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BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination
December, 2023

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.

(i11) Symbols have their usual meanings.

(iv) Marks for each question are indicated
against it.

1. Attempt any five parts : 2x5=10

(a) State any two assumptions of Kkinetic
theory of gases.

(b) For dilute solutions, write Vant Hoff
expression for osmotic pressure and state
its significance.

P.T.O.
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Hot water flows into the radiator of a car
and flows out after cooling by radiation of
heat. Is it an example of an open or a
closed system ? Justify your answer.

State zeroth law of thermodynamics.

A Carnot engine operates between 273 K

and 77 K. Calculate its efficiency.
Draw phase diagrams for COa.

State the postulates of Planck for black
body radiation.

What do you understand by the term phase

space ?

Answer any two parts :

(a)

(b)

(c)

Discuss kinetic Interpretation of

temperature. 5

(i) State three assumptions of van der

Waals used to derive his equation. 3

(i1) Plot vander Waals’ equation on

indicator diagram. 2

Describe Zartman and Ko experiment

performed to verify Maxwell’s law. 5
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3. Attempt any two parts :

4.

(a) What 1is Brownian motion ? Discuss
essentials of Einstein’s theory of Brownian

motion. 243

(b) Differentiate between reversible and
irreversible processes giving suitable

examples. 5

(¢) The density of a substance is p. Show

that : 5
1
Br _1 @) and o = ——(@j .
p\OP )p p\ T Jp
Answer any fwo parts : 5%2=10

(a) 1 g water and steam occupy 1 cm3 and
1671 cm3 at normal atmosphsic pressure.
Calculate the change in the internal
energy for vapourization of 1 g water at
100°C. Take latent heat of steam as 540 cal
and mechanical equivalent of heat = 4.2
Jecal-l. p=1.013 x 10> Nm2. 5

(b) Using Maxwell’s relations, derive first and

second energy equations. 5

P.T.O.
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For two phases of a substance coexisting in
equilibrium at constant temperature and
pressure, obtain the Clausius-Clapeyron

equation. 5

Define spectral energy density of black-
body radiation and emissivity of a body. 4
All oscillators vibrate with frequency
1.5 x 1014 Hz at 1800 K. Calculate their
average energy. Considering them to be
Planck’s oscillators. Take h = 6.62 x 10-34
Js1and kg =1.38 x 10-23 JK-1. 6

Or

The thermodynamic probability for a F-D

system is given by :

g;!
W = l
I:I(gi -N;)!N;!

Obtain expression for F-D distribution function.

10
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fas™ = (9= ) (.U ST, )
qATd gaer
fea=r, 2023
SO U 2185 ¢ HEHT difdent 3
qifegenta Titent

gag ;2 Hyue TR aq 37 : 50

T : () wft yw fed @ afe enaRe
faerey fu U €

(if) 3T hedheidd T FAN HT Fohd 2|
(iii) Yelieh! & 314 HHrE 31 B
(iv) TF T B ik 3T A KU W

1. fo=l gier 9 & Sw fafew . 2x5=10
(%) T & oprfa fagra @ @ &
sEyRme fafeu)

(@) ] faemi & fau a= &% &1 9
@ K ANk faf@u SN TEHRT wielhdl
EGIEd
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(1) ®R & Yeux °§ ™ v yarfed BT 7

R S fafer g0 381 eI aee ol
ST ®l N gE Gd Al Sk dF hI
IR & 7 W IW HT gHvem iU

(&) FHTfaeR! & e W @1 wem fafeu)

(¥) Tk &M 359 273 K a1 77 K H geferd
Sl 81 U <&l Uiehfod ISy

(F) CO; & JEEA 3@ ATeifEd ifs|

(®) & fafeor & fau wied &
sy fafen)

(1) Wreen gafte ¥ 9 9o T © 2

forel & W & S| fafew :

() dTIHM i AUFTdR SATRAT HITST 5

(@) (i) MU ded GRI HHIHOT W HE

feTT Tga *1E A9 STauRod fafaw) 3

(i) ATUE TTCH FHIH hl FAF M@ W

AeIfEd hifsu| 2
(1) SR TE & gN @ TE HeEew ded
frm = yrEifte geras =1 y= fafau) 5
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3. fodt g o & S fafex :

(/) S a0 T 2 SIS M F SR

& fagm & g& fag sdrEy 2+3

(@) 39 IIRWN I FeIal § Ihavig T

fa b\ LY
SHAGh HUITA HohHI Tm'l did AL ddigu| 5

(1) fordt wed w1 @ p @, a1 fag wifs

[E 5
_1(dp __1(%
BT_p(aP)T o p[ﬁTJp
4, f@=i @ o = SW fafau . 5x2=10

(%) OHw agHSdE <E (1.013x105Nm_2)
R ¢S T 99 & 3T HHI: lem®
dAq 1671 em® Bl 100°C W 1g A &
awq & fau smafRe Sei °  uftedd

o~ o

aitesferd ifSl fear € ¢ 99 & T

T 540 cal qAT HOHT AR Jodloh

=4.2 Jeal ™| 5
(@) Homae gael &1 T % gam SR 5™
Sl FHIRTUT Fca Hifsu) 5

P.T.O.
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(T7) =R dqY 3R T[@ W grEEen § 98-
A o foemm f&dt wed &1 Q@
el ®  fou,  oenieed- AUl

THIRLOT YT ShifSTa| 5

[a o

5. (%) ®fomes fafeor & fau Wegdt faaer qen

SIS AT IRHIod it 4

(@)1800K AaM W |t Joik A
15x10" Hz ¥ o i & 3° Wik
JfTd AFHY TRt T ol URehfad
HfeT feam 8 @ h=6.62x10*Js!
kp =1.38x10723JK ! | 6

AT

F-D O %! AR HTfdehdl hl SSeh e
g

VeIl

F-D S ®ald i Hoeh WK hifoIq| 10
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