
B.Sc. Honours Examinations 2021
(Under CBCS Pattern)

Semester - II
Subject : PHYSICS

Paper : GE 2-T & P

Thermal Physics Statistical Mechanics

Full Marks : 60 (Theory - 40 + Practical - 20)

Time : 3 Hours

Candidates are required to give their answers in their own
words as far as practicable.

The figures in the margin indicate full marks.

Question Paper

VIDYASAGAR UNIVERSITY

(Theory)

Group-A

Answer any two of the following questions : 2 × 15 = 30

1. (a) State and explain the first law of thermodynamics. Write down its significance.

(b) For an ideal gas undergoing adiabatic process prove the relation PV = constant.

(c) Prove that    P V
T P

U VC C P
V T

       
 . Using this relation show that for an

n mole of ideal gas CP – CV = nR. (3 + 2) + 4 + (4 + 2)



2. (a) Give the Kelvin-Planck statement and Clausius statement of the second law of

thermodynamics.

(b) Define entropy. Explain the principle of increase in entropy.

(c) Calculate the change in entropy in isothermal expansion of an ideal gas.

(d) Calculate the change in entropy when 10 gm of water at temperature 60ºC is

mixed with 30 gm of water at temperature 20ºC.

(2 + 2) + (2 + 3) + 3 + 3

3. (a) Write down the Maxwell’s four thermodynamic relations. Derive the

Clausius-Clapeyron equation using the Maxwell’s relation. Explain with the

help of this equation how the melting point of ice changes with the change

in pressure.

(b) What is a Carnot Cycle? Explain in detail. Calculate the efficiency of a

Carnot Cycle. (2 + 3 + 2) + (5 + 3)

4. (a) What is a black body?

(b) State Stefan-Boltzmann law of radiation.

(c) What is an ultraviolet catastrophe?

(d) Write down Planck’s law of black body radiation. From Planck’s law derive

Stefan Boltzmann Law and Wien’s displacement law.

2 + 2 + 2 + (1 + 4 + 4)

Group-B

Answer any one of the following questions : 1 × 10 = 10

5. (a) Draw the P-V diagrams for an isobaric process and isothermal process.

(b) Calculate the work done by an ideal gas in an isothermal process.

(c) What is enthalpy ? What is its significance?

(d) What is Joule-Thomson effect?

(e) Define mean free path of a gas molecule. On what factors does it depend?



5 × 2 = 10

6. (a) What are the postulates of Bose-Einstein and Fermi-Dirac Statistics?

(b) Write down Maxwell-Boltzmann, Bose-Einstein and Fermi-Dirac Distribution law.

Under what condition Bose-Einstein and Fermi-Dirac distribution reduces to

Maxwell Boltzmann distribution? 3 + (3 + 4)

(Practical)

Answer any one question : 1 × 20 = 20

1. Briefly explain Planck’s law of black body radiation. Write down the experimental

objective of measuring Planck’s constant using black body radiation. Write down

the procedure of the experiment in detail. 5 + 5 + 10

2. Write down the theory of measuring the co-efficient of thermal conductivity of a

bad conductor by Lee and Charlton’s disc method. What apparatus do we need for

the experiment? Write down the procedure of the experiment. What precautions should

we take during the experiment? 4 + 2 + 10 + 4

3. Determination of Stefan’s constant () :

(a) Write down the theory with necessary diagram.

(b) Write down the procedure to determine . (5 + 3) + 12
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