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PHYSICS — GENERAL
Paper : GE/CC-3
Full Marks : 50

Candidates are required to give their answers in their own words
as _far as praciicable,
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The figures in the margin indicate full marks.

Answer guestion no. 1 and amy four more questions from the rest.

. Answer any five queslions : 2%5

Adiabatics are steeper than isothermals — Explain,
Find the number of deprees of freedom of a rigd diatomic molecule,

At what temperature will root mean square speed ol nitrogen meleculc be double its value at N.T.P.,
pressure remaining constant?

Srate Zeroth law of thermodynamics.

Define (Gikhs free enerpy.

What is mcant by micro-state and macro-state?

Stale the postulate of cqual a priori probability.

Calculate the change in internal encrgy when 4 pm of air is heated rom 0°C o 3°C. $pecific heat
of air at constant volume is 0.172 cal/gm/°C,

Calculate the amount of work done during an adiabatic cxpansion of a gas.

A Camul engine has the same efficiency (1) between 1000K and 500K and (ii) between xK and
1000K. Caleulate the temperatare x.

State the third law ol thermodynamics. 313122

Provethat : Cp—-Cp =7 [g . L%)
(S AN+ P

using the above relation, find the relstion between Cp and €, in case of water at 4°C.

Capt
Prove that Ts = €, JT + rtf K2
8 ,ll_l
Whal is Toule-Thamson cttect? Does it always produce cooling? (3110 342-1)

Using Maxwell's law of distribution of velocities, calculate most probuable velacity.

The diamcter of H, molecule 1s 2.3 A and Avogadro humber is 6.023x10%%, At 0°C temperaturs
and 1 atm. pressurc; calculate the mean free path of H, molecule.

State law of equipartition of energy, Using this law, establish the relation between degrees ol freedom
and the rario of iwo specific heats of a gas. 3+3+(2+2)
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7. {a)

{b)
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Write down Clausius-Clapeyron equation.

'r' P
i ; i 2 ; w4 "
Usmg Maxwell's thermoedynamic relation, show that | —QW =-TFu where a is cocfticient of
A

AT
volume cxpansion.

Write down the differential form of Helimholtz free enermy. Using it, establish the lollowing Maxwell’s
relation :

asy (e
E.V A1 kS a'-r J:V

Wrile down the relation between Cp and C for ideal gas. 2H+3+(1-3)p+1

What are the characteristics of black-body radiation?

Based on experimental results, draw the energy distribution curve of black-body radiation al twao
different temperatures.

State Planck's law of black-body radiation and trom i, deduce Wein's law and Rayleigh-Jeans law.
2-2+{2+2-2)

Three difterent particles having totul energy 9¢ are distributed in energy levels having energy 0, «,

2¢, 3¢ and 4¢. Find the number of microstates and macrostates.

State Boese-Emstein and Fermi-Dirac distribution law.

IYraw Fermi-Drrac distribution function at temperature T = 0K and T = K. 4—{2+2)+2



