e T

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 mai'gin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Choose the -correct option/Answer the
following questions : 1x7=7

%% TeAn! AfE Tl /were iR ey ot ¢

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

O SIS 4 51 NP et e o7
(i) temperature
THOIY g1l
Contd.

:




(i) heat
Sleq Al

(iii) specific heat
A OiviR alel

(iv) energy

i )

(b) State the zeroth law of
thermodynamics.

©et-oifS Reaa =9 Fac! forai

(c) According to Wien’s law

R @ ol

(i) A,T=constant

AT = 8§33

(i) A,T'=constant

AT '= &

(i) T(4,)" = constant
T('?'m)_1 = ¥
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(e)

(iv) AT = constant

ABT= &7

(d) Which one of the following is not a

Maxwell’s thermodynamical relation ?

FH (FI00 CIRER SIS HTF = ?

) (5%
U ('ﬁ)r' T Jv

What is enthalpy ?
argaty B 2
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() Maxwell-Boltzmann statistics cannot (iiij) more than zero
be applied to
et @R
© CRE-I70 O AR
OF JI© A (iv) None of the above
(i) atoms TARE GO T
Y
() molecules 2. Answer the following questions : 2x4=8
=] ware il e Te o ¢
(@) photons () At what temperature, pressure
o4 remaining constant, will the r.m.s.
(iv) lattice : velocity of hydrogen be double of its
| value at NTP ?
(bR
%7 vivle, & Taeore Y ER 1T IME @5
(9) Change of entropy in an irreversible | 3R NTP-F WoE 784 29 2
process is |
ARG 2fF Ihre 9B TR iR \ (b) Calculate the efficiency of a Carnot
)1 | engine working between temperatures
() less than zero 127°C and 27°C.
O I .
) 127°C &% 27°C THOR Toe I =
(i) zero PG 2fG GO THEOIR N S 0 |
Q)
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(c)

(@)

Answer the following :

«Good emitters are good absorbers but
bad reflectors.” Justify the statement
with example.

oifowreT |” FATRE ool GHIIAR A

Bl

Calculate the molecular kinetic energy
of translation of one mole of hydrogen
at NTP.

NTP © 93 @& W& PG EH Ak
sifexf& sielt 31|

Sx3=15

oeTe AR Ter ol ¢

(a) Use the first law of thermodynamics to

derive a relation between pressure and
volume of an ideal gas undergoing
adiabatic process. 5

oA AfFIR (Fae oS Rere gy
T IPA I[, o (@ AF, BIo i
RIS AGS <O HFF Floi I |
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(b)

(c)

(d)

Deduce Gibb’s phase rule for a system

without chemical reaction. 5

e R @ 9@ @or A e
wrrgd R s 1|

Or [/ 931

What is mean free path ? Derive an

expression for mean free path.
1+4=5

NG & 22 & 2 ¢ T& A2 AP
Tieneat |

Distinguish between a reversible and
an irreversible change and illustrate

each with examples. S

AIRET T SRS 2R siely
R TS Tt fr o e
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Or/ 9o

(e What is a perfectly blackbody?

Answer the following questions :

Explain graphically the distribution of
energy in a blackbody spectrum at
different temperatures. 1+4=5

de e o B o ¢ [ifen Tweore
TR IS Wfeq 3B (@17 THTS JIG
1

5x6=30

were frdl TR Tes {8

(@) Define entropy. State its physical

(b)

significance. 1+4=5
IF R @l fral ) TR (Sifew eleory fan

What is Carnot engine ? Derive an
expression for the efficiency of a
Carnot engine. 1+4=5

I e [ 2 P Hom @B -
TEOR e S
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(c)

(d)

(e)

Or [/ a9dl

Write down Maxwell’s thermodynamic

relations and deduce any one of them.
5

TR OIS TIE (P! Fordl e
R «br 2fSst 341

Deduce Boltzmann’s entropy relation
S =klogW

where, S is entropy, W is
thermodynamic probability and kis

Boltzmann’s constant.

T GE GG TR S = klogW

oSSt 791, T© S (R 9T, W TR

Sissre TSRl W% ke TR 0 T

& |

Establish Clausius-Clapeyron

equation.

7 RR- PR TR IS 41|
Or / 9931

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

RRAR vae B ! ol | R g
T SR - o O ST A

)
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(g9 State the law of equipartition of (h) Write short note on : (any one) 5

53 o et 8 (Rizret «bt)

energy. Prove that for a perfect gas

whose molecules have n degrees of
(i) Thermodynamic scale of
temperature

TR SlorST Mofd

freedom

ol

=1+ 2
v n . . .
(i) Brownian motion

giema IS

where, Cp is the specific heat at

constant pressure and C, is the

specific heat at constant volume.
1+4=5

e om0 ot eme F @ n
FOFO! WAPTE (@I Bt W (R
IRT AR

Ce

C_V=1+

SN

T C, @ oo Ssifes wiel @ ¢, R
TRSAS SIoAHS i |
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