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1. Solution A is obtained by dissolving 1 g of urea in 100 g of water and solution B is obtained by
dissolving 1 g of glucose in 10 g of water. Which solution will have a higher boiling point and why?

2. Why does molality of a solution remain unchanged with change in temperature while its molarity
changes ?

3. Why is the cooking temperature in pressure cooker higher than in open pan ?

4. Why is an increase in temperature observed on mixing chloroform with acetone?

5. Why is benzene insoluble in water but soluble in toluene ?

6. Define an ideal solution.

7. What do you understand by ‘colligative properties’ ?

8. State any two characteristics of ideal solution.

9. Why is vapour pressure of solution of glucose in water lower than that of water ?

10. Why is osmotic pressure considered a colligative property ?

11. What possible value of ‘i’ will it have if solute molecules undergo association in solution ?

12. What is the molarity of acetic acid containing 6 g of acetic acid per litre of solution ?

13. What is the molarity of ammonia in a solution containing 0.85 g of NH3 in 100 mL of a liquid of
density 0.85 g cm–3 ?

14. Why are ethers not miscible in water ?

15. If ∆Tb is the elevation in boiling point of a solvent and ‘m’ is the number of moles of solute per kg
of solvent, what is the relationship between ∆Tb and  m ?

16. Define the term osmotic pressure.

17. What is expected Van’t Hoff factor for K3 [Fe(CN)6] ?

18. What is Van’t Hoff factor ? How does it modify the equation for elevation of boiling point ?

19. What change is observed in boiling point of a liquid at higher altitude ?

20. What are isotonic solutions ?

21. What is an ideal solution ?

22. What are the values of ∆H and ∆V for an ideal solution of two liquids ?

23. Give an example of nearly ideal solution.

24. What is a non-ideal solution ?

25. What are the values of ∆H and ∆V for positive deviation from ideality ? Give one example.

PHYSICAL CHEMISTRY

SCIENCE TUTORIALS; Opp. Khuda Baksh Library, Ashok Rajpath, Patna
PIN POINT STUDY CIRCLE;  House No. 5A/65, Opp. Mahual Kothi, Alpana Market, Patna

Topic: Colligative Property

Classes at: -

by: SHAILENDRA KR.
Meq. Approach



PHYSICAL CHEMISTRY By: Shailendra Kumar

1. Opp. Khuda Baksh Library, Ashok Rajpath, Patna - 4
2. House no. 5A/65, Opp. Mahual Kothi, Alpana Market, Patna

Page No.: 2

26. What are the values of Ptotal’ ∆H, ∆V for negative deviation from ideality ? Give one example.

27. What is an azeotrope ?

28. What are maximum boiling azeotropes ? Give one example.

29. What are minimum boiling azeotropes ? Give one example.

30. Why is boiling point elevated when a non-volatile solute is added ?

31. Why is freezing point depressed when a non-volatile solute is added ?

32. Define molal elevation constant or ebullioscopic constant.

33. Define molal depression constant or cryoscopic constant.

34. Out of 1 M solution of sugar and 1 M solution of urea, which will have greater boiling point ?

35. What are hypertonic and hypotonic solution ?

36. When outer shell of two eggs are removed, one of the eggs is placed in pure water and other is
placed in saturated solution of NaCl, what will be observed and why ?

37. If the membrane used in determination of osmotic pressure is slightly leaky, how will it influence
the  measured value of osmotic pressure ?

38. The osmotic pressure of polymers (Macromolecules) are determined by osmotic pressure and
not by other colligative properties. Explain.

39. Why is osmotic pressure of 1 M KCl is higher than 1 M urea solution ?

40. Why do doctors advise gargles by saline water in case of sore throat ?

41. Which has the highest freezing point :

(a)  1 M glucose (b)  1 M NaCl (c)  1 M CaCl2 (d)  1 M AIF3 ?

42. A 10% solution of urea is isotonic with 20% solution of ‘x’ at same temperature. Calculate molecular
weight of x.

43. Calculate molality of 1 M solution of NaNO3 solution. Density of solution is 1.25 g mL–1 M . Wt. of
NaNO3 = 85 g mol–1.

44. Red blood cells placed in solution having less than 0.91% NaCl will ....... and may sometimes.......
because such as NaCl solution will have ....... osmotic pressure than that of the fluid inside the red
blood cell.

45. For which of the following can Van’t Hoff factor not be greater than unity

(a)  K4[Fe(CN)6] (b)  AlCl3 (c)  NH2 CONH2 (d)  KNO3 ?

46. The elevation in B. Pt. of 0.1 M molal solution of X in water is 0.1536°C. What conclusion do you
draw about M. and Wt. of X ? Kb = 0.512 K kg mol–1.

47. What is reverse osmosis ?

48. A person suffering from high blood pressure should take less common salt, why ?

49. “The solution of a non-volatile solute boils at a higher temperature than the pure solvent.” Show
this relationship on a graphic diagram.

50. How is relative lowering of vapour pressure defined for a solution consisting of a volatile solvent
and a non-volatile solute ? How is this function related to the mole fraction of the solvent and of
the solute ?

51. In a solution of urea, 3.0 g of it is dissolved in 100 mL of water. What will be the freezing point of
this solution ? State the approximation made if any.

52. With the help of a neat diagram indicate why the solution of a non-volatile solute should freeze at
a temperature lower than the freezing point of the pure solvent.
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53. Give one example each of miscible liquid pairs showing positive and negative deviations from
Raoult’s law. Give one reason each for such deviations.

54. An aqueous solution of glucose is made by dissolving 10 g of glucose (C6H12O6) in 90 g of water
at 303 K. If vapour pressure of pure water at 303 K be 32.8 mm Hg, what would be the vapour
pressure of the solution ?

55. Define the following terms :

(i)  Mole fraction (ii)  Ideal solution.

56. Explain with a suitable diagram and appropriate examples why some non-ideal solutions show
positive deviation from ideal behaviour.

57. What is meant by abnormal molecular mass of solute ? Discuss the factors which bring abnormality
in the experimentally determined molecular masses of solutes using colligative properties.

58. What is molar concentration of solute particles in a human blood if the osmotic pressure is 7.2 atm
at the body temperature of 37ºC ? (R = 0.0821 L atm K–1 mol–1)

59. Vapour pressure of pure water at 35ºC is 31.82 mm Hg. When 27.0 g of solute is dissolved in 100
g of water (at the same temperature) vapour pressure of the solution thus formed is 30.95 mm Hg.
Calculate the molecular mass of the solute.

60. The vapour pressure of pure liquids A and B are 70 mm and 90 mm Hg respectively at 25º.The
mole fraction of ‘A’ in a solution of the two is 0.3. Assuming that A and B form an ideal solution,
calculate the partial pressure of each component in equilibrium with the solution.

61. Heptane and Octane for ideal solution. At 373K, the vapour pressure of the two liquid components
are 105.2K Pa and 46.8K Pa respectively. What will be vapour pressure, in bar, of a mixture of
25.0 g of heptane and 35.0 g of octane ?

62. A 5% solution by mass of cane sugar in water has freezing point of 271K. Calculate the freezing
point of a 5% glucose in water if freezing point of pure water is 273.15K.

63. Two elements A and B form compounds having formula AB2 and AB4 when dissolved in 20 g of
C6H6. 1g of AB2 lowers the freezing point by 2.3K where as 1.0 g of AB4 lowers it by 1.3K. The molar
depression constant for benzene is 5.1K kg mol–1. Calculate atomic mass of A and B.

64. Calculate the mass of a non-volatile solute (molecular mass 40) which should be dissolved in 114
g octane to reduce its vapour pressure to 80%.

65. A solution containing 30 g of a non-volatile solute exactly in 90 g water has a vapour pressure of
2.8  kPa at 298 K. Further 18 g of water is then added to solution, the new vapour pressure
becomes 2.9 kPa at 298 K. Calculate,

(i)  Molecular mass of the solute (ii) Vapour pressure of water at 298 K.

66. A 5% solution (by mass) of cane sugar in water has freezing point of 271K. Calculate the freezing
point of a 5% glucose in water if freezing point of pure water is 273.15 K.

67. Define Osmotic pressure. Arrange the following solutions in increasing order of osmotic pressure:

(a)  34.2 g L–1 of sucrose (b)  60 g L–1 of urea

(c)  90 g L–1 of glucose (d)  58.5 g L–1 of NaCl.

68. What is Van’t Hoff factor ? How is it related to degree of dissociation of the electrolyte in the
solution ? What is its value when the solute undergoes association ?

69. What do you mean by elevation in boiling point ? Show that is a colligative property.

70. What are colligative properties ? Discuss in brief any of these properties.


