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MD/M-20 395
PHYSICAL CHEMISTRY–IV

Paper : CH-402

Time : Three Hours] [Maximum Marks : 40

Note : Attempt five questions in all. Attempt one question from
each unit including Question No. l which is compulsory.

Compulsory Question

1. Answer in brief :

(a) Define Third law of thermodynamics.

(b) Why efficiency of Carnot's engine is not 100%? Explain
it.

(c) What are the basic differences between electrode
potential and cell potential ?

(d) Discuss about spontaneous processes with examples.

(e) What do you mean by Glass electrode ? Write its
applications. (1½, 1½, 1½, 1½, 2)

UNIT–I

2. (a) State and explain Carnot's theorem.

(b) Why we need Second law of thermodynamics ? Explain
different statements about it. (4,4)

3. (a) Derive an expression for the entropy change as a
function of T and V.
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(b) Calculate entropy change in the melting of l kg of ice
at 0°C. Heat of fusion of ice = 334.7 Jg–1.

(c) Comment on the statement "Entropy of universe is
always increasing". (4,2,2)

UNIT–II

4. (a) What do you mean by Residual entropy ? Calculate its
value for CO molecule.

(b) Derive an expression for Boltzmann entropy equation.

(c) Derive Maxwell relationship (�G/�T)P = (�A/�T)V.
(2,3,3)

5. (a) Derive an expression for free energy change with T
and P.

(b) Calculate free energy change which occurs when 1 mole
of ideal gas expands reversibly and isothermally at 37°C
from an initial volume of 55 dm3 to 1000 dm3. (5,3)

UNIT–III

6. (a) Explain different types of gas electrodes.

(b) Derive an expression for Nernst equation for the
determination of e.m.f. of cell. (4,4)

7. (a) What are differences between Electrolytic and Galvanic
cells ?

(b) Derive an expression for determination of �G and �H
of a cell reaction.

(c) Write a note on different reference electrodes. (3,3,2)
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UNIT–IV

8. (a) Derive an expression for determination of e.m.f. of cell
with transference.

(b) What is Liquid junction potential ? Discuss its
significance. (5,3)

9. (a) Describe briefly various types of electrodes which can
be used for determining of pH of a solution.

(b) How will you determine activity co-efficient from e.m.f.
measurement ? (5,3)
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