PHYSICS

Paper - I Thermodynamics and Statistical Physu:s
Time Allowed : Three Hours Maximum Marks : 50
Part - A (911 — 31) M.M. 10\ :
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Define micro and macro states of a system.

forra 1 e T T Sraeansl o g A |

Define the variation of mean free path with temperature and pressure.
T < D e A e G 1 TR AR B |
Write Maxwell's distribution law. ¥ree 37 feor farm farfed |
Write down Clausius-Clapeyron equation.

FARTIT—eraxi wiiw fafad |

Define Gibbs free energy. firsa gaw Sl B et AR |
Define absolute zero temperature as per kinetic theory of gases.
U R & SR TRH I 9 BT GRd HifoRid

Write Bose-Einstein distribution function. | |
Tr-ang~aeN faRer B ke |

Define Joule-Thomson expansion.

| oo T Y aRar SR |

Write Fermi Dirac distribution functions
- ko wod el -

- Part - B (Compulsory)

[ — 9 ((afErl)]
Derive the most probable speed using Maxwell's distribution function.
Yrader §ed o B S BD HalDs WS T P D I
EaECiE
. Or( 37T )
Prove the following relation : T Tvare P Rig IR -
o '[GF) _- R

U= F-T -a—r_ . r

Define internal energy and enthalpy.
R® ol T wrred @ ukm AR |

Or (37T )
Write all four Maxwell's thermodynariic relation.
ARY FaRTer SrerTiG wRed Rl |
Define carnot cycle and derive the expression of efficiency of Carnot
engine.m:ﬁwaﬁrqﬁﬂmﬁrmlsm‘ﬂammmmzﬁml

Or ( 19T ) _
A Carnot engine has same efficiency when working between 750K

and 375 K with another engine working between XK and 500 K
(Sink temp.). Calculate X. i

Scanned by CamScanner



"I LV IS

P

5. (@)

()
6. (8)

®)

7. (a)

®)

@
®)

8. (@

()

T Pl gor 750K @ 375K$me€ﬁq‘\faﬂzﬁaaﬁ
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State and prove Nernst heat theorem.

'a-‘x‘%muﬂuwaaﬂmﬁaaﬁﬁm

Or (72T ) |
Define Phase space. Pl STPRI P aRI PR |
Write the postulates of quantum statistic? Hence define
indistinguishability. FacH iR @ sraERon? faradd Pull B

s TR A

Or ( 37e@r)
Wriie Planck's distribution function. Derive, Pl anck's radiation
formula. '
WWWHW@WW@WW:
Part - C (AT )
- Unit - 1 (:"iaﬂé N I). '
Derive the relation of averageKinetic energy of molecule of gas.
Uk e m@aﬁmnﬁmzﬁrmwﬁml
Discuss the principlés of equipartition of energy-

‘m$w—ﬁmﬂz§m@*ﬁzﬁmzﬁml

E

or(war) |
Define entropy of a system., i@ I ot o aRE SRR - -
Derive the four Maxwell thermodynamic relation.
et & TR SeTID T G R |
Unit - I (3910

Derive the expression of Joule-Thomson's Expansion for van der -
Waal's gas. Why H,and He shows heating at normal temperature?
ek T & g e TR @ o W B |
AT A IR TS d Sifer T yaa i e B 67
Calculate the (i) Inversion temperature (ii)- Joule Thomson cooling
for fall in pressure 2 Atm (initial temp = 100K) for hydrogen where a
— 0,247 lit? At./mole? and b = 2.56 X 102 litymole? '
ereIH & oY 2 aRgAvEed & IRad 100K WRf¥e 19 P
for - e @ FEpAU I B R B | (a = O
247 A2 TG T A, b= 2.56x 107 N /AwA)
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| Or ( 3tean)
(@ Explain the method of regenerative cooling. Calculate its efficiency.

AR e R &1 a0 PR | g <er B TR |

(b) The initial temperature of paramagnetic substance is2K. Calculate
the applied magnetic field to reduce its tempgrature by 1 kg by
adiabatic demagnetisation. [Curie constant A-=42 J-K/kg-T? and

C_=421]/kg-K]

B
TH ITTIOE TS B IRFIS TG Qgﬁlmﬁgw'm
=] A1 K 39 S @ 1T oy TR g &y b1 VAT B |
[ Frriss A = 42 I-K/kg-Tand C, = 42 J/kg-K]
- Unit - IT'E®iz—110)
9. (a) Whatare symmetric and antisymmetric wave function? Discuss the
principle of equal a:priort probability? TAfd 9 SR aRT B
T A 7 A R 1 Rt S |
() Discuss thespecific heat anormaly of metals.
g3l B RS 1 A o ) arEA DI |
. Or ( 3{er@ar)
(@)~ What'is contact potential? Fqes fave B 87

(b),. Discussthe difference between ortho and para hydrogen. Calculate
the partition function of rotation for ortho and para hydrogen.
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