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

December, 2010

00629

PHYSICS

PHE-06 : THERMODYNAMICS AND
STATISTICAL MECHANICS
Time : 2 hours Maximum Marks : 50
Note : Question 1 is compulsory. Attempt any other four
questions. Use of log tables and non-programmable
calculators are allowed. Symbols have their usual
meanings.

1.  Answer any five parts : 2x5=10

(@) Imagine a tray filled with water placed in a
’ freezer. For the contents of the tray, state
with justification the signs of &Q and du.

(b) State Hess’s law and explain it, in brief.

(c) Write the combined mathematical form of
the first and second law of thermodynamics
for a pVT system.

(d) What are the four thermodynamic
potentials ? Name the thermodynamic
variébles associated with one of these
potentials.
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Write an expression for the ratio of two heat
capacities, v, in terms of degree of freedom.
Hence calculate the value of vy for
monoatomic and diatomic gases.

Draw labelled diagram of the phase space
for a linear harmonic oscillator.

Plot the Fermi function at T=0 and for
T>0.

Define mean free path. Write an expression
for it (without deriving) based on elementary
derivation.

Write the first law of thermodynamics for
an adiabatic process. Show that the work
done during an adiabatic process is

R

Calculate the thermo e.m.f across the two
junctions of a thermocouple with C;=55.0
wV0 C~2 and C,=0.05 uV? C~2 when its
hot junction is at 700°C with respect to the
cold junction.

1+4

What is adiabatic lapse rate ? Derive its 1+4

expression for a perfect gas.
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(b) 10 kg of water is heated from 0°C to 100°C
and converted into steam at the same
temperature. Calculate the increase in
entropy. Given specific heat of water =
418x103 ] kg~1 k=1 and latent heat of
vaporisation = 2.24x106 J kg~ 1.

(a) What are second order phase transitions ?
Derive Ehrenfest’'s equations for second
order phase transitions.

(b) State Gibbs phase rule and illustrate it by
considering the existence of triple point of
water.

 Derive Van-der-Waal's equation of state for real
gases. What are the limitations of this equation ?

(@) Describe briefly any one example of
Brownian motion in physics.

(b) Show that the temperature at which Bose-

‘ Einstein condensation starts is given by

K2 N T4
el p—— [2.612 V]

- () What is fountain effect ?

' Values of physical constants :
h=6.6%10"347s
m,=9.1x10731 kg
kg=1.38x10"23 Jk~1
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