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Paper - |

Thermodynamics, Kinetic Theory and

Time :

Statistical Physics

Three Hours) [Maximum Marks : 50
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: Answer all questions. The figures in the right-

hand margin indicate marks.
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State the Zeroth and First law of
thermodynamics.
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Establish the Clausius theorem gSO_'r—Q -0.
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Deduce Kelvin's thermodynamic scale of
temperature. Show that :

(@) The scae is equivaent to a perfect gas
scale.

(b) This scale does not depend on the nature
of its working substance.

(c) Negative temperature is not possible on
this scale.
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What do you mean by Joule-Thomson effect ?
Deduce thermodynamically the following

expression for the  Joule-Thomson's
coefficient :

1 oV
=2 f1(2) ]
)
Show that w,, =0 for perfect gas and
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where the symbols have their usual meanings.
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Derive Planck’s law of radiation. Show that
the Wien's law and Rayleigh-Jeans law can
be derived from Planck’s law.

(@)

(b)
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Write  Maxwell-Boltzmann  law  of
distribution of molecular speed of a gas
and use it to caculate the mean speed
and the most probable speed of a
molecule.
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(@)

(b)

(@)

(5)
Explain mean free path and derive
expression for it.
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What do you mean by Doppler's
broadening of spectral lines? Explain it
and obtain an expresson for the half-
width of spectral line.
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Explain transport phenomenon in gases
Establish formula for coefficient of
thermal conductivity of any gas by
transport phenomenon.
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Explain the concept of phase space. Also
explain u-space and p-space.

(b) TogTht wd wifgshar ® Hey w1 A
T | 5
Deduce the relation between Entropy and

Probability.
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Discuss the energy levels of one-dimensiona
harmonic oscillator.
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State the basic assumptions of Fermi-Dirac
Statistics and  establish its distribution
function.
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State the basic conditions of Bose-Einstein
Statistics and establish its distribution law.
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