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B.Sc. (Part-11) Examination, 2022
PHYSICS
First Paper
(Thermodynamics and Statistical Physics)

Duration of Fxamination: 1': Hrs. Vav Varks S8

e &t orafis: |1, qvzm T s

Instructions to the Candidates:
vttt & forg Adyr.-

Part-A (Compulsory)

Answer any (ive questions (upto 20 words cach). Each question carrics onc marks

w9V W wR ) gk wve w20 el A sifis T O wfeg ) R w v iw wm R (8 Marks)
Part-B (Compulsory)

Answer any two questions (upto 100 words cach). Each question carncs three nuarks.

N T WY ) W gvR W I 100 i | 3fuw T v wfrd s yewm svm i siw w0 (201-6 Marks)

Part-C (Compulsory)
Candidate is required to atlempt any two question. (upto 400 words)
% Tl W¥A W IR TR | WA 1 I 400 Tzt | Afyw At wrn wfed (22T~ L4 Marks)
Part-A
-3
g,ln' State the Maxwell's velocity distribution Law.
Yrrie w5 4 oo Faw fafed
Q-2. State the principle of ‘equipartion of energy’.
T ® wwfarsrem fagn %1 sy Fifed)
Q-3. Dcfine micro and macro states.

R aE A T e B wfonfi st

Q/-(A Write the expression for work done during an adiabatic expansion of an ideal gas.
eyt e ® e waR B SR fieg g wrd W s fafag)
Q-5. Give the staterment of Nernst's heal theorem.
== e wig w1 wuA fafag
};6, Define the temperature of inversion (T') of a gas.
e & sgues e (7) B efonfim i)
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Q-8.

Q-10.

W

Q-12.

Q-13.

Define phasc space and phase point.
wen frdymemn a wen firg #) wftsifm «ifna

Show that Joulc-Thomson cocflicient for a perfect gas is zcro.
T fin g syl e @ foro o atram o W e e

What is the difference between classical and quantum statistics?
Forcaram wifteaw) g wareey wifters # sivg wamgg)

Explain the exchange degencracy.
fafrra sawem %) e i)

Part-B
wM-%
Explain the diffcrence between average speed and most probable speed of the molecules of a gas and

2
prove that their ratio is 7; .

Fra # stopil W shan wer v mren weere et # s e ol g wi fis et sryam 3?; wa ¥

OR
gy

At 27°C the mean free path of the molecules of a gas is 2 76 x 107 m - If the diameter of the molecule is
3A° then determine the pressure of gas.

27°C 19 T et fra @ ot wn wren g 2 76 %107 R T ¥ ) AR Ay WMo AR @ A W T I
il

Establish the Clausius- Clapcyron's oquation.
wefirar-we¥ts wiftere w oqea=y wifong
OR
Sam
Prove that in thermal equilibrium the state of maximum cntropy leads to the state of maximum prob-
ability.
fag Wi Fufy ararras § aftwem g i &) saem sfoem wfvem 9 s ad €

Describe the propertics of He | and He 11
He | nen He 11 v fordrmait w wobs wifong

OR
L
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Write down the limitations gf Maxwell-Boltzman statistics.

Ao AireeoreT Wit vt werd faferg

Q-14. Describe in brief the porous plug cxperiment.
|/CY Tz yan = aen § aol wfifg
OR
g
Explain thermionic cmission.

/ﬂmmﬁmmﬁmwrmdt?

Q-15. Explain the concept of contact potential in metals.
ymy # Ao frser o Srauwon ) TR
OR
Hedy
Derive fermi-Dirac distribution Law.
it~ fgrs forereor Foraa %) wgrafin wifwg

Part-C
a-v
Unit-1
-1
Q-16. Explain the transport phenomena in gases on the basis of kinetic theory of gases, derive an expression
for the Coeflicient of viscosity.
Fa F sfrTT Tl ® T 0 i B Mot AT ® AR W wEEm s % g s
wre= ¥R )
OR
Jqm
Discuss the system in thermal contact with reservoir (Canorical distribution)
Fe WOER % 1da g #§ fandd) Frerg %) sem Wi (e fem)

Unit-11
-2
Q-}}/ Derive four thermodynamic relations of Maxwell.
Feariire e aaedl W wgee= W)
/
OR
gar

Explain cooling by adiabalic demagnetization.
< wEre fargram BRI ¥ # wHed |

GN/2295/2022/8400 (03) P.T.O.

https://www.mdsuonline.com



Unit-111
-3
Q-18. Compare Maxwell Boltzmann, Bosc-Einstein and Fermi-Dirac statistics.
RN - AR, AR - e i i -fetrs wifema w1 gern wifmy
OR

ava
(@) Explain the anomaly in the specific heat of oetals.
urgail wt fafore sen o fagfa =) HRYTST |

(&) Classify the following particles according 1o fermi-Dirac or Bose-Einsicin statistics.
a-particle, *He, H,-Molecule, ¢'. *Li‘ion

w51~ fews T ¥m- sgeaa wiferat san Fr=2 woit a7 @it #teiag
o~ *He, H-39, ¢, Li" 3z
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