
§·¤æ§ü / Unit-I

1. (a) @ÜæòçâØâ Âý×ðØ çÜç¹° ÌÍæ çâh ·¤èçÁ°Ð

State and prove Clausius theorem.
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(b) ¥æÎàæü »ñâ ·¤è °‹ÅþUæòÂè ÂçÚUßÌüÙ ·¤æ ÃØ¢Á·¤
ÃØéˆÂ‹Ù ·¤èçÁ°Ð

Derive an expression for change of
entropy of an ideal gas.

¥Íßæ / OR

(a) ©Uˆ·ý¤×‡æèØ ÌÍæ ¥Ùéˆ·ý¤×‡æèØ ÂçÚUßÌüÙ @Øæ ãñ´U?
©UÎæãUÚU‡æ âçãUÌ â×Ûææ§°Ð

What are reversible and irreversible
change ? Explain with example.

(b) ·¤æÙôü Âý×ðØ çÜç¹° ÌÍæ çâh ·¤èçÁ°Ð

State and prove Carnot’s theorem.

§·¤æ§ü / Unit-II

2. ÁêÜ-Íæò×âÙ ÂýÖæß @Øæ ãñU? ×ñ@âßðÜ â`Õ‹Ïô´ ·¤æ
©UÂØô» ·¤ÚUÌð ãéU° ßæSÌçß·¤ »ñâ ·ð¤ çÜ° ÁêÜ-
Íæò×âÙ »é‡ææ¢·¤ ·¤æ ÃØ¢Á·¤ ÂýæŒÌ ·¤èçÁ°Ð çßçÖ‹Ù
»ñâô´ ·ð¤ çÜ° §âð â×Ûææ§°Ð

What is Joule-Thomson’s effect ? Obtain
expression for Joule-Thomson coefficient for
real gas using Maxwell’s relations. Explain it
for different gases.

¥Íßæ / OR

( 2 )
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( 3 )
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(a) @ÜæòçâØâ-@ÜðÂðÚUæòÙ »éŒÌ ª¤c×æ ·ð¤ â×è·¤ÚU‡æ
çÜç¹° ÌÍæ §âð çÙ»ç×Ì ·¤èçÁ°Ð

Write the Clausius-Clapeyron latent heat
equation and deduce it.

(b) ª¤c×æ»çÌ·¤è ·ð¤ çâhæ‹Ì âð SÅUèÈ¤Ù ·¤æ çÙØ×
çÙ»ç×Ì ·¤èçÁ°Ð

Derive Stefan’s law from principles of
thermodynamics.

§·¤æ§ü / Unit-III

3. ¥çÖ»×Ù ƒæÅUÙæ°¡ @Øæ ãñ´ U? ØãU ·ñ¤âð ƒæçÅUÌ ãUôÌè
ãñ´U? °·¤ »ñâ ·ð¤ çÜ° àØæÙÌæ »é‡ææ¢·¤ ·ð¤ ÃØ¢Á·¤
·¤è ÃØéˆÂçîæ ·¤èçÁ°Ð §â·ð¤ ÌæÂ×æÙ °ß¢ ÎæÕ ·ð¤
âæÂðÿæ çß¿ÚU‡æ ·¤è ¿¿æü ·¤èçÁ°Ð

What is transport phenomenon ? How does it
arise ? Derive an expression for the coefficient
of viscosity of a gas. Discuss its relative
variation of temperature and pressure.

¥Íßæ / OR

»ñâô´ ×ð´ ¥‡æé¥ô´ ·¤è ¿æÜ çßÌÚU‡æ ãðUÌê ×ñ@âßðÜ-
ÕôËÅUÁ×ñÙ çßÌÚU‡æ çÙØ× çÜç¹° ÌÍæ §â·¤è
âãUæØÌæ âð

(a) ¥çÏ·¤Ì× â`ÖæçßÌ ¿æÜ,
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(b) ¥çÏ·¤Ì× â`ÖæçßÌ ¿æÜ ·ð¤ â¢»Ì ¥‡æé¥ô´

·¤è â¢BØæ °ß¢

(c) ¥õâÌ ¿æÜ

™ææÌ ·¤èçÁ°Ð

Write Maxwell-Boltzmann law for distribution
of speed of molecules of a gas and use it to
find

(a) Maximum probable speed,

(b) Number of molecules corresponding to
maximum probable speed and

(c) Average speed.

§·¤æ§ü / Unit-IV

4. (a) m ¼ýÃØ×æÙ ·¤æ °·¤ ·¤‡æ V ¥æØÌÙ ·ð¤ Âæ˜æ

âð çƒæÚUæ ãéU¥æ ãñUÐ ª¤Áæü ÂÚUæâ

(i) 0 âð E

(ii) E âð E + dE

·ð¤ ×ŠØ ¥çÖ»`Ø âêÿ× ¥ßSÍæ¥ô´ ·¤è â¢BØæ

™ææÌ ·¤èçÁ°Ð

( 4 )

DRG_43_(7) (Continued)

6



A single particle of mass m is enclosed
in a vessel of volume V. Find the number
of accessible microstate in the energy
range

(i) 0 to E

(ii) E to E + dE

(b) âæ¢çBØ·¤èØ Øæ¢ç˜æ·¤è ·¤è ×êÜ ¥çÖ·¤ËÂÙæ°¡

çÜç¹°Ð

Write fundamental postulates of statistical
mechanics.

¥Íßæ / OR

(a) SÍêÜ ¥ßSÍæ, âêÿ× ¥ßSÍæ, ¥çÏ·¤Ì×

Âýâ`ÖæÃØ ¥ßSÍæ ·¤è ÃØæBØæ ·¤èçÁ°Ð

Explain macrostate, microstate and most
probable state.

(b) ª¤c×æ»çÌ·¤ ÂýæçØ·¤Ìæ ÌÍæ °‹ÅþUæòÂè ·¤ô â×Ûææ§°

ÌÍæ ©UÙ×ð´ â`Õ‹Ï SÍæçÂÌ ·¤èçÁ°Ð

Explain thermodynamic probability and
entropy and derive relation between
them.

( 5 )
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§·¤æ§ü / Unit-V

5. çÙ`ÙçÜç¹Ì ×ð´ âð ç·¤‹ãUè´ Îô ÂÚU çÅUŒÂç‡æØæ¡
çÜç¹° Ñ

(a) ç¿ÚUâ`×Ì ÌÍæ @ßæ‡ÅU× Øæ¢ç˜æ·¤è

(b) Õôâ-¥æ§‹âÅUèÙ, È¤×èü-çÇUÚUæò·¤ ÌÍæ ×ñ@âßðÜ-
ÕôËÅ÷UÁ×æÙ âæ¢çBØ·¤è ·ð¤ çÙc·¤áü

(c) çßÖðl ÌÍæ ¥çßÖðl ·¤‡æ

Write notes on any two of the following :

(a) Classical and quantum statistics

(b) Results of Bose-Einstein, Fermi-Dirac and
Maxwell-Boltzmann statistics.

(c) Distinguishable and indistinguishable
particles

¥Íßæ / OR

(a) Õôâ-¥æ§¢SÅUèÙ âæ¢çBØ·¤è ·¤è ¥çÖÏæÚU‡ææ°¡
çÜç¹° ÌÍæ §â·ð¤ çßÌÚU‡æ È¤ÜÙ ·¤æ ÃØ¢Á·¤
ÃØéˆÂ‹Ù ·¤èçÁ°Ð

Write postulates of Bose-Einstein’s
statistics and derive expression for its
distribution function.

( 6 )
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(b) ·ë¤c‡æ çÂ‡ÇU çßç·¤ÚU‡æ ·¤è ÃØæBØæ Õôâ-
¥æ§¢SÅUèÙ âæ¢çBØ·¤è âð ç·¤â Âý·¤æÚU ·¤è ÁæÌè
ãñU?

How the black body radiation is
explained by Bose-Einstein’s statistics ?

———

( 7 )
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