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PHYSICS
( Elective/Honours )

[ PHY-03(T) ]
( Thermal Physics, Waves )

Marks : 56

Time : 3 hours

The figures in the margin indicate Sfull marks
for the questions

Answer Question No. 1 which is compulsory and
any four from the rest

1. Answer any four of the following :

() A Carnot’s engine takes 800 kilo-
calories of heat from the reservoir at
527 °C and gives some heat to the sink
at 27 °C. What is the efficiency? How
much work in joules did it perform? 3

(b) Calculate the change in entropy when
a body of mass 5 gm is heated from
100 K to 300 K. Given specific heat of

the body to be 0-1cal gm™! deg™!. 3
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What is meant by entropy of a
substance? Derive an expression for the
entropy of one mole of a perfect gas in
terms of pressure and temperature. 1+3=4

What is temperature of inversion? Show

that the temperature of inversion is
2 ‘

ti=—a, where a and b are van der

bR
Waals constants and R the universal

gas constant. 1+2=3
What is Stefan’s law? Give its thermo-
dynamical deduction. 1+4=5
What is phase space? State the
difference between microcanonical and
canonical ensembles. 142=3

What are Lissajous figures? Find the
Lissajous figures formed by the super-
position of two simple harmonic
vibrations at right angles when their
time periods are in the ratio of 1 : 2 and

T
there is a phase difference of O or 7.
1+3=4

Write down the differential equation of
a damped harmonic oscillator. Show
that in case of a damped harmonic
oscillator, the rate of loss of energy is
equal to the rate of doing work against
the resistive force. 1+43=4

Define quality factor. Show that for a
large quality factor, damping has little
or no effect on the frequency. 1+2=3
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