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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2012
PHYSICS

PHE-06 : THERMODYNAMICS AND
STATISTICAL MECHANICS

Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory. Use of log tables and non-
programmable calculator is allowed. Symbols have their
usual meanings. Marks are given with each question.

1. Attempt any five parts : 2x5=10

(a) What is Zeroth law of Thermodynamics ?
Why is it so named ?

(b) The surface area of the filament of a 60 W
bulb is 15 mm2. Estimate the temperature
of the illuminated filament assuming that
the radiation emitted by it is close to that by
a black body.

Take ¢=5.67x1078 Nm~2 K™%,

() Explain the correlation between entropy
and disorder.

(d) State Gibb’s Phase Rule. Give an example.

() How many degrees of freedom does a point
has if it is moving along a curved path ?
Give reason of your answer.
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(f)

(8)

(b)

Write down Vander Waals’ equation for
p moles of a gas.

Suppose there are two cells and four
particles. Enumerate the possible macro-
states.

Helium has two isotopes, viz. 3He and 4He.
Classify these as fermions and bosons.
Justify your answer.

Obtain expression for isothermal
compressibility of a Vander Waal's gas.
Resistance of a metal wire varies as
R,=R, (1+a t) where R, and R, are the
resistances at t°C and ice point, respectively
and «a is a constant. The resistances of this
wire at ice point and 100°C were found to
be 5.50 Q and 6.35 Q respectively, and its
resistance is 7.52 () when it is kept in contact
with a heat bath. Determine the
temperature of the heat bath.

3.  Explain Joule - Thomson effect and obtain an

expression for Joule - Thomson coefficient for a

Vander Waal's gas.

OR

What is second order phase transition ? Draw

the temperature variation of Cp for a second order
phase transition. Derive Ehrenfest equations to

describe second order phase transition.
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4. (a) Write thermal conductivity in terms of 5
viscosity and use clausius expression for
mean free path. Hence calculate the radius
of the nitrogen molecule using the following
data :

K=23.7x10"3 Wm~1 K~
Cy=20.9%10%] mol~! K1, T=0°C
N, =6x10%, My =28.02kg and
Kp=1.38x10"2 JK-L

(b) Starting from van der Waal equation obtain 5
the reduced equation of states for a real gas.

5.  Derive Sackur - Tetrode equation and show that
it is free from Gibb’s Paradox. 5+5=10

OR

The Partition function for a photon gas is given 10

’1T

by ZPh ~ v 1_e—Bev .

Obtain the expression for

radiation pressure.
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(e)

(8)

(h)

(b)
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