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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Physics — Core

THERMAL PHYSICS AND STATISTICAL
MECHANICS

(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.
1. Qeauin wrpfLpp smhs B&SD  epod @b
Gophs ULg Heuliublena
(=) 1K (=) 10°K
(@) 104K (F) 105K

The minimum temperature produced using
adiabatic demagnetization is

(@ 1K ®) 103K
() 10*K (d 105K



aumy gerder soadlp Geuriuiflae (a,

b auresTLim eumebeiv mdludler, R -eumuyy wrmled)
(=) a/Rb (<) 2a/Rb
(@) 3a/Rb () Rb/2a

The temperature of inversion (7)) of a gas is (a, b

14

are Vander Waals constants and R is Gas

constant)

(@) a/Rb (b) 2a/Rb

(¢ 3a/Rb (d) Rb/2a

eumuy el un@blene &

@LuGuwieumd 2 (Heurdlermg.
() 2psb (<) OO
(@) olens (FF)  ggibldeane

Viscosity of a gas 1s due to transport of

(a) momentum (b) energy
(c) force (d) none
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QUITEHITL_IT QUTEO6L FLoGITLIM(H)

@) P+V—j(V+b) RT

T P——|(V+b)=RT
(FF) Vj( )=

Van der Waals equation of state for a gas is

(a) P+V—)(V b)=RT
(b) P—V—)(V b)=RT

(© P+V—j(V+b) RT

(a |P- V—j(V +b)=RT

Qautiu Qusseluaiern (psd o9
(1) RQ=dV+ow (<) 0Q=dV -dw
(@) oQ=2dV +dw (%) ggdldame
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According to first law of thermodynamics
(a) oQ=dV+dw (b) 0Q=dV-dw

(c) RQ=2dV +dw (d) none

Qautiu wrHBLHn Hepede

(=) PV" = rled (<) PV = prdled

@) PV = prdled () PV = orhled

In an adiabatic process

(@) PV’'=Constant (b) PV =Constant
(¢ PV'!' =Constant (d) PV = Constant
Guseav@eucaller GeuriL Quisselwed GQsmiysafle,
Eg/E, =

(=) 2 (<) 1/4

@ 4 (FF)  egldldeane

From Maxwell’'s thermodynamic relations,
E/E, =

(a) 2 M) 1/4

c 4 (d) none
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10.

QeuliL Y HDEMD HHETSSLI LIWETLI(HLD A6)S,

(=) g9 (=) euml
(@) Blu e () Qaevedler
The heat energy is measured in
(a) Joule (b) Watt
(¢) Newton (d) Kelvin
SGuTLLmafler ghapmsl
(=) ugedlub (<b) %h

3
@) h (FF) 5 h
The spin of photon is
(8) zero ®) é h
© @ S
SoGUITL_L_ & 6T Yerefludlaé &
2 L e (hb.
(@) M-B (=) F-D
(@) B-E ()  ggbldame
Photons obey the Statistics.
(a) M-B by F-D
(¢ B-E (d) None
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PART B — (5 X 5 = 25 marks)

Answer ALL questions, by choosing either (a) or (b).

Answer should not exceed 250 words.

(@) g9e-Cadaier allenareilen (g6 HET WTana. ?

What are the results of Joule-Kelvin Effect?
Or
@ Ceuliu fleneudler LWETSET wrane ?

What are the practical applications of low

temperature?
GUITEHTL_TEUTE) FLOGITLIML Iq enert 6u(hed.
Derive Van der Waals equation for gases.

Or

(@) oy, uwumfed womb oy CQeuliuflene

S fueapdnEe Qe Cuuyder  GQsrLfrenL
Qumis.
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13.

14.

(=)

Obtain the relation between temperature of
inversion, Boyle’s temperature and Critical

temperature.

goQeutiu  wHmbd  QeutiuwrHHLHD  WwIHOD
@Plgg efleul.

Explain about isothermal and adiabatic

changes.

Or
sriemm spHSlulenar sméswns afleu.
Briefly explain about Carnot’s Cycle.
fordlwev o arEpan GeuliLE FOGTLITL I e
S(medl.

Derive the Clausius latent heat equation.

Or
Cusevbeucader epermmd GeuriLielugidsmer

FoeTUm(h eu(hell.

Obtain Maxwell’s third thermodynamic

relation.
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15. (&)

Curgrenasdr  wmemeu?  Seupdlelr  LETLS6T

WITenel ?
What are besons? What are their properties?

Or

Gumev-gerevie s aflyeidd allSlulien er(HCameraer

wImene ?

What are the postulates of Bose-Einstein

distribution law?

PART C — (5 x 8 = 40 marks)

Answer ALL questions, by choosing either (a) or (b).

16. (=)

Answer should not exceed 600 words.

afedlwd Hreunrd@Egse LHMu ety (pamenw
clleurl.

Discuss the Onne’s method for the

liquefaction of Helium.

Or

Page 8 Code No.: 20557 B



17.

18.

(<)

(=)

Qeutiu wrHBLHD SMHS BEED euaTLIm. DFe
gpeold  @Geom  Ceuiu  Blevewenws  SjenLwb

weperw eflau.

Define adiabatic demagnetization. Explain in
detail the production of low temperature

using it.

QUMY QeTlen (PSSSSHSTET FETLTL Iq Hers
S(medl.

Derive the expression for the pressure of a
gas.

Or

eumy [OREEEL GLodeiv 6l euededl e
HeangGeus allreudd afllenwis sme.

Derive Maxwell’s distribution law of
velocities for gas molecules.

W Qe Qusseiwe epod Cp—-C, =R
ereu 1blemial.

Using first law of thermodynamics show that

Or
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19.

20.

(=)

leged  @uBSTD  @erhler  enolienLiLLd
QewdureLub aleur.

Discuss with necessary theory, the
construction and working of Diesel engine.

Slemmdlwev-Flemliymen FoeTUTL el eu(hedl.

Derive the Clausius-Clapeyron’s equation.
Or

Cusev6leucader Qeutiu Qusseilud

QarLiysemer Hlmieys.

Deduce the Maxwell’'s Thermodynamical

relations.

Cusevleuc-Gume_av@wer elyeudd aldlanu

fpiays.

Derive Maxwell Boltzmann Distribution

Law.
Or
SQUTLSl-1q.7ms eflreued elldlenws Hlmies.

Derive Fermi Dirac Distribution Law.
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