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Attempt all the five questions. One question from each
Unit is compulsory. All questions carry equal marks.
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Calculate the change in entropy in reversible and
irreversible processes.
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Give Clausius and Kelvin-Planck’s statements of

Second Law of Thermodynamics and show that they
are equivalent to each other.
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State and prove Carnot’s theorem.
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Calculate the change in entropy of 27.3 kilogram ice
at 0°C when melted into 0°C water.

(Latent heat for melting of ice is 80 cal/gm).
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What is Joule-Thomson’s effect 7 Obtain expression for
Joule-Thomson coefficient for real gas using Maxwell’s
relations. Explain it for different gases.

3rexa
(Or)

(1) ecvElecwl Wod @I THINEY 9 FEGI WErdl ¥
SHHNIS T

v, -,

&1 e HIfoT | 5

Explain Helmholtz function and use it to deduce the
thermodynamic relation :
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4.

Calculate the change of boiling point of water
corresponding to a change of pressure by 10 cm Hg.
(L = 536 calories/gm, volume of 1 gm of water at
100°C 1s 1 c. c. and volume of 1 gm of water vapour

at 100°C 1s 1600 c. c.).
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Derive Maxwell-Botzmann’s law of distribution of
molecular speeds of a gas.
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With the help of this law calculate the most probable
speed and root mean square speed.
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What is transport phenomenon ? How does it arise ?

Derive an expression for the coefficient of viscosity of a

gas. Discuss its temperature and pressure dependence.
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State and prove the law of equipartition of energy.
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5.
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What do you mean by thermal equilibrium of two
canonical systems in statistical mechanics ? Explain
on the basis of [3-parameter.
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Deduce the relationship S=Klog, W where S is the
entropy, W is the thermodynamic probability.

Explain the physical significance of the equation.
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State and prove Boltzmann-Canonical law.
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State the basic assumptions of Bose-Einstein
statistics and hence deduce the distribution law for
it.
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Select the Bosons and Fermions from the following
particles :
(1) o -particle

(i) ,He?
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Derive expression for Fermi-Dirac distribution law from
corresponding partition function of a canonical ensemble.




