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1. Answer any two questions :

a)
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( English Version )

10x2 =20
Stating the assumptions deduce Maxwell’s

distribution law of molecular speed and

hence find the energy distribution law.

7+3

3aT®
v

i) For a PVT system, [ = and

k= % Find out the equation of state.

ii)  Prove that the energy density of black
body radiation in a cavity is
proportional to the fourth power of

absolute temperature. 4+6

i) Explain Gibbs’ phase rule with

example.

ii) What is meant by higher order phase

transition ?

iiij Explain Bose condensation. 2+ 2+ 6

[ P.T.O.
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d)

i) What is the main difference between
the two quantum statistics ? When
will there be no difference between
these two statistics and the classical

statistics ?

i)  Applying Bose Statistics establish

Planck’s law of black body radiation.

2+2+6
2. Answer any three questions : 6x3=18
a) Is the relation k= nCy,, between thermal

conductivity k, coefficient of viscosity n and
specific heat at constant volume Cy,,
experimentally verified ? If not, how this
relation is to be corrected so that it

corroborates with the experimental results.

6

b) Show with the help of Einstein’s theory,
how the mean square displacement of the

particles of a colloidal solution depends on

the temperature. 6

) What is Gibbs paradox ? How can it be
resolved ? 6
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d) What do you mean by the efficiency of an
engine ? Show that the efficiency of a
Carnot engine operating between two heat
reservoirs maintained at two fixed
temperatures is the maximum. 2+4

e) Deduce Claussius-Clapeyron equation.
Calculate the change in freezing
temperature of water when the pressure is
increased from 1 atm. to 1-6 atm. ( Latent
heat of melting of ice is 80 cal/gm ) 4+ 2

f) Obtain an expression for the Fermi energy
in degenerate electron gas system.

3. Answer any four questions : 3x4=12

a) Show that the pressure of radiation ( P) is

related to the energy density u through the

relation P = &. 3

3

b) Show that for adiabatic transformation of a
van dar Waals gas

T(V-b )R/CV = constant. 3

c) Hydrogen and  Nitrogen gases are
maintained at equal temperature and
pressure. If the molecular diameters of
H, and N, are 25 x 10719 m and

35x 10710 m respectively, find the ratio
between the coefficient of viscosities of the

two gases. 3
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d)

Establish that at any fixed temperature the
ratio of emissive power to absorptive power
of a substance is constant and is equal to

the emissive power of a perfectly black

body. 3
e) Show that for a van dar Waals gas
o0C
(6_;) _o. 3
T
f) Show that Helmholtz free energy
3(G/P
- [aem] ;
3(I/P) |,
2) Prove that the total entropy of the universe
is increasing during an irreversible change.
3
h) Discuss the role of adiabatic
demagnetization to produce extra low
temperature. 3
B.Sc.-7605-B



