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Paper-PHY-301

Thermal and Statistical Physics

Time allowed : Three Hours

Maximum Marks : 70

This question paper conlains twe sections as
under :
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Section-A o RO | Max. Marks-20

This section will have 10 questions, having 02 questions
from each unit. Answer in about 20 words. All questions
will have equal marks. (02x10=20)

59 @ § §A% 3@ @ 02 @gaeT ad §gg Fa 10
ys7 B Hede @yusT &1 IV w20 =t F &
aft gsat & oiF GHIT &1 (02%10=20)

Section-B qui—4q Max. Marks-50

This section will have 10 questions, having 02 questions
from each unit, one question to be attempted from each
unit. Words limit approximately 400 words. Questions
may have sub divisions. All questions will have equal
marks. (10%05=50)

7z @ve 10 9sA1 &1 g (9% 518 @ 02 7997), frgd
T% THE & ofidlie aq4q # & 0] §e7 @7 IaT
g1 T T 400 91T Fhor 99T &1 99t & Iy
g a&wd & it et & sim ad &1 (10%05=50)
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(vi)
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SECTION - A/@"s — ¥

Discuss the triple point with necessary
Curve.

& fag &t smaya®s as A gerEar § g9aRd)
Write the equalitarium conditions for an
isolated system.

v faata Fem & o araaen gioa=s
H1 foftad

Interpret cach term of the equation dQ =
dU + dW and enunciate law connected
to it.

i@t dQ = dU + dW @t wds Tfdr &t
R FRT au1 39 gafud Fraw & s
BT |

Define Kelvin absolute scale of
temperature and discuss how this scale
agrees with that of a perfect gas scale?
19 &1 Hfeas am A @ afeafra Sifea
afrr amest g WA @ @A gA Hifd |
What is adiabatic demagretization?
Explain cooling by it.

wate fagras 68 Fea & ? 3% & shaer
B AR |

Write a note on super fluidity.
Siferaear o e feauir fafad

Discuss the relation between entropy and
thermodynamical probability.

wdl g IS Wil & 7 g &

fqdaer SR
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(viii) What do you understand by thermal

2 i)

(i)
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conductivity? Also discuss its physical
significance.
T Addl § A9 R OGHAD E ¢ FEH
Wi arfear o fafed
Discuss the specific heat anamoly in
metals.
urgait ® fafire e Remta i e fifg)
Define wave function and discuss its
physical significance.
T Herd B 9o Bt o gEat difas
ardear &l feiad |

SECTION - BE® — 9

UNIT - Iz#E - 1

Discuss the equilibrium of a system in
contact with a reservoir and hence define
Gibb’s free energy.

T e & gud o e & araraen &
ferdramr i wd fire @ Sl &1 afonia
BT |

State and derive Clausius - Clapeyron
cquation.
FATTIE-FAfa gefte o H fgst geaiia
Hfad |
5
OR/3ya@
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Derive the four Maxwell's

thermodynamics relations.

YRS & 9 SHEIGE T B Gd~
HITT | .

Establish equilibrium conditions for a
system at constant pressure in contact
with heat reservoir.

T e & gud ¥ e 3@ A Fan
& [ smayad ggaq wfaey sid a?rFam4

UNIT - Il/z=8 - 11

Define partition function and derive the
expression for mean energy of a gas in
term of it.

dfeacor $aq @ ofaiftg HifAd d s fg
) ofrad Sl & 396 Ad & ©9 J refad

Bifea )
5

Discuss the second law of
thermodynamics along with Claussius
and Kelvin’'s statements.

FANHTY g hivad & SUAT gied SHIEH
& fadm g & fageT i

OR/3rgqa
Derive the relation for efficiency of
context engine and explain its working.
BHET 9 B q@dT B gA TG DAY e
TP HIAfART &1 qui By |

5
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The efficiency of an engine working
between 1000 K and 4800 K is 20%.
What conclusion would you draw about
the nature of engine?

1000 K ug 4800 K & #ea &rd(d $a4 &
geral 20% 1 3l WHld & 9t ¥ aus
Prepd @ ¥ 7
3
UNIT - 111

THE -~ 11

What are liquid Helium I and 11? Discuss
the important properties of liquid Helium.

gfaa fwag 1 9 1l =0 & ? zfaq &fvaa &

el ol i fader Sf
6

Discuss Nemst’s theorem and third law
of thermodynamics.
TR WY Ud FHMGH & garg Fad @
fadar il
4

OR/3ya
Discuss the principle of regenerative
cooling with diagram.
gafash siaes @ srifats & afas al=

FIfea
6
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(ii) Discuss why Hydrogen and Helium gates
show heating effect during Joule-
Thomson expansion al normal
temperature.
ﬁaz—é'celljm DR, =i e agr afwaw 19
HHIRT AT 9T Sl ATHE FET % G T
I 9 )

UNIT - IV/@=E - IV

5  Write the statement of principle of equipartition
~  of energy and use its application in derivation
of specific heat of mono-atomic and diatomic
ideal gas.
Tut & gafae & fagra & A fafad qan
TSI SAwEnT ud U g smest | &t
arfvgs fafire Fomel & s A B |
10
OR/3ma
(i) Discuss the term “Viscosity” and derive
an expression for coefficient of viscosity.
JATAT & GHEATEY qAT AT U BT i
T Bt |
5
(ii) At what temperature the root mean square
velocity in equal to the escape velocity
from the surface of the earth for hydrogen
and for oxygen?
IF A9 B T S e 9T 0, &R H,
g %1 @ A {9 9GS AT B q0E
2 S #
5
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UNIT - V
e -V

Write the postulates of quantum statistics.
Faren gites & afaiEa fafad

5
Discuss ortho and para hydrogen on the
basis of nuclear spin statistics.
arel g o EggieH w2 ¢ Ay e
qifeaad! & MU 9T g9eRd |

OR/3y

Distinguish between Maxwell Boltzman,
FFerri Dirac and Bosc Einstein’s statistics.
dagdd aleywqd, GHi-fEye ud @iy
amzdi=a giftEat § T We #ifd

6
Define black body radiation and drive
the formula for planck energy density.
Hior fafeer &1 o fifad va @
Tol O & g3 A Siiod |

4
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