
§·¤æ§ü / Unit-I

1. (a) ª¤c×æ»çÌ·¤è ·ð¤ àæê‹Øßð´ °ß¢ ÂýÍ× çÙØ× ·¤æ
©UËÜð¹ ·¤èçÁ°Ð

State the Zeroth and First law of
thermodynamics.
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ÙôÅU Ñ âÖè ÂýàÙæð´ ·ð¤ ©UîæÚU ÎèçÁ°Ð ÂýàÙæð´ ·ð¤ ¥¢·¤ ©UÙ·ð¤
ÎæçãUÙè ¥æðÚU ¥¢ç·¤Ì ãñ´ UÐ

Note : Answer all questions. The figures in the right-
hand margin indicate marks.

189_JDB_g_(7) (Turn Over)

*K
J-
13

15
*

5



(b) @Üæ©UçâØâ Âý×ðØ 0
dQ

T
  ·¤ô SÍæçÂÌ

·¤èçÁ°Ð

Establish the Clausius theorem 0
dQ

T
 .

¥Íßæ / OR

·ð¤çËßÙ ·ð¤ ÌæÂ ·ð¤ ª¤c×æ»çÌ·¤è Âñ×æÙð ·¤è ÃØéˆÂçîæ

·¤èçÁ°Ð çâh ·¤èçÁ° ç·¤ Ñ

(a) ØãU Âñ×æÙæ ¥æÎàæü »ñâ Âñ×æÙð ·ð¤ ÌéËØ ãñUÐ

(b) ØãU Âñ×æÙæ ç·¤âè ·¤æØü·¤æÚUè ÂÎæÍü ·¤è Âý·ë¤çÌ

ÂÚU çÙÖüÚU ÙãUè´ ·¤ÚUÌæÐ

(c) Âñ×æÙð ×ð´ «¤‡ææˆ×·¤ ÌæÂ â`Öß ÙãUè´ ãUôÌæ ãñUÐ

Deduce Kelvin’s thermodynamic scale of
temperature. Show that :

(a) The scale is equivalent 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.

( 2 )
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( 3 )

§·¤æ§ü / Unit-II

2. ÁêÜ-Íæò×âÙ ÂýÖæß âð ¥æÂ @Øæ â×ÛæÌð ãñ´U?
ª¤c×æ»çÌ·¤è ·ð¤ ¥æÏæÚU ÂÚU ÁêÜ-Íæò×âÙ »é‡ææ¢·¤ ·ð¤
çÜ° çÙ`ÙçÜç¹Ì ÃØ¢Á·¤ ·¤ô ÃØéˆÂ‹Ù ·¤èçÁ° Ñ

1
H

p p

V
T V

C T

         

çâh ·¤èçÁ° ç·¤ ¥æÎàæü »ñâ ·ð¤ çÜ° H = 0 ÌÍæ
ßæSÌçß·¤ »ñâ ·ð¤ çÜ° Ñ

1 2
H

p

a
b

C RT
     

ÁãUæ¡ ÂýçÌ·¤ô´ ·ð¤ ¥ÂÙð ¥Íü âæ×æ‹Ø ãñ´ UÐ

What do you mean by Joule-Thomson effect ?
Deduce thermodynamically the following
expression for the Joule-Thomson’s
coefficient :

1
H

p p

V
T V

C T

         

Show that H = 0 for perfect gas and

1 2
H

p

a
b

C RT
     

where the symbols have their usual meanings.

¥Íßæ / OR
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( 4 )

ŒÜæ¢·¤ ·ð¤ çßç·¤ÚU‡æ âê˜æ ·¤æ çÙ»×Ù ·¤èçÁ°Ð Îàææü§°

ç·¤ ßèÙ ·¤æ çÙØ× ÌÍæ ÚñUÜð-Áè‹â ·¤æ çÙØ×

ŒÜæ¢·¤ âê˜æ âð ÂýæŒÌ ç·¤Øæ Áæ â·¤Ìæ ãñUÐ

Derive Planck’s law of radiation. Show that

the Wien’s law and Rayleigh-Jeans law can

be derived from Planck’s law.

§·¤æ§ü / Unit-III

3. (a) ç·¤âè »ñâ ·ð¤ çÜ° ×ñ@âßðÜ-ÕôËÅ÷UÁ×ñÙ ·ð¤

¥æç‡ß·¤ ¿æÜ ·ð¤ çßÌÚU‡æ â¢Õ¢Ïè çÙØ×

çÜç¹° ÌÍæ §â·¤è âãUæØÌæ âð ¥‡æé ·¤è ×æŠØ

¿æÜ ÌÍæ âßæüçÏ·¤ Âýâ`ÖæÃØ ¿æÜ ·¤è »‡æÙæ

·¤èçÁ°Ð

Write Maxwell-Boltzmann law of

distribution of molecular speed of a gas

and use it to calculate the mean speed

and the most probable speed of a

molecule.

(b) ¥õâÌ ×é@Ì ÂÍ ·¤ô â×Ûææ§° ÌÍæ §â·¤æ

ÃØ¢Á·¤ ÃØéˆÂ‹Ù ·¤èçÁ°Ð
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Explain mean free path and derive
expression for it.

¥Íßæ / OR

(a) SÂð@ÅþU×è ÚðU¹æ¥ô´ ·ð¤ ÇUæòŒÜÚU çßSÌëÌè·¤ÚU‡æ âð

¥æÂ·¤æ @Øæ ÌæˆÂØü ãñU? §â·¤è ÃØæBØæ ·¤èçÁ°

ÌÍæ SÂð@ÅþU×è ÚðU¹æ ·¤è ¥hü-¿õÇ¸Uæ§ü ·ð¤ çÜ°

°·¤ ÃØ¢Á·¤ çÙ»ç×Ì ·¤èçÁ°Ð

What do you mean by Doppler’s
broadening of spectral lines ? Explain it
and obtain an expression for the half-
width of spectral line.

(b) »ñâô´ ×ð´ ¥çÖ»×Ù ƒæÅUÙæ¥ô´ ·¤ô â×Ûææ§°Ð

¥çÖ»×Ù ƒæÅUÙæ ·¤è âãUæØÌæ âð ç·¤âè »ñâ ·ð¤

ª¤c×æ ¿æÜ·¤Ìæ »é‡ææ¢·¤ ·¤æ âê˜æ SÍæçÂÌ

·¤èçÁ°Ð

Explain transport phenomenon in gases
Establish formula for coefficient of
thermal conductivity of any gas by
transport phenomenon.

§·¤æ§ü / Unit-IV

4. (a) ·¤Üæ ¥æ·¤æàæ ·¤è ¥çÖÏæÚU‡ææ ·¤ô â×Ûææ§°Ð

-¥æ·¤æàæ ÌÍæ -¥æ·¤æàæ Öè â×Ûææ§°Ð
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Explain the concept of phase space. Also

explain -space and -space.

(b) °‡ÅþUæòÂè °ß¢ ÂýæçØ·¤Ìæ ×ð´ â¢Õ¢Ï ·¤æ çÙ»×Ù

·¤èçÁ°Ð

Deduce the relation between Entropy and

Probability.

¥Íßæ / OR

°·¤çß×èØ ¥æßÌèü ÎôçÜ˜æ ·ð¤ ª¤Áæü SÌÚUô´ ·¤è

çßßð¿Ùæ ·¤èçÁ°Ð

Discuss the energy levels of one-dimensional

harmonic oscillator.

§·¤æ§ü / Unit-V

5. È¤×èü-çÇUÚUæ·¤ âæ¢çBØ·¤è ·¤è ×êÜ ¥çÖ·¤ËÂÙæ°¡

çÜç¹° ÌÍæ çßÌÚU‡æ È¤ÜÙ ·¤è SÍæÂÙæ ·¤èçÁ°Ð

State the basic assumptions of Fermi-Dirac

Statistics and establish its distribution

function.

¥Íßæ / OR
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Õôâ-¥æ§‹âÅUèÙ âæ¢çBØ·¤è ·¤è àæÌðZ çÜç¹° ÌÍæ

§â·ð¤ çßÌÚU‡æ çÙØ× ·¤ô SÍæçÂÌ ·¤èçÁ°Ð

State the basic conditions of Bose-Einstein

Statistics and establish its distribution law.

———
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