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CHEMISTRY 

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. Use of 

Log tables and Non-programmable 

calculators is allowed.  

 R = 8.314 JK–1 mol–1. 

 Part—A  

Attempt any five of the following questions : 

1. Write the S. I. units of acceleration. 1  

2.  Define differential enthalpy of solution. 1 

3. What is the total entropy change for a 

reversible cyclic process ? 1 



 [ 2 ] CHE-04 

   

4. Define degrees of freedom. 1 

5. „The pH of an aqueous solution of sodium 

acetate is greater than 7.‟ Comment. 1 

6. How is molar conductivity of a solution related 

to its concentration ? Write the expression for 

it.     1 

7. What are pseudo-first order reactions ? 1 

 Part—B  

Attempt any five of the following questions : 

8. Calculate the ratio of effusion rates of hydrogen 

gas to oxygen gas. Molar masses of oxygen and 

hydrogen gases are 16 g 1mol  and 2 g 1mol , 

respectively. 2 

9. Arrange the following in the increasing order of 

their surface tensions : 2 

Water, carbon tetrachloride, mercury.  

Also give reason for your answer.  

10. Derive the following Maxwell relation : 2 

T V

S P

V T
 

starting from the relation dA = – SdT – PdV. 
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11. Calculate H°r  for the reaction : 2 

C (graphite) + 
1

2
 O2(g)  CO(g) 

using the following thermochemical equations : 

C (graphite) + O2(g)  CO2(g) H°r  = – 393.5 kJ 

 CO(g) + 
1

2
 O2(g)  CO2(g)     H°r  = – 283.5 kJ  

12. For the following reactions, write the rate  

laws :    2 

(i) O3(g) + NO(g)  O2(g) + NO2(g) 

(ii) Cl2(g)  2Cl(g) 

13. Why does the fusion curve of water have a 

negative slope ? Explain. 2 

14. State any two differences between fluorescence 

and phosphorescence.  2 

Part—C 

Attempt any five of the following questions : 

15. Consider the following reaction : 3 

5 3 2PCl (g) PCl (g) +Cl (g)
 

How would the equilibrium be affected by : 

(i) the addition of 2Cl (g)  ? 

(ii) decrease in volume of the container ? 

(iii) removal of 3PCl (g) from the container ?   
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16. Derive Henderson‟s equation for a buffer 

solution containing a weak acid HA and its salt 

NaA.     3 

17. Explain dialysis and electrodialysis of colloids 

using suitable diagrams. 3 

18. Calculate the density of oxygen gas at 273.2 K 

and 51.013 10 Pa, assuming ideal gas 

behaviour.   3 

19. Explain “dipole-induced dipole interaction.” 3 

20. Write the statements of second law of 

thermodynamics.  3 

21. The boiling point of chloroform was raised by 

0.32 K when 45.15 10 kg of an organic 

compound was dissolved in 23.5 10 kg  of 

chloroform. Calculate the molar mass of the 

organic compound. Molal elevation constant for 

chloroform is 3.9 K 1kg mol . 3 

 Part—D  

Attempt any five of the following questions : 

22. A conductance cell filled with 0.02 M KCl has a 

resistance of 195.96  at 298 K. When filled 

with a 0.05 M 3AgNO  solution, it has a 

resistance of 94.2 . The specific conductance of 
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0.02 M KCl is 0.2768 1Sm . What is the specific 

conductance of 0.05 M 3AgNO  ? 4 

23. Draw a labelled diagram of a Galvanic cell 

where the following reaction takes place : 4 

4 2 4 32 Al (s) 3 ZnSO (aq) Al (SO ) (aq)  

3 Zn (s)  

Assume that the concentrations of 2 4 3Al (SO )  

and 4ZnSO  solution are 1C  and 2C  

respectively. How is this cell represented ? 4 

24. Draw and explain the vapour pressure curves 

for the solutions exhibiting (i) positive deviation 

from Raoult‟s law and (ii) negative deviation 

from Raoult‟s law.  4 

25. A mixture of water and an organic liquid A, 

which is immiscible with water, distils at 368 K 

when the external pressure is 51.00 10 Pa.  

The vapour pressure of water at 368 K is 

48.35 10  Pa. Calculate the relative molar 

mass of A if the distillate contains 40% water 

by weight.    4 
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26. Calculate net atoms in a fcc and bcc unit cell. 

Explain using geometric arguments. 4 

27. The adsorption of a gas follows Langmuir 

isotherm with 4 1K 8.5 10 Pa  at 298 K. 

Find the pressures at which surface coverages 

are (i) 15% and (ii) 95%. 4  

28. Derive the relation PV  constant. 4  
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ª

pH 7

&

ª

ª

116 g mol 12 g mol

ª
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dA = – SdT – PdV

T V

S P

V T
 

   C  + O2(g)  CO2(g) H°r  = – 393.5 kJ 

CO(g) + 
1

2
 O2(g)  CO2(g)  H°r  = – 283.5 kJ 

C  + 
1

2
 O2(g)  CO(g) 

H°r

2 

(i) O3(g) + NO(g)  O2(g) + NO2(g) 

(ii) Cl2(g)  2Cl(g) 
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&

5 3 2PCl (g) PCl (g) +Cl (g)  

(i) 2Cl (g)

(ii)

(iii) 3PCl (g)

HA NaH

273.2 K 51.013 10 Pa

3 
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23.5 10 kg 45.15 10 kg

0.32 K

K 1kg mol

&

0.02 M KCl

298 K 195.96 0.05 M 3AgNO

94.2  

0.02 M KCl 0.2768 1Sm  

0.05 M 3AgNO

4 2 4 32 Al (s) 3 ZnSO (aq) Al (SO ) (aq)  

3 Zn (s)  

2 4 3Al (SO ) 4ZnSO

1C 2C
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(i) 

(ii) 

A

368 K

51.00 10 Pa 368 K

48.35 10 Pa

40% ] A

298 K

4 1K 8.5 10 Pa

(i) 15% (ii) 95%

PV
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