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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

June, 2022

PHYSICS

BPHE-106/PHE-06 : THERMIODYNAMICS
AND STATISTICAL MECHANICS

Time : 2 hours Maximum Marks : 50

Note: All questions are compulsory. However, internal
choices are given. The marks for each question are
indicated against it. You may use a calculator.
Symbols have their usual meanings.

1. Answer any three parts : 3x5=15

(a) What is degree of freedom ? Calculate the
degree of freedom for a rigid diatomic

molecule.

(b) State the first law of thermodynamics. Write
its differential form. State its significance

and limitations.
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(c) Using Maxwell’s relations, derive the first

and second TdS equations.

(d) Define Fermi energy. Show that its
expression is given by

F T 8ml 2V

(e) The average energy of helium molecules is
2:89 x 10721 J. Calculate their average speed

and most probable speed.

2. Answer any one part : Ix5=5

(a) Obtain an expression for work done by an
ideal gas in an adiabatic process which obeys
the relation PV' = constant, where y is the
ratio of molar heat capacities at constant

pressure and constant volume.

(b) Derive Clausius-Clapeyron equation. Hence
explain, why vegetables are cooked faster in

a pressure cooker.

3. Answer any two parts : 2x5=10

(a) What is Gibbs paradox ? For an ideal
monatomic gas, derive Sackur-Tetrode

equation for the entropy.
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(b) For second order phase transition, derive the
Ehrenfest’s equation
cC _C
Ap_ Py Py

AT TV —a_ )
Py P

where C, is specific heat capacity at
constant pressure and o is isobaric volume

expansivity.

(c) Two moles of a perfect gas occupy a volume
of 0050 m® and exert a pressure of
2:6 x 10° Nm™2. It is compressed isobarically
to a volume of 0-035 m3. Calculate the work
done on the gas and the change in its

temperature. (Given : R = 8:3 JK~1 mol 1)

4. Define mean free path of a molecule. Obtain the
expression for survival equation. Also plot

survival equation. 2+6+2
OR

The thermodynamic probability of a boson
system is given by
(g; + N, - D!

W= | S 5o

Starting from this relation, obtain the expression

for Bose-Einstein distribution function. 10
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5. (a) What are critical constants ? For a

Van der Waals gas show that
RT 8
_ C

Ce = V. 3
pCC

What is the value of C, for an ideal gas ? 1+3+1

(b) What is the adiabatic lapse rate ? Show that

dar _ (r-1)Mg 5
dh Y R
OR

What is Joule-Thomson effect ? Show that the

expression for Joule-Thomson coefficient is given

by
i Lvon()
C oT
P 1Y
Also show that for an ideal gas u = 0. 10
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(1) HoEad FEY HT ITAN B YA TdS HHIH
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