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BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination

June, 2024

BPHCT-135: THERMAL PHYSICS AND
STATISTICAL MECHANICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory. However,

internal choices are given.
(it) You can use a calculator.

(itt) Symbols have their usual meanings.

(iv) The marks for each question are

indicated against it.

1. Attempt any five parts : 5x2=10

(a) Write van der Waals’ equation of state for
one mole of gas and explain the terms.

P.T.O.



2.

(b)

(©

(d)

(e)

®

(g
)
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Explain the difference between intensive
and extensive variables with the help of an
example.

Write the principle of equipartition of
energy.

Differentiate between open and isolated
thermodynamic systems.

Write the Kelvin-Planck and Clausius
statements of the second law of
thermodynamics.

Represent the Carnot cycle on T-s diagram.
Explain, what is a phase space.

Distinguish between bosons and fermions
and give one example of each.

Answer any two parts :

(a)

(b)

(c)

State any three basic assumptions of
kinetic theory of gases. How were these
modified by van der Waals for a real gas ?

3+2
Starting from Maxwell’s distribution
function :

3/2 9
dN, =4nN - v? exp| ——2_ |V

obtain expressions for average speed. 5
Define mean free path and obtain an
expression for the survival equation. 1+4
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3. Attempt any two parts :

4.

(a)

(b)

(©

Show that the work done by a gaseous

system on its surrounding for an

1sothermal process is 2.303 nRT logio [%} .
1

5

Show that for an ideal gas P _1 and
p

o=—. 3+2

Explain the zeroth law of thermodynamics
with appropriate diagrams. Write its

physical significance. 4+1

Answer any two parts :

(a)

(b)

(©

1 kg water is heated from 0°C to 90°C.
Calculate the increase in its entropy. Given

that specific heat capacity of water is
4.18 x 103 J kg K-1. 5

Using Maxwell’s relations, derive the three
T—dS equations. 5
Write expression for Planck’s law for
blackbody radiation. Use it to obtain

(1) Wien’s law and (i1) Stefan’s law. 1+2+2

P.T.O.
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5. Answer any two parts : 2x5=10
(a) Plot Maxwell-Boltzmann, Bose-Einstein
and Fermi-Dirac distribution functions as

8_
a function of (—M) Given that each
B

system is at the same temperature and has

the same number of particles.

(b) Calculate Fermi wavelength of electrons in
a box of volume 1 cm3 which contains

4.2 x 1021 electrons.
(¢) Derive Boltzmann relation
S=kglnW

for a system in equilibrium state.
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fas™ wae (W) (SuE-ESH )

Td udrer
S, 2024
o0 T 2 -135 ¢ SEE Hifaent 3T
qifeesa Aifent
gag ;2 Tue Afhaq 37F : 50

T () G g HAFEE B feT ARk

foreq faw T 2
(ii) 39 Hohell BT FANT FT Gohd 2l
(iii) Tt & 379w o7ef &
(iv) IF J99 & 3 39 9 3¢ 7T 2

1. fo=l gier 9o & sw fafau . 5%2=10
(%) TH A 19 & fou avel aed sfeee
gt fafgu e g9 g 1 e

Hif|

P.T.O.
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(@) IR F el 9 ATERHR = 3R
foarIcAs =R & 9 3T GHHAET

o o

(1) St wufagarsE w1 fam fafem)

(%) EeN SoANTae @3 SR fawfia ssmiae
a1 o o= fafau)

(&) Twmfdent & fgda frm &« sfcar-wns
dun FfeEE & %o fafeu|

(") &M °9% H T-s 3G W 890 Hifsu)

(D) e HHE N B ®, THEEU|

() 9\ IR wiie & o= R fafen
T 1 Ueh 3@ faf@u)

ferel ar yeAl & ST AT -

(%) oopifa fagra &1 ®E @9 STURYA

= fafgu) avel aed 9 arfaeh
ol & fou 3=° +9 geitid fomam 2 3, 2

(@) Heorael faavu e

3/2 9
dN, = 47N| —2 vZexp| -2 |gv

g Y Hlsh HWEF A9 (average speed)
1 Hsich Gca~ HITSIC| 5
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4.
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(FT) WA Yo UY H GRWIa wifST den
sifasiifadt  GHiRTo k1 SR HdH
afrﬁ-nzl 1+4

wamﬁ?ﬁl’{?ﬂm:

(%) fag Hifsw fF guadt whe o AdE o
g o diewm W fewm T @

2.303 nRT log1o (%] g 2 5
1
(@) ey 19 & fou fag e f @ 342
L T
Pp = > “=7
2 2

(1) IWgEH @Al HT e ¥ SHEIGeh]
®1 YA W & e &N sEw!
fiferer Treferar sy 4+1

(F) 1kg S &1 0° @ 90°C T fepan man 21
sqh! Tt § gfg dfiesfaa wifew) =
€ ¢ o HT ST IRl 4.18 x 10° JkgL K-1

2l 5
(@) Hegddl Gl o1 WA ik b T—dS
FHIRLUT A= HITST 5

P.T.O.
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(M) &Rt fafewor & fau wied & fem

i fafEn daen g9e sy ¥ (@) o
% o qen (i) = & | & s
YT it 14242

5. Wﬁm?ﬁwaﬁﬁq 9%x5=10
(%) ToEd-deesWH,  d9-sTEEN @ik

THi-feUd g Terl % & AUy
B

FoE ditau) fean ® foF g o 9o
aYg W g q 3H HUN 1 G 9M
(@) Th 1 cm® 3T & dfed T 4.2x10%!
TR B STl HHT alesd  qfehferd
SIS
(1) wEERel 99 & fau dicesmE gy
S=kylnW I HifSQ|
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