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CHEMISTRY 

CHE-04 : PHYSICAL CHEMISTRY 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt all the parts. Answer five questions from 

each of the parts A, B, C and D. Use of log tables is 

permitted. Use of non-programmable calculators is 

allowed. 

PART A 

Answer any five of the following questions : 	5x1=5 

1. State Trouton's rule. 	 1 

2. Define an adiabatic process. 	 1 

3. What is meant by entropy of a system ? 	 1 

4. Define Chemiluminescence. 	 1 
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5. Give the phase rule equation. 

6. Name the methods for finding the transport 

number. 

7. What are the units of second order rate constant ? 

CHE-04 	 2 



PART B 

Answer any five of the following questions : 	5x2=10 

8. The gas supplied for household use is mostly a 
mixture of propane and butane. Are the critical 
temperatures of these gases higher than 298 K ? 
Justify your answer. 	 2 

9. Rice, dal and vegetables are cooked faster inside 
a pressure cooker than in an open vessel. 
Explain the reason. 	 2 

10. What are buffer solutions ? Give an example. 	2 

11. Express the equilibrium constant for the 
reaction CO (g) + 2H2  (g) CH3OH (g) in terms 

of extent of reaction, 

12. Draw and explain the titration curve for 
conducto-metric titration for Strong Acid vs 
Strong Base. 	 2 

13. State Hess's law of constant heat summation. 

14. Can azeotropes be separated into pure 
components by fractional distillation ? Justify 
your answer. 	 2 

CHE-04 	 3 	 P.T.Q. 



PART C 

Answer any five of the following questions : 	5x3=15 

15. Starting from dU = TdS -pdV, derive 

rar±117 )s = (Z)v . 
	 3 

16. Derive Bragg's equation : 

n2 = 2d sin 0 . 

17. What is common ion effect ? Explain its role in 

precipitation of cations in qualitative analysis. 	3 

18. Predict which of the following reactions will be 

spontaneous, with the help of standard potential 

values : 	 3 

(a) Fe + 2H+  ---> Fe2+  + H2 

E° 	= — 0.44 V 
Fe2+/Fe 

(b) Cu + 2H+  ---> Cu + H2 

E 	= + 0.34 V 

(c) 2Fe3+  + 21-  —> 2Fe2+  + 12 

E° 	= + 0.54 V 
I 2/I —  

E° 	= + 0.77 V 
Fe 3+/Fe` ±  
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19. Derive 	Nernst's 	distribution 	law 

thermodynamically. 

20. Using the value of p c  = 46.41 x le Pa, 

Vc  = 99.0 x 106  m3  mo1-1, calculate the reduced 
temperature of a gas if it occupies 5 x 10 -2  m3 

 space at 3.328 x 105  Pa. 	 3 

21. Arrange the following compounds in the 
increasing order of boiling points : 

Ethanol, glycerol and ethylene glycol 

Justify your answer. 	 3 
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PART D 

Answer any five of the following questions : 	5x4=20 

22. Derive the following expression for an ideal gas : 	4 

1 	_ 
pV = 

3
— m N u 

23. Explain the difference between fluorescence and 

phosphorescence. 

24. Describe the Lindemann and Hinshelwood 

mechanism to explain the unimolecular 

decomposition reaction. 	 4 

25. Draw and explain the phase diagram of sulphur. 	4 

26. Derive the expression for Langmuir adsorption 

isotherm. 	 4 

27. Calculate the entropy of mixing of 1 mol of 112  
with 2 mol of 02. Assume that no chemical 

reaction occurs. 

28. The boiling point of chloroform was raised by 

0.320 K when 5.15 x 10-4  kg of an organic 

compound was dissolved in 3.5 x 10-2  kg of 

chloroform. Calculate the molar mass of the 

organic compound. Molar Elevation constant for 

chloroform is 3.90 K kg morl . 	 4 
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