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PHYSICS — GENERAL
Paper : GE/CC-3
(Thermal Physics)

Full Marks : S0

Candidates are required to give their answers in their own words
as far as practicable.
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[ English Version ]

The figures in the margin indicate full marks.

Answer question no. 1 and any four questions from the rest.

1. Answer any five questions : 2x5
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What is diffusion? Which thermodynamic quantity is transported in case of diffusion?
Derive the expression of work-done in Isothermal Expansion of an ideal gas.

State Kelvin-Planck statement of Second law of Thermodynamics.

What is Enthalpy? What is the significance of it?

Write down the expression of Rayleigh-Jeans law of spectral distribution of energies mentioning
each term.

What is the spin of photon and electron?

What are the basic differences between ‘microstate’ and ‘macrostate’?

From Maxwell’s law of velocity distribution, calculate the ratio of average velocity and r.m.s
velocity.

Find the r.m.s velocity of oxygen molecule at 300 K temperature. Given that molecular weight of
oxygen M, = 32, R = 8.31 x 107 erg.mol-K~1.

From equipartition of energy principle, find the relation between degrees of freedom (f) and ratio
of two specific heats of a gas (). 4+3+3
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What is indicator diagram? In P-¥ indicator diagram plot isobaric, isochoric and cyclic process.
Prove that the slope of adiabatic process is y times the slope of isothermal process.

Define intensive variable and extensive variable and give one example of each.

(1+1+1+1)+3+(1%4+17%)
Draw the 7-S diagram of Carnot’s cycle explaining each steps.
Derive the expression of change in entropy of van der Waal’s gas.
State Clausius Theorem regarding entropy and write down the expression. (1+4)+3+2

For an ideal gas in an adiabatic process, prove that PV = Constant, where symbols are used in
usual meaning.

In an atmospheric pressure and temperature some amount of gas expands adiabatically.
The volume of the gas expands three times of its intial value. Find the temperature and pressure
of the gas, given y = 1.4.

Write down the differences between reversible and irreversible process. 4+4+2

What is an ideal black body?

Write Wien’s displacement law. For an ideal black body, plot Wien’s displacement law for two
given temperatures.

State Newton’s law of cooling. Mention two limitations of this law. 2+(2+2)+H(2+2)

What is Phase-Space in Statistical Mechanics? Is it different from the normal space?
Write down the relation between entropy and probability mentioning each term.
Draw the phase-space diagram for a body thrown vertically upward from earth surface.

Electron gas follows which of the following statistics :
MB, BE, FD statistics.

Give reason to your answer. _ +1)+2+3+(1+1)
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