point of ethyl acetate = 0

bT  = 77.06 C 
   Boiling point of solution = Tb  = 84.27 °C 
   Mass of nonvolatile solute = W2 = 50 g  

  Mass of ethyl acetate = W1
 = 150 g  

  Kb of ethyl acetate = 2.77 °C kg mol1 
To find:  Molar mass of solute = M2 

Formula:  M2 = b 2

b 1

1000 K W
T WD  

Calculation:  For solution of nonvolatile solute and ethyl acetate, 
   Tb = Tb  0

bT  = 84.27 °C  77.06 °C = 7.21 °C = 7.21 K 
   Kb = 2.77 °C kg mol1 = 2.77 K kg mol1 

   Now, using formula and substituting values,  
   M2 = b 2

b 1

1000 K W
T WD

 

   M2 = 
1 11000 g kg 2.77 K kg mol 50 g
7.21 K 150 g

- -´ ´
´

 = 128 g mol1 

Ans: The molar mass of nonvolatile solute is 128 g mol1.  
+Q.65. 3.795 g of sulphur is dissolved in 100 g of CS2. This solution boils at 319.81 K. What is molecular 

formula of sulphur in solution? The boiling point of CS2 is 319.45 K. 
 (Given that Kb for CS2 = 2.42 K kg mol–1 and atomic mass of S = 32 u)  
Solution: 
Given:  Mass of sulphur = W2 = 3.795 g  
   Mass of solvent = W1 = 100 g  
   Boiling point of solution = Tb = 319.81 K 
   Boiling point of pure solvent = 0

bT  = 319.45 K 
   Molal elevation constant = Kb = 2.42 K kg mol1 
   Atomic mass of sulphur = 32 u 
To find:  Molecular formula of sulphur in solution 
Formula:  M2 = b 2

b 1

1000 K W
T WD

 

Calculation:  For solution of sulphur in CS2 (solvent), 
   Tb = Tb – 0

bT  = (319.81 – 319.45) K = 0.36 K 
   From formula, 
   M2 = b 2

b 1

1000 K W
T WD

      

    = 
1 11000 g kg 2.42 K kg mol 3.795 g

0.36 K 100 g

- -´ ´
´

 = 255.1 g mol1           

   Now, atomic mass of S = 32 u   
   Number of Sulphur atoms in a molecule = Molar massof sulphur

Atomic mass of  sulphur
      

         = 255.1
32

 = 7.97  8      

   Molecular formula of sulphur in CS2 = S8     
Ans: Molecular formula of sulphur in CS2 solution is S8. 
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Q.66. When an unknown amount of solute (molar mass = 100 g mol1) is dissolved in 50 g of chloroform, the 
boiling point is raised by 0.30 K. Calculate the mass of solute dissolved in given mass of chloroform. 
(Kb for chloroform = 3.63 K kg mol1)                                

Solution: 
Given:  Kb = 3.63 K kg mol1, Tb = 0.30 K 
   Molar mass of solute = M2 = 100 g mol1  
   Mass of solvent = W1 = 50 g  
To find:  Mass of solute = W2  
Formula:  b

2
1b

2M 1000 K W   
 T

=
WD

 

Calculation:  Using given formula and rearranging, we get, 
   W2  = b 2 1

b

T  M W
1000 K
  

    = 
1

1 1

0.30 K 100 
10

g mol
00 g kg 3.63

50 g
K kg  mol





 


= 0.4132 g 

Ans: The mass of solute dissolved in 50 g chloroform is 0.4132 g.   
 
  
Q.67. What is freezing point of liquid? 
Ans: The freezing point of a liquid is the temperature at which liquid and solid are in equilibrium and the two 

phases have the same vapour pressure.  
Q.68. What is depression in freezing point? 
Ans: The difference between the freezing point of pure solvent and that of the solution containing a nonvolatile 

solute is called depression in freezing point. 
  Tf = 0

fT  – Tf 
  where, 0

fT  = freezing point of pure solvent and Tf = freezing point of solution. 
 
 
 
 
 
 
   
Q.69.  Explain with diagram the freezing point depression in terms of vapour pressure lowering. 
Ans: 
i. The vapour pressures of solution and of pure solvent are 

plotted as a function of temperature in the diagram. 
ii. The diagram consists of three curves. AB is the vapour 

pressure curve of solid solvent while CD is the vapour pressure 
curve of pure liquid solvent. EF is the vapour pressure curve of 
solution that always lies below the pure solvent. 

iii. The curves AB and CD intersect at point B where solid and 
liquid phases of pure solvent are in equilibrium. The two 
phases have the same vapour pressure at B. The temperature 
corresponding to B is the freezing point of solvent ( 0

fT ). 
iv. Similarly, at E, the point of intersection of EF and AB, the 

solid solvent and solution are in equilibrium. They have the 
same vapour pressure at E. The temperature corresponding to 
E is the freezing point of solution (Tf). 

v. It is clear from the diagram that freezing point of solution (Tf) 
is lower than that of pure solvent ( 0

fT ) because the vapour 
pressure curve of solution lies below that of solvent. 

The general experimental observation is that the freezing point of a solvent is lowered by dissolving a 
nonvolatile solute into it. Thus, freezing point of solution containing a nonvolatile solute is lower than that of 
pure solvent i.e., 0

fT  > Tf 

Reading between the lines 

Calculation using log table: 
0.3 50

3.63
  = Antilog10 (log10 0.3 + log10 50 – log10 3.63)

  = Antilog10  1.4771 1.6990 0.5599   

  = Antilog10 (0.6162) = 4.132 

2.9  Depression in freezing point  

Variation of vapour pressure with
temperature of pure solvent, solid 

solvent and solution 

B
C 

A Tf
0
fT  

F
D 

Solution

Liquid solvent 

Solid  
solvent

E

Temperature 

V
ap

ou
r P

re
ss

ur
e 
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Formulae:  i.  = i 1
n 1
-
-

  ii. ΔTf = i Kfm iii.  = i MRT  

Calculation:  Using formula (i), 
    = i 1

n 1
-
-

 = i  1 because n = 2 

   i = 1 +  = 1 + 0.0135 = 1.0135 
   Now, using formula (ii),   
   ΔTf = iKfm = 1.0135  1.86 K kg mol1  0.1 mol kg1 = 0.189 K = 0.189 °C 
   Now, ΔTf = 0

fT – Tf 

   Tf  = 0
fT – ΔTf = 0 °C – (0.189 °C) = – 0.189 °C 

   Now, using formula (iii), 
    = i MRT = 1.0135  0.1 mol dm–3  0.08205 dm3 atm K1 mol1  298.15 K = 2.48 atm 
Ans: i. The freezing point of the solution is – 0.189 °C 
 ii.   The osmotic pressure of solution at 25 °C is 2.48 atm 
 
 
 
 
 Classification of mixtures:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 Colligative properties: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 

Quick Review 

Nonuniform composition of components 
 

Uniform composition of components 

Combination of two or more substances
Mixtures

Homogeneous mixture Heterogeneous mixture

Colloid True solution

Unsaturated solution 
Contains less amount of solute
than that can be dissolved in
solvent at given temperature. 

Supersaturated solution
Contains greater than the
equilibrium amount of solute. 

Based on size of particles

Saturated solution 
Contains maximum (equilibrium)
amount of solute that can be
dissolved in solvent at given
temperature. 

Colligative 
properties 

Vapour pressure 
lowering 

Boiling point 
elevation 

Freezing point 
depression 

Osmotic 
pressure 

Effect of adding  
nonvolatile solute to solvent

Vapour pressure of solution is
less than that of pure solvent 

Boiling point of solution is
greater than that of pure solvent 

Freezing point of solution is less
than that of pure solvent 

Higher the concentration of solution,
greater is the osmotic pressure 

Effect of adding  
nonvolatile solute to solvent

Effect of adding  
nonvolatile solute to solvent

Effect of adding  
nonvolatile solute to solvent
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1. Henry’s law: 
 S = KHP   
 where, S = solubility,  
    P = pressure of the gas 
    KH = Henry’s constant  
2. Raoult’s law: 
 For a binary solution of two volatile 

components: 
 P1 = 0

1P x1 

 P2 = 0
2P x2 

 where, 
 0

1P  is the vapour pressure of pure component 1 
and P1 is the partial vapour pressure of 
component 1 in solution.  

 x1 is the mole fraction of component 1 in 
solution.  

 0
2P  is the vapour pressure of pure component 2 

and P2 is the partial vapour pressure of 
component 2. 

 x2 is the mole fraction of component 2 in solution.   
3. Dalton’s law of partial pressures: 
 P = P1 + P2           OR        P = 0

1P x1 + 0
2P x2 

 where, P is the total pressure of solution. 
4. Partial pressures in vapour phase: 
 P1 = y1P 
 P2 = y2P 

where, y1 and y2 as the mole fractions of two 
components in the vapour. 
P1 and P2 are the partial pressures of two 
components in the vapour. 
P is the total vapour pressure.  

5. For a solution containing a non-volatile 
solute:  

 P1 = 0
1P x1  

 where, P1 is the vapour pressure of the solution, 
 0

1P is the vapour pressure of pure solvent and x1 
is its mole fraction in solution.  

6. Relative lowering of vapour pressure:  

 0
1

P
P
 = 

0
1 1

0
1

P P
P
  

 where, 0
1P  = vapour pressure of pure solvent 

and P1 = vapour pressure of solution  
7. Molecular mass determination from lowering 

of vapour pressure: 

i. 0
1

P
P
 = x2 = 

0
1 1

0
1

P P
P
  = 2

1 2

n
n  + n

 

 where, 0
1P  = Vapour pressure of pure solvent 

and P1 = Vapour pressure of solution 

 x2 = Mole fraction of solute 
 n1 = Moles of solvent 
 n2 = Moles of solute  

ii. n2 = 2

2

W
M

  and n1 = 1

1

W
M

 

 where, W2 = Mass of solute,  
 W1 = Mass of solvent, 
 M2 = Molar mass of solute,  
 M1 = Molar mass of solvent 
iii. Relative lowering of vapour pressure,  

 
0

1 1
0

1

P P
P


 
= 0

1

P
P
 = 2 1

1 2

W M
WM

  
8. Elevation of boiling point: 
i. Tb = Tb – 0

bT  

 where, Tb = Elevation in boiling point, 
 Tb = Boiling point of solution and  
 0

bT = Boiling point of pure solvent. 
ii. b = Kb m 
 where, m = Molality of solution 
         Kb = boiling point elevation constant 

iii. b 2
b

2 1

1000K W   =
 M

T
W

D  
 

 where, Tb = Elevation in boiling point,  
           Kb = Molal elevation constant,   
 W1 = Mass of solvent,  
  W2 = Mass of solute,  
   M2 = Molar mass of solute 
iv. Molecular mass determination from elevation 

of boiling point: 

  Molecular mass of solute, b

b 1
2

21000 K W  =
 

M
T WD   

9. Depression of freezing point:  
i. Tf = 0

fT  – Tf  

 where, Tf  = Depression in freezing point, 
 Tf = Freezing point of solution and  
 0

fT  = Freezing point of pure solvent. 
ii. f = Kf m 
 where, m = Molality of solution 
          Kf = Freezing point depression constant 

iii.    f 2
f

2 1

1000K W   =
 M

T
W

D
 

 where, Tf = Depression in freezing point,  
   Kf = Molal depression constant,   
   W2 = Mass of solute,  
   W1 = Mass of solvent,  
   M2 = Molar mass of solute 
iv. Molecular mass determination from 

depression of freezing point: 

 Molecular mass of solute, f
2

2

f 1

M 1000 K W   
 T

=
WD

 

Important  Formulae
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Chapter 2: Solutions


10. van’t Hoff equation for osmotic pressure: 
  = MRT = CRT 
 where,  = Osmotic pressure,  
   M = C = Concentration of solution  

in mol L–1, 
   R = Gas constant 
   T = Temperature in Kelvin 
 
11. Molecular mass from osmotic pressure: 

  = 2

2

W RT
M V

      OR M2 = 2W RT
V

   

 where,  = Osmotic pressure,  
   R = Gas constant (0.08205 atm dm–3  

K1 mol1), 
  M2 = Molecular mass of solute,  
  W2= Mass of solute,  
  T = Temperature in Kelvin, 
  n = number of moles of solute,  
  V = volume in dm3 

 
12. van’t Hoff factor (i):  

 i = Colligative property of electrolyte solution
Colligative property of nonelectrolyte solution 
                 of the same concentration

  

   = 

Actual moles of particles in solution 
                after dissociation 

Moles of formula units dissolved in solution
 

   = 
Formula mass of substance  

Observed molar mass of substance
 

    = Theoretical

Observed

M   
M  

 
 
13. Modified equations for colligative properties 

by inclusion of van’t Hoff factor: 

i. P = i 0
1 2P x = 2 1

2 1

W Mi
M W

  

ii. Tb = iKbm = b 2

2 1

1000K Wi
M W

 

iii. Tf = iKf
 m = f 2

2 1

1000K Wi
M W

 

iv.  = iMRT = 2

2

W RTi
M V

 

 
14. Degree of dissociation (): 

  = i 1
n 1



 
 

 where,  =  Degree of dissociation,  
   i =  van’t Hoff factor,  
    n = Moles of ions obtained from 

dissociation of 1 mole of electrolyte 

 
 
  
2.1  Introduction 
 
1. Give two examples of a mixture. 
Ans: Refer Q.1. 
 
2. What are two types of homogeneous mixture? 
Ans: Refer Q.3. 
 
2.2  Types of solutions 
 
3. What is the state of each solute and solvent in 

amalgams of mercury? 
Ans: Refer Q.7. (Note) 
 
4. Give two examples of solid in liquid type of 

solution. 
Ans: Refer Q.7. (Note) 
 
2.3  Capacity of solution to dissolve solute 
 
5. Define saturated solution. 
Ans: Refer Q.12. (i-a) 
 
6. How is the precipitation in supersaturated 

solution obtained? 
Ans: Refer Q.12. (ii) 
 
2.4  Solubility 
 
7. Name any two factors affecting solubility of a 

solid in a liquid. 
Ans:  
i. Nature of solute ii. Nature of   solvent  
8. Write a short note on: Effect of temperature on 

solubility of solids in water 
Ans: Refer Q.17.  
9. State the units of Henry’s law constant. 
Ans:  Refer Q.22. (i) 
 
10.  Why do not gases like NH3 and CO2 obey 

Henry’s law? 
Ans:  Refer Q.24. 
 
11.  At what partial pressure, oxygen will have 

solubility of 2.6  10–4 mol L–1 in water at 25 C? 
Henry’s constant for O2 in water at 25 C is  
1.3  10–3 mol L–1 atm–1. 

Ans:  0.20 atm 
 
12.  The Henry’s law constant of an unknown gas, is 

0.130 mol L1 bar–1 at 25 °C. What is the 
solubility of unknown gas in water at 25 °C and 
at pressure of 130 mmHg? 

Ans:  0.0225 mol L1 

Exercise
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2.5  Vapour pressure of solutions of liquids in 
liquids 

 
13. Explain Raoult’s law of vapour pressure for 

binary solution of two volatile components. 
Ans: Refer Q.29.  
14. Explain positive deviations from Raout’s law 

with a neat and labelled diagram. 
Ans: Refer Q.33. and Diagram.  
15. The vapour pressure of liquid ‘A’ at 298 K is 

60 mm Hg. Its mole fraction in a solution with 
benzene is 0.120. What is its vapour pressure in 
solution if the mixture obeys Raoult’s law? 

Ans: 7.2 mm Hg  
16. 100 g of liquid A (molar mass 140 g mol1) was 

dissolved in 1000 g of liquid B (molar mass 
180 g mol1). The vapour pressure of pure liquid 
B was found to be 500 torr. Calculate the vapour 
pressure of pure liquid A and its vapour pressure 
in the solution if the total vapour pressure of the 
solution is 475 torr. 

Ans: Liquid A; 280.7 torr 
 Liquid B; 32 torr  
2.6  Colligative properties of nonelectrolyte 

solutions 
 
17. What are colligative properties? Give examples. 
Ans: Refer Q.40.  
2.7  Vapour pressure lowering  
 
18. Give reason: Vapour pressure of a solvent is 

lowered by dissolving a nonvolatile solute into it. 
Ans: Refer Q.44.  
19. State and explain Raoult’s law of vapour pressure 

for a solution containing non-volatile solute. 
Ans: Refer Q.45. and Q.46.  
20. What is relative lowering of vapour pressure? 
Ans: Refer Q.48.  
21. Derive the following expression: 

 
0

1 1
0

1

P P
P


 
= 2 1

1 2

W M
WM

 

Ans: Refer Q.50.  
22. An aqueous solution is made by dissolving 20 g of 

nonvolatile solute (molar mass = 60 g mol–1) in 
90 g of water at certain temperature. If the vapour 

pressure of pure water at the given temperature  is 

29.5 mm Hg. What would be the vapour pressure of 

the solution? 
Ans: 27.67 mm Hg  
23. The vapour pressure of water at 20 °C is  

17 mm Hg. What is the vapour pressure of 
solution containing 4.0 g urea in 100 g of water? 

Ans: 16.80 mm Hg 

2.8  Boiling point elevation  
 
24. Define: Elevation of boiling point 
Ans: Refer Q.56.  
25. Give reason: Vapour pressure lowering is 

related to a rise in boiling point of solution. 
Ans: Refer Q.58.   
26. Write the units of ebullioscopic constant. 
Ans: Refer Q.60. (ii)  
27. Derive the following equation: 

 b
2

1b

2M 1000 K W   
 T

=
WD

 

Ans: Refer Q.61.  
28. A solution of a nonvolatile solute in 50 g of water 

has a boiling point elevation of 100.765 K. If Kb 
for water is 0.51 K kg mol1, what is the 
molality of solution? 

Ans: 1.50 m  
29. Boiling point of water at 750 mm Hg is  

99.63 C. How much sucrose is to be added to 
500 g of water such that it boils at 100 C? 
Molal elevation constant for water is  
0.51 K kg mol1 

Ans: 124.06 g  
2.9  Depression in freezing point  
 
30. Define: Freezing point of liquid 
Ans: Refer Q.67.  
31. Explain with diagram the depression in freezing 

point of a solution containing non-volatile solute. 
Ans: Refer Q.69.  
32. Explain: Cryoscopic constant 
Ans: Refer Q.72.  
33. Derive relationship between freezing point 

depression of a solution containing nonvolatile 
nonelectrolyte and its molar mass. 

Ans: Refer Q.73.  
34. Calculate the mass of vitamin C (C6H8O6) to be 

dissolved in 75 g of acetic acid to lower its 
melting point by 1.5 C. (Kf of acetic acid  
= 3.9 K kg mol1) 

Ans: 5.08 g  
35. 1.0 of urea when dissolved in 98.5 g of a solvent 

decreases freezing point of the solvent by 0.211 K. 
Calculate cryoscopic constant of a solvent. 

Ans: 1.247 K kg mol1  
2.10  Osmotic pressure  
 
36. Write a short note on semipermeable membrane. 
Ans: Refer Q.78. 
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37. What happens when a solvent and its solution 
containing a nonvolatile solute are separated by 
a semipermeable membrane? 

Ans: Refer Q.79.  
38. Explain isotonic solution giving an example. 
Ans: Refer Q.86. (i)  
2.11  Colligative properties of electrolytes  
 
39. Define van’t Hoff factor. 
Ans: Refer Q.98.  
40. Derive the following equation:                               

  = 
i 1
n 1



 

Ans: Refer Q.102.  
41. An organic substances (M = 169 gram mol–1) is 

dissolved in 2000 cm3 of water. Its osmotic 
pressure at 12C was found to be 0.54 atm. If 
R = 0.0821 L atm K–1 mol–1, calculate the mass 
of the solute. 

Ans: 7.796 g  
42. 0.636 g of glacial acetic acid is dissolved in 1 kg 

water and the solution froze at 0.0205 C. 
Calculate van’t Hoff factor. Kf for water is 
1.86 K kg mol1. 

Ans: 1.040  
43. 19.5 g of CH2FCOOH is dissolved in 500 g 

water. The depression in the freezing point 
observed is 1.0 C. Calculate the van’t Hoff 
factor and degree of dissociation of 
monofluoroacetic acid. Kf for water is  
1.86 K kg mol1. 

Ans: i = 1.0753,   = 7.53% 
 
 
   
1. The solubility of a gas in water depends on 

_______. 
 (A) nature of the gas  
 (B) temperature 
 (C) pressure of the gas  
 (D) all of the above  

*2. Henry’s law constant for a gas CH3Br is  
0.159 mol dm3 atm 1 at 25 °C. What is the 
solubility of CH3Br in water at 25 °C and a 
partial pressure of 0.164 atm? 

 (A) 0.0159 mol L1  (B) 0.164 mol L1 

 (C) 0.026 M  (D) 0.042 M  
3. For a dilute solution, the Raoult’s law states that  

_______. 
 (A) The lowering of vapour pressure is equal 

to mole fraction of solute 
 (B) The relative lowering of vapour pressure 

is equal to mole fraction of solute 

 (C) The relative lowering of vapour pressure 
is equal to mole fraction of solvent 

 (D) The vapour pressure of the solution is 
equal to mole fraction of the solute 

 
*4.  The colligative property of a solution is 

_______. 
 (A) vapour pressure  (B) boiling point 
 (C) osmotic pressure  (D) freezing point 
 
5. Which of the following is ‘NOT’ a colligative 

property?   
 (A) Vapour pressure lowering 
 (B) Depression in freezing point 
 (C) Elevation in boiling point 
 (D) Osmotic pressure 
 

*6.  Vapour pressure of a solution is _______. 
 (A) directly proportional to the mole fraction 

of the solute  
 (B) inversely proportional to the mole fraction 

of the solute 
 (C) inversely proportional to the mole fraction 

of the solvent 
 (D) directly proportional to the mole fraction 

of the solvent 
 

*7.  The vapour pressure of a solution containing  
2 moles of a solute in 2 moles of water (vapour 
pressure of pure water = 24 mm Hg) is _______. 

 (A) 24 mm Hg  (B) 32 mm Hg 
 (C) 48 mm Hg  (D) 12 mm Hg 
 
8. Molal elevation constant is elevation in boiling 

point produced by  _______. 
 (A) 1 g of solute in 100 g of solvent 
 (B) 100 g of solute in 100 g of solvent 
 (C) 1 mole of solute in 1 L of solvent 
 (D) 1 mole of solute in 1 kg of solvent 
 

*9.  Ebullioscopic constant is the boiling point 
elevation when the concentration of solution is 
_______. 

 (A) 1 m   
 (B) 1 M  
 (C) 1 mass %  
 (D) 1 mole fraction of solute. 
 

*10.  Pressure cooker reduces cooking time for food 
because _______. 

 (A) boiling point of water involved in cooking 
is increased 

 (B) heat is more evenly distributed in the 
cooking space 

 (C) the higher pressure inside the cooker 
crushes the food material 

 (D) cooking involves chemical changes 
helped by a rise in temperature. 
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*11.  Cryoscopic constant depends on _______. 
 (A) nature of solvent 
 (B) nature of solute  
 (C) nature of solution  
 (D) number of solvent molecules  
12. 6 g of substance A dissolved in 100 g of water 

freezes at 0.93C. The molar mass of A is 
_______ g mol–1. (Kf = 1.86 K m1) 

 (A) 60   (B) 120  
 (C) 180   (D) 140  
13. What is the molality of ethyl alcohol  (Molecular 

mass 46) in aqueous solution which will freeze 
at 10C?  (Kf for water = 1.86) 

 (A) 3.540 m (B) 4.567 m 
 (C) 5.376 m (D) 6.315 m  
14. Isotonic solutions have _______. 
 (A) equal temperature   
 (B) equal osmotic pressure 
 (C) equal volume  
 (D) equal amount of solute  
15. Which of the following solution will have the 

highest boiling point? 
 (A) 1% solution of glucose in water 
 (B) 1% solution of sodium chloride in water 
 (C) 1% solution of sucrose in water 
 (D) 1% solution of urea in water   

*16.  Identify the CORRECT statement. 
 (A) Vapour pressure of solution is higher than 

that of pure solvent. 
 (B) Boiling point of solvent is lower than that 

of solution. 
 (C) Osmotic pressure of solution is lower than 

that of solvent. 
 (D) Osmosis is a colligative property.  

*17.  In calculating osmotic pressure the 
concentration of solute is expressed in _______.  

 (A) molarity   
 (B) molality 
 (C) mole fraction   
 (D) mass percent  
18. Which of the following 0.1 M aqueous solutions 

will exert highest osmotic pressure?     
 (A) Al2(SO4)3 (B) Na2SO4  
 (C) MgCl2 (D) KCl  

*19.  Which of the following statement is NOT 
CORRECT for 0.1 M urea solution and  
0.05 M sucrose solution? 

 (A) Osmotic pressure exhibited by urea 
solution is higher than that exhibited by 
sucrose solution 

 (B) Urea solution is hypertonic to sucrose 
solution 

 (C) They are isotonic solutions  
 (D) Sucrose solution is hypotonic to urea 

solution  
*20.  A living cell contains a solution which is 

isotonic with 0.3 M sugar solution. What 
osmotic pressure develops when the cell is 
placed in 0.1 M KCl solution at body 
temperature? 

 (A) 5.08 atm  (B) 2.54 atm 
 (C) 4.92 atm  (D) 2.46 atm  

*21.  The osmotic pressure of blood is 7.65 atm at 
310 K. An aqueous solution of glucose isotonic 
with blood has the percentage (by volume) 
_______. 

 (A) 5.41 %  (B) 3.54 % 
 (C) 4.53 %  (D) 53.4 % 
 
 
  
 1. (D) 2. (C) 3. (B) 4. (C) 
 5. (A) 6. (B) 7. (D) 8. (D) 
 9. (A) 10. (A) 11. (D) 12. (B) 
 13. (C) 14. (B) 15. (B) 16. (B) 
 17. (A) 18. (A) 19. (C) 20. (B)  
 21. (A) 
 
 
  
2. S = KHP = 0.159 mol dm3 atm 1  0.164 atm 
    = 0.026 M  
20.  = i1M1RT – i2M2RT  
  = [(1 × 0.3 3mol dm ) – (2 × 0.1 3mol dm )] 
               × 3 1 10.08205 atm dm  K mol   × 310 K 
    = 2.54 atm  
21. M2 = 2W RT

V
 

 2W
V

 = 2M
RT


 

  = 
1

3 1 10.08205 atm dm
7.65

 K
 atm  180 g mo

mol
l  

  310 K








 

  3 3= 54.1 g = 5.4dm cm  = 5.41%1 g    
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