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PHYSICS
Paper : MI 2-T (Minor)
(Thermal Physics and Statistical Mechanics)
Full Marks: 40 Time : Two Hours

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

Group - A

Answer any five questions. 2x5=10

1. Explain the Zeroth Law of Thermodynamics and its
significance in thermal equilibrium.

2. State the law of equipartition of energy.

3. Find the change in Helmholtz Free Energy (A) for a
system at 400 K, where the change in internal energy

(AU) is 1200 J and the entropy change (AS) is 3 J/K.

4. Describe how the Law of Equipartition of Energy is used
to determine the molar specific heat capacity of diatomic
gases at constant volume.
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. What is entropy? Give its physical significance.
. State the Clausius Clapeyron equation.

. What is meant by of phase-space?

What is meant by mean free path of gas molecule?

Group - B
Answer any four questions. 5%x4=20

(a) Find the relation between molar specific heats C,
and C, for ideal gas. 3

(b) Deduce the expression of work done for one mole
of an ideal gas during adiabatic process. 2

(a) State the Maxwell’s velocity distribution law and
draw the distribution curve. 2%

(b) Prove Carnot’s theorem. 27

(a) What is black body? State the Stefan-Boltzmann
law. 2

(b) From Planck’s law of black body radiation deduce
Rayleigh-Jeans law. 3

A gas has an inversion temperature of 600 K. If the gas
initially at 700 K undergoes a Joule-Thomson expansion,
explain whether it will cool or heat and calculate the
change in temperature if the coefficient 1= -0.15 K/atm
and the pressure changes by 30 atm. Why does the
Joule-Thomson Effect not apply to an ideal gas? 3+2



Cadiaps)

13. Define microstate and macrostate in the context of
statistical physics. Explain the difference between them
and give an example illustrating each. 2+3

14. How does the Maxwell-Boltzmann distribution become
approximately equal to the Fermi-Dirac and Bose-
Einstein distributions at high temperatures or low
densities?

Group - C
Answer any one question. 10x1=10

15. (a) Write down the Kelvin-Planck and Clausius
statement for the second law of thermodynamics.
Prove any one statement from other statement. 5

(b) A Carnot engine works between two sources at
127°C and 27°C. In a complete cycle it rejects
1260 Joule of heat. How much work is obtained
in complete cycle? 3

(¢) What is Joule-Thomson effect? 2

16. (a) Based on experimental results, draw the energy
distribution curves of black body radiation at two
different temperatures. 2

(b) Write down the main assumptions of Maxwell-
Boltzmann, Bose-Einstein and Fermi-Dirac statistics.

3

(¢) Deduce Stefan-Boltzmann law and Wien’s
distribution law from Planck’s law. 2+3
PT.C
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