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words as far as practicable.
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Question Paper

VIDYASAGAR UNIVERSITY

A. Answer any four of the following questions : 5×4=20

1. (a) What do you mean by equation of state? Write down the equation of state for
an ideal gas and a real gas.

(b) What do you mean by thermodynamic equilibrium and quasi-static process?
(1+1+1)+(1+1)

2. Define isothermal process and adiabatic process. Draw the P-V diagram for these two
processes. Write down the mathematical form of the first law of thermodynamics for
these two processes. 2+1+2

3. What do you mean by thermodynamical potential? Define enthalpy, Helmholtz free
energy and Gibbs Free energy. What is the Joule-Thomson effect? 1+3+1
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4. Write down the basic assumptions of the kinetic theory of gases. Write down the
Maxwell’s velocity distribution law. 3+2

5. What is black body? What do you mean by black body radiation? Write down the
characteristics of black body radiation. Show graphically the energy distribution of black
body radiation for two different temperatures. 1+1+2+1

6. (a) What do you mean by phase space? What will be the phase trajectory for a
free particle moving in one-dimension?

(b) Write down the Maxwell-Boltzmann, Bose-Einstein and Fermi-Dirac distribution
laws. 1+1+3

Group - B

B. Answer any two of the following questions : 10×2=20

7. (a) Calculate the work done by an ideal gas in an adiabatic process.

(b) What do you mean by reversible process and irreversible process? Give
examples.

(c) What is heat engine? Write down its working principle. 3+(2+2)+(1+2)

8. (a) State Carnot’s theorem. Show that in a reversible cycle change of entropy is
zero.

(b) What is the physical significance of entropy? State the third law of
thermodynamics.

(c) Show that Joule-Thomson effect for an ideal gas is zero. 2+2+(1+1)+4

9. (a) Derive the law of energy distribution from Maxwell’s law of velocity distribution.
Calculate the expression for most probable energy of gas molecules from the
energy distribution law.

(b) Using the law of equipartition of energy, derive the relation between the degrees
of freedom and the ratio of two specific heats of gases. Calculate the specific
heats for a diatomic gas. (3+2)+(3+2)

10. (a) State Wien’s displacement law.

(b) Write down the Planck’s law of radiation. Derive Wien’s distribution law and
Rayleigh-Jeans distribution law from Planck’s law.

(c) Write down the main basic assumptions of Maxwell-Boltzmann, Bose-Einstein and
Fermi-Dirac statistics. 2+(1+2+2)+3
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