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CHE-04 : PHYSICAL CHEMISTRY
Time : 2 hours Maximum Marks : 50

Note : Attempt all parts. Answer five questions from each
of the parts A, B, C and D.

PARTA

Answer any five of the following questions :

1. Complete the following blanks : 1
lmg= kg= g

2. Define electrophoresis. 1

8. State Le Chatelier’s principle. 1

4. What is the maximum number of phases which
can coexist in a one component system ? 1
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5. State the first law of thermodynamics.
6. What is a catalyst ?

7. 'What are azeotropes ?
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PART B

Attempt any five of the following questions :

8. Arrange the following in the increasing order of

their surface tension : 2

H,0, CH,CN, CH,0H

9. Calculate the number of net atoms in fec unit cell. 2
10. Derive the relation between A, U and A H. 2
11. State the advantages of steam distillation. 2

12. State the distribution law and list- the factors
affecting the distribution coefficient. 2

13. Explain the cleansing actioh' of soaps and

detergents. _ 2

14. State the basic principle for ESCA studies of the

surface. 2
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PART C

Attempt any five of the following questions :

15. Calculate the ratio of effusion rates of Hy and

Os. 3
16. A Carnot engine works between 3:0 x 102 K and

4-0 x 102 K. Calculate its efficiency. 3
17. Derive the Clausius — Clapeyron equation. 3

18. Consider the following reaction :
PCl5(g) & PCl3(g) + Cl, (g)

How would the equilibrium be affected by
decrease in volume of the container ? 3

19. A current of 5-0 x 1073 A is passed for 100 minutes
through an Ag coulometer. Calculate the mass of

Ag deposited on the cathode. Atomic mass of
Ag =107-9 x 1073 kg mol %, 3

20. Derive the integrated rate law for a first order

reaction. 3

21. Define critical constants and state their

relationship with Van der Waals constants. 3
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PARTD

Attempt any five of the following questions :

22, A sample of 0-2 mol of argon expands adiabatically

23.

24.

and reversibly‘such that temperature drops from
298 K to 188 K. If the molar heat capacity of argon
at constant volume is 12:48 J mol 1K~ 1, calculate

the internal energy and work done on the gas.

An aqueous solution prepared by dissolving
0-5 kg of KCl in 100 kg of H,O was found to
freeze at 272-76 K. Calculate the Van’t Hoff
factor and the degree of dissociation of solute at
this concentration. K, for H,O is 1-85 K kg mol !
and freezing point of H20 is 273 K.

Draw the labelled phase diagram of water.

25. Calculate the following :

0 Ky

(ii) Degree of hydrolysis (o)

(iii) [OH ]

(iv) pHat 298K

for 0-16 M aqueous solution of sodium

acetate at 298 K. Given K = 1:0 X 1074 and
K, (acetic acid) = 1-8 x 107°.

4
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26.

27.

28.

For a «cell, emf is 1018V at 293K

and its temperature coefficient,

oT
AH and AS for this cell at 293 K.

(@J - —40 x 105 VK-1. Calculate AG,
P

The proposed mechanism for photochemical

decomposition of HI is

Hi+hy —2 5 H4I

k
H+H —2 H, +1I

k
I+1 — 1,

Derive an expression for rate of disappearance of
HI. '

2:0 mol of A and 3-0 mol of B are mixed and total
volume is 2:1 x 1074 m3. If the partial molar
volume of A is 2:0 x 10™° m3 mol_l, what is the

partial molar volume of B ?
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