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2nd Semester Examination (CCFUP : NEP)

PHYSICS
Paper : MI 2-T (Minor)

(Thermal Physics and Statistical Mechanics)
Full Marks : 40 Time : Two Hours
The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A

Answer any five questions : 2x5=10
1. What do you mean by thermodynamic equilibrium?
State and explain the third law of thermodynamics.

What do you mean by phase space?

e N o

State Zeroth law of thermodynamics. Hence define
temperature.

5. Using law of equipartition of energy, show that value of
y for diatomic gases is 1.4.

6. Show that enthalpy remains constant during Joule-

Thomson experimerit.
P.T.O.
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11.
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( 2)

. Calculate the average kinetic energy of thermal neutrons

at temperature 27°C.

. A macrostate can have number of microstates. — Explain

the statement with example.

Group - B
Answer any four questions : 5x4=20

(@) Draw Carnot’s cycle in PV diagram, hence
represent it in T-S diagram and calculate efficiency
of Camot’s cycle from T-S diagram. 4

(b) Calculate the change in entropy, when 10 g of
water at 100°C is converted into steam at the
same temperature. 1

Apply kinetic theory of gases to obtain an expression
for the viscosity of a gas. 5

Define mean free path. Derive its elementary expression

(k= 1 ) Calculate the mean free path of a gas
no’n

molecule whose diameter is 2A and number of molecules

per c.c. is 3x101° : 1+3+1

Show that Wein’s law and Rayleigh-Jean’s law are
special cases of the Planck’s law. 14

Define Boyle temperature, temperature of inversion and
critical temperature. Deduce the Boyle temperature for
a van der Waals’ gas. (1+1+1 042



( 3)

14. What is heat engine? Write down its working principle.
Show that efficiency of a heat engine is always less
than 1. 14242

Group - C
Answer any one question : 10x1=10

15.  (a) Establish the relation between entropy of a system
with thermodynamic probability. 4

(b) Compare three statistical distributions namely, MB,
BE and FD at least in four perspectives. 4

(c) Fermi energy of copper is 7.0eV, find
corresponding Fermi temperature and Fermi
velocity. 2

16. (a) Deduce Planck’s law of black body radiation. 4

(b) Deduce Clausius-Clapeyron equation. From this
equation explain the effect of pressure on the
boiling point of water and melting point of ice.

3+1

(c) Establish the relationship between Cp and C, for
an ideal gas. 2
P.T.O.
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