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[Thermodynamics, Kinetic Theory and Statistical 
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Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences. 1 × 10 = 10

1.

What is isothermal process ?

2.

Write the unit of entropy.

3.

Write the formula for efficiency of engine.

4.

Write the Stefan-Boltzmann’s law.

5.

Define critical constants.

6.

Write the micro-canonical ensemble.

7.

Write the formula of average value of velocity from
Maxwell-Boltzmann velocity distribution law.

8.

What is Macro state ?

9.

What is the spin of Fermions ?
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10.

Write the name of Boson particles.

Section ‘B’

150-200 

Answer the following short answer type questions
with word limit 150-200. 3 × 5 = 15

1.

Internal energy is state or point function of system,
explain it.

Or

Derive an expression for change in entropy of ideal
gas.

2.

What is adiabatic demagnetization ? Why cooling is
produced due to adiabatic demagnetization ?

Or

Derive the Maxwell first equation from internal energy.

3.

Write the virial equation and explain its importance.

Or

Explain the experimental verification of Maxwell’s
speed wise distribution law.

4. S 
W S = k loge W 

k 

Explain the statistical interpretation of Entropy and
prove the relation in entropy S and probability W is S
= k loge W. Where k is Boltzmann constant.

Or

- -
Explain phase space, -space and -space.
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5.

Write the difference between Bose-Einstein and
Fermi-Dirac statistics with example.

Or

Write the basic assumptions of Maxwell-Boltzmann
or classical statistics.

Section ‘C’

300-500

Answer the following long answer type questions
with word limit 300-500. 5 × 5 = 25

1.
(I) 

(II) 
State the first law of thermodynamics explaining the
meaning of symbols used, hence explain :
(I) Adiabatic expansion and (II) Latent heat of steam.

Or

What is thermodynamics scale of temperature ?
Explain absolute zero of this scale.

2.

What do you understand by the Joule-Thomson effect?
Derive the expression for the Joule-Thomson
coefficient on the basis of thermodynamics.

Or

Explain Stefan-Boltzmann’s law and prove it on the
basis of thermodynamics.

3.

Establish an expression for the diffusion coefficient
from the diffusion in gases-transport of mass.
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Or

Derive Maxwell-Boltzmann’s law of speed wise
distribution for the molecules of a gas.

4.

Write the law of equipartition of energy and deduce it
from statistics.

Or

State and prove Boltzmann-Canonical law.

5.

Establish distribution function on the basis of Fermi-
Dirac statistics.

Or

What do you mean by black-body spectrum ? Use
Bose-Einstein’s statistics to derive Planck’s formula
for the distribution of energy in the black body
spectrum ?

d 
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