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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 3rd Semester Examination, 2021

DSC1/2/3-P3-PHYSICS

THERMAL PHYSICS AND STATISTICAL MECHANICS
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A
eta-F
1. Answer any five questions from the following: Ix5=5
fesfere @-coim Afofe elvss Tex wies
(a) What is the maximum efficiency of Carnot engine?
FCA ST A Frwe! F© 9
(b) What is ultraviolet catastrophe?
A0 FToE F 2

(¢) Calculate ¥ of Ozone gas, where ¥ =Cp/C,, is the ratio of two specific heats.
SIS MR y -9 = 91 71 @AW y=C,/C, 2T I AT Slteia giie |

(d) What is temperature of inversion?
TG wl7wg) F 9

(e) Draw the Maxwell’s velocity distribution curves for increasing temperature.
Tae! Jfend A YIHETER @G (#1250 #Ifiqes (& e

(f) What is degrees of freedom?

FigoR Wl & 2
(g) What is phase space?
] 2 00 [ @R 2
(h) What is Helmholtz free energy?
@S & *ife [ 9
GROUP-B
etal-2
Answer any three questions from the following 5x3=15
ffferies - foap atia Seawe
2. (a) State the law of equipartition of energy. 2
&7 e Fifs e 341
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(b) If the degrees of freedom of a system is £, show that y =1+2/f.
(I TR FIFITO Nl /20 (A8 @ y=1+2/f |

3. (a) Explain second law of thermodynamics.

iRt i s it 41

(b) A reversible heat engine converts %th of the total heat input into work. If the

temperature of the sink is reduced by 62° C, its efficiency is doubled. Find the
temperature of the source and sink.

9T eonaes @ﬁ?@ﬂmﬁmwm% e I TS T WM el @RI
SloIEl 62° C IR (e 2o, 337 wvel fReel 2@ A7 | e 8 @Fee Sioral foef 41

4. Explain the origin of viscosity with the help of kinetic theory of gases. Deduce the
expression for coefficient of viscosity.

MR sfoored AR AT TeoifE I F9 IR ATeIcEd AR 6 41

5. Define isothermal change. Derive the expression for work done during an isothermal
change.

T ARTS (e TR WS | N AR o e I TN aifesie el )

6. (a) What is a thermodynamic system? Prove that work-done by a thermodynamic
system is equal to the area under P-V diagram.

SN WF S 9 2Nl 9 (@, 1A B FoF FOF P-V Brag Mo woF e A |

(b) How does the internal energy of an ideal gas differ from that of a real gas?

@35 Sl ST Srereael *Ifes A eR Seres =i @ e foF 9

GROUP-C
etat-at
Answer any fwo questions from the following

fwferiie - 76 et e wie

7. (a) What is Black body radiation?
Feg il & 9

(b) Write down the difference between Planck’s assumption and Rayleigh-Jeans
assumption for blackbody radiation.

F2eE RIFA0 CF0 201% @R I o Fpicda Adafer @)

(c) If the maximum wavelength of radiation of a blackbody at temperature 1373° C is
A,,=1.78 um, what is the temperature of moon if 4, for moon = 14 um.

1373° C Treoly Al @3l Faeaed wWifee /v wwmd 4 = 1.78 um, 3 sl
CFCT A, = 14 um T O BICw ©loial F ¢

8. (a) What are transport phenomena in gases? Obtain on the basis of kinetic theory an
expression for coefficient of viscosity of a gas and show that it is independent of
pressure and varies directly as square root of absolute temperature.

3138 2

2+3

10x2 =20



UG/CBCS/B.Sc./Programme/3rd Sem./Physics/PHYSDSC3/2021

MR AT @I [ 9 MoK Srered T27 fofe 3@ @ e Fereiwa
AR ey 9 @R @RS @ T IR T FSRe W @R oRESINIEE 39
TS “AfFaos 231

(b) Discuss the main assumptions of kinetic theory of gases. Starting from pressure
equation deduce Boyle’s law.

O TS o1 T[T RCEAbI 911 BICoF I (I IR 746 2ffovl 7411

9. (a) What are the differences between B-E and F-D statistics? Write down the
distribution function for F-D statistics and explain the symbols used.

B-E @32 F-D “ffceicTe sidmefs & & ¢ F-D 2 iea 364 St @12 @32
JRZ® HFORTT G T4

(b) Define Fermi energy from F-D distribution at absolute zero.
F-D 3%+ (U0 2Ry @ fef #If& keelfare 741

(c) Calculate the occupation probability at 2 k7 units of energy above Fermi level.
@l @0 2 4T *f& g Tolta wifeizel oAl fefy a1

10.(a) State first law of thermodynamics and apply it to obtain a relation between two
specific heats of a gas.

Si7ifsRvE e Jaft Re F9 @k 321 2w o™ 1 SeeifFs siter s e 32
(b) Define entropy. Show that entropy is ever increasing.
GHEPE IRE| TS | (e (@ GG o WA |
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