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PHYSICS — GENERAL

Paper : GE/CC-3
(Thermal Physics and Statistical Mechanics)
Full Marks : 50 '

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 from the rest.
1. Answer any five questions : 2x5

(a) State Zeroth Law of thermodynamics.

(b) What is reversible and irreversible process?
(c) State the second law of thermodynamics.
(d) Can heat be completely converted to work?
(e) Define Gibbs free energy.

(f) State the law of equipartition of energy.

(g) Explain degrees of freedom of a gas.
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Prove the formula PV "= consta o
RIS, nt for an adiabatic process of an ideal gas; symbols have their usual
An ideal gas at 27°C is suddenly com

temperBtute™if y = 1.5. pressed to 8 times of its original pressure. Find its rise in

What is isothermal and adiabatic process? Show tha

: t sl iabati i
wiisotherinal Gurve, ope of adiabatic curve is more than the slope

443+(1+2)
State Carnot’s Theorem.

How will the efficiency of Carnot’s engine change if the temperature of heat sink is increased?
Is it possible to design a 100% efficient Carnot engine?

What is refrigerator? Determine the coefficient of performance of a refrigerator.  2+2+2+(2+2)

What is enthalpy? Is it a state function or path function? What is the significance of it?

In which thermodynamic process Gibbs free energy remains unchanged?
What is Joule-Thomson effect?

Show that, pressure of a gas P =—[g—i] . where F is Helmholtz free energy and ¥ is volume of
T
gas. (1+1+1)+2+243

Write down Maxwell’s Law of distribution of velocities.
Using Maxwell’s velocity distribution law, establish the energy distribution law.
Discuss the effect of pressure and temperature on the viscosity of a gas.

What is self-diffusion and inter-diffusion? 24241 %5+ 118)+H(1 Vet 1%)

What do you mean by ideal black body?
State Stefan-Boltzmann Law.
Draw the energy distribution curve of an ideal black body of two different temperatures.

Derive the Wien’s displacement law from Plank’s Law. 24242+4

What is Phase-space, Macro statc and Micro state?

Write the salient features of Maxwell-Boltzmann (MB), Bose-Einstein (BE) and Fermi-Dirac (FD)
statistics. 4+6
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