Total number of printed pages-11
3 (Sem-~3/CBCS) PHY-HG/RC
2021
(Held in 2022)
PHYSICS
(Honours Generic/Regular)
Paper : PHY-HG-3016 /PHY-RC-3016

( Thermal Physics and Statistical
Mechanics )

Full Marks : 60
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Choose the correct option/Answer the
following questions : 1x7=7
wm TE0! AR TiRveal/ wete Faiaiee Tt B ¢

(@) The equivalence of two systems in
thermal equilibrium is represented by

ST TS 2! 15! R STl erpifrs 2
(i) temperature
[CRECE gL
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(i) heat (iv) A%T =constant

Sloig 7Sl AT= &%

(i) specific heat

; (d) Which one of the following is not a
ST Sls ARl J Maxwell’s thermodynamical relation ?
iv) energy CER (B! RO Sioiol S 7% W ¢
e WEEE
0 \av):"\or)v
(b) State the zeroth law of
thermodynamics.
. (8s) _ (av
oo R SR st vt ‘ i (a_P)T——(a_T)P

(c) According to Wien’s law

R @ R

i) A,T=constant

(
. ) (3-8

(i) A,T'=constant

A,T7'= 433
(e) What is enthalpy ?
) T(4,)" < constant G B 2
T('lm)—l = Y
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(9)
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Maxwell-Boltzmann statistics cannot
be applied to

© @HEE-E GRS AR
OF IS T |
(i) atoms
A
(i) molecules
g
(iii) photons
R
(iv) lattice

g

Change of entro

i irreversible
process is PY In an irrev

- WIRIET e abr g ARG

() less than ger,
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( ii) Zero
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2.
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Answer the following questions :

(iii) more than zero

sreE @R

(iv) None of the above

TIARIS «BiS w=

2x4=8

oTe Ml eMiRINT TeR foval o

(a)

(b)

At what temperature, pressure
remaining constant, will the r.m.s.
velocity of hydrogen be double of its
value at NTP ?

%1 iofe, & Taeore RYTERR 91w 1fE @t
3N NTP-9 INO(F 7o 89 ?

Calculate the efficiency of a Carnot

engine working between temperatures
127°C and 27°C.

127°C 9% 27°C THOR Woe I 37
IR0 Fem BT wEOR T Aol I |
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(c) “Good emitters are good absorbers but (b) Deduce Gibb’s phase rule for a syste

bad reflectors.” Justify the statement without chemical reaction. | 5
with example.
o (R om e m, fw @ IRRE Rir @Rl 99 BRI P
AT T STrel iR S s R Aire w41
el |
Or | &34t
(d) Calculate the molecular kinetic enery
of translation of one mo] en |
e of hydrog .
at NTP. Y 1 () What is mean free path ? Derive an
NTP © 92t 5 T P3G e RS | expression for mean free path.
e AN = 1+4=5
T Y@ A B 2 9T TE AT AP
3. Answer the fOllOWing . 5,(3:15
' Yienedl |
TS RGN e faay
‘ (@) Use the first law of thermodynamicS to (d) Distinguish between a reversible and

y derive g relation

between pressure 27"
volume of 5

g 5 i

adiabatic Process. | each with examples. 5
% | . )
) m@%mm@qﬁﬁ@miﬁ | HIRERT TR ARSI AR A Tz
W.:'a‘ﬁ’ e g i, o % Ao Srdel Tt ge
T TS 5 g e 4|
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(e) What. is a perfectly blackbody ?
Explain graphically the distribution of
eflergy in a blackbody spectrum at
different temperatures. 1+4=5

e 7% et & g1 2 Rien Swers
TR T e 357 (e sperere Tt

Saill
4. An
swer the following questions : 5x6=30
B
o ersbape e g ¢
(@) Define
entropy. St i i
s ate its physical

(b) What i
'S Carnot engine » perive an

€xpression for ¢

Carnot €ngine.

IO fem & RS
O e lereqy

he efficiency of 2
1+4=5
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|
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(c) Write down Maxwell’s thermodynamic
relations and deduce any one of them.

5
TR OISR TR (25! oIl i RS
Rt « bt 2fedt 34 |

(d) Deduce Boltzmann’s entropy relation
S =klogW
where, S is entropy, W is
thermodynamic probability and k is
Boltzmann’s constant. S

B GEER GGPR WIR S = klogW
ofedl T, T S T eEH, WiER
SieTe TSRSl W% k (R 0 G0H
433 |

(e} Establish Clausius-Clapeyron
equation. S

F - (PR ANRREE! TS F1 |
Or/ 93ql

) W.hat is Stefan’s law of radiation ?
Discuss Wien'’s displacement law and
Rayleigh-Jeans law. 1+(2+2)=5

RiFwis v RBwme st Bl e gmIes
N4 % @-EFPR I 9o e 74|
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(9) State the law of equipartition of

energy.
&Y. Prove that for a perfect gas

whose molecul
es have n d
freedom ' cerees o

S 4,2
C = 1+=
v n
where, ¢, ;
P 1S the specific heat at

con
stant Pressure and C, is the
o y IS
pecific heat gt constant volu
me.
1+4=5
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(h) Write short note on : (any one)

w3 ot ot 8 (I BY)

(i) Thermodynamic scale of
temperature

TaroR OIS TS
(i) Brownian motion

gt IS
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