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The figures in the margin indicate full marks. Candidates are required to give their answers
in their own words as far as practicable.

. Answer any five questions : 5x2=10

(a) Define isothermal and adiabatic process of a thermo-dynamical system.

(b) Prove that the work done in an adiabatic process is W = Cv (T1 -T 2) . Here,

Cy is heat capacity of the system at constant volume, T and T are initial and
final temperatures.

(c) What do you mean by reversible and irreversible processes?
(d) 1 kg of water at 0°C is heated to 100°C. Find the change in entropy.
(e) Using Maxwell’s relations derive the expression of the first TdS equation.

(f) State equipartition theorem of energy. Hence find out total energy of one mole
of a diatomic ideal gas.

(g) What is “mean free path” of gas molecules? How does it depend upon
concentration of molecules?

(h) Write down the distribution function of F-D statistics. Draw the distribution
curve at temperature T = 0K and T # 0 K.

Answer any three questions: 3x5=15

(a) Write down the first law of thermodynamics for an ideal gas. Hence, prove
that C, — C, = R, terms being usual. 243

(b) Discuss the four steps in a Carnot’s cycle by an indicator diagram. 5



(c) What is Joule-Thomson effect? Obtain a general expression for Joule-
Thomson coefficient. 2+3

(d) Draw the energy distribution curve for a black body radiation. Write down the
Planck’s distribution law. Hence obtain the Rayleigh-Jeans law of black body
radiation. 1+1+3

(e) Define an ensemble and phase space of a system. Obtain the relation between
thermo-dynamical probability and entropy of a system. 2+3
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