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3rd Semester Examination

PHYSICS (General)
Paper - DSC 1C-T

Full Marks : 40 ' "Time : 2 Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.
Hlustrate the answers wherever necessary.

Thermal Physics and Statistical Mechanics
Group - A
Answer any five questions. 5x2=10

1. What is inversion temperature? How it is related to
Boyle temperature and critical temperature? 2
2. With the help of Maxwell’s Thermodynamics

equations, show that (%J =-TVa where o 1S
T

the volume expansion coefficient. 2
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(2)
. Show that the mean free path of gas molecules in
inversely proportional to the density of the gas. 2

. Define coefficient of viscosity. How it is related to
thermal conductivity? 2

. Define on ideal blackbody. State stefan Boltzmann’s
law, 2

. Maximum radiated wavelength (A ) of a blackbody
at 1373°C is 1.78 micron. What is the temperature
of the moon it A_ of moon is 14 micron. 2

. What do you mean by phase space? What is fermi
energy 7 2

. Show that entropy remains constant in reversible
cycle. 2

Group - B
Answer any four questions. 4x5=20

. {a) Show that for real gas joule - Thomson

1 (2
coefficient is “ZC_P[E%"b)' 3

(b) Write down the differences between adiabatic
and Joule-Thomson expansion. 2



10.

11.

12.

13.

14,

A
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(3)
(a) State the principle of equipartition of energy. 2
(b) Deduce the relation between degrees of freedom

(f) and ratio of specific heats (y) of gas using
the above principle. 3

(a) Deduce Wien’s distribution law from Planck’s
taw, 3

(b) What are the differences between the pressure
exerted by an ideal gas and the radiation
pressure exerted by an ideal blackbody? 2

(a) Deduce the relation between entropy and
thermodynamic probability. 3

(b) In a metal, fermi velocity of electron is 0.7 x
108 m/sec, final out the fermi temperature. 2

(a) Show that Tds = CpdT - T(%) dP. 3
P

(b) Calculate the work done by a gas in an adiabatic
process. 2

(a) Define mean free path. Deduce an expression for
mean free path. 3
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(4)

(b) In normal atmospheric pressure, at which

15. (a)

(b)

(©)

16. (a)

temperature, the mean free path of oxygen
molecule will be 9.95 x 108m? The radius of

oxygen molecule is 1.6954. 2
Group - C

Answer any one question. 1x10=10

Prove that the efficiency of a carnot engine is

n=1"'—}“ where T, and T, are the
2

temperatures of source and sink respectively. 5

Two bodies having mass m and specific heat C
are at temperatures T; and T, (T, > T5)
respectively. When they are kept in contact such
that their temperature becomes same. Calculate

the change in entropy. 3
Can two isothermals of a fixed mass of gas
intersect each other? Explain. 2

Strting from Maxwell’s velocity distribution law
in two dimension deduce the energy distribution
law. 5



(5)
(b) With the help of Maxwell’s velocity distribution
law, prove that rms velocity of gas molecules,

KT | . i
C= — in three dimension. 3

(¢) Discuss the effect of pressure and temperature

on viscosity of a gas. 2
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(6)
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