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PHYSICS
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( Thermal Physics and Statistical
Mechanics )

Full Marks : 60

Time : Three hours

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

Answer either in English or in Assamese.

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

o7 TR0 AR Tt/ were aiRRT Ter foat g

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

O OIS A 7ol HeIEe el e =
(i) temperature
TIOR AR
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(i) heat
BRI

(iij) specific heat
e o Al

(iv) energy

& iRl

(b) State the zeroth law of
thermodynamics.

iei-aif R < 0!

(c) According to Wien’s law

R 78 SR

i) AnT= constant
A, T = 42

(ii) AmT’l= constant
1, T = &3

ii) T(A,)" = constant
T(1,)" = &
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(@)

(e)

(iv) A%LT =constant

AT = &

Which one of the following is not a
Maxwell’s thermodynamical relation ?

CoR (FICE! T SIoisIET TG 7 2

_ (8s) _(er
o (W)r—(a_i‘)v

What is enthalpy ?
g & e
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Maxwell-Boltzmann statistics cannot

be applied to ——

© CRIEEED aTEa AR

©F IR A |

(i atoms
ML

(i) molecules
=]

(i) photons
T

(iv) lattice
(R

Change of entropy in an irreversible
process is

SeRTETT 2R @S PR AR

(i) less than zero
ATOLF
(i) zero

v
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2. Answer the following questions :

(iij) more than zero
oL (@R

(iv) None of the above

TARIE GoIe 72y

2x4=8

oo Ml eMirART Ted fors ¢

(@) At

(b)
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what temperature, pressure
remaining constant, will the r.m.s.

velocity of hydrogen be double of its
value at NTP ? |

ﬁmwﬁpmmmmmm @
R NTP] TSl 79 27 2 -

Calculate the efficiency of a Carnot

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

127°C 9% 27°C TR Wwe I 31
PG 2 GOIF WEFOR T T
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(c) “Good emitters are gqod absorbers but
bad reflectors.” Justify the statement

with example.

o R om e F B
oo | FAEE IS TR
7|

(d) Calculate the molecular kinetic energy
of translation of one mole of hydrogen

at NTP.
NTP © 23 % ¥4 J2G (& S

sifexife st =11

3. Answer the following : 5x3=15

weTe (AR Tes fordl 8

(@) Use the first law of thermodynamics to
derive a relation between pressure and
volume of an ideal gas undergoing
adiabatic process. 5

IFOE AfFAR Fae wisalfe [eeR L™
@ IR IR, W (o AR, B A
e ASTe 9ol HEF Zo 91 |
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(b) Deduce Gibb’s phase rule for a system

(©

(d)

without chemical reaction ‘5

wRZI9 [ % 31

Or /| 594t

What is mean free path ? Derive an
expression for mean free path.

1+4=5
TS I& A2 [ 2 9% I& A9 derRIf
Sfeed |  '

Distinguish between a reversible and
an irreversible change and illustrate

each with examples. 5

SRR T ST AR A1 fa
W% AT Tl it 3@ |
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(e) What is a perfectly blackbody ?

Answer the following questions :

Explain graphically the distribution of
energy in a blackbody spectrum at
different temperatures.

e g e B @ ¢ Rien Txeore
TR TS =i 3B (IR TS Il
el

1+4=5

5x6=30

weTe fwal e Tel ol ¢

(@)

(b)

Define entropy. State its physical
significance. 1+4=5

GEPR T | TR SIS sieo i |

What is Carnot ‘engine ? Derive an

expression for the efficiency of a

Carnot engine. 1+4=5

A5 2o & 2 IS e B P
wEolR SRR Tfenedt |
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(c)

(d)

()
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Write down Maxwe

Ir .
relations and dedy S thermodynamic

C€ any one of them.

CRHRET SIS 7oy .
Roeon et g, T T

Deduce Boltzmann’s entropy relation
S = klogw
where, S is entropy, W is

thermodynamic probabili i
and k
Boltzmann’s constant, v ° B

mw, RO Sﬁtﬁﬁ‘@’fi{’ W =
SIS TRIRS! Wi ke L7y ST
P |

Establish Clausius-Clapeyron
equation. S

3 - o siieest s <=1 |
Or / 99

What is Stefan’s law of radiation ?
D1scu.ss Wien’s displacement law and
Rayleigh-Jeans law. 1+(2+2)=5

R e fzpima st vt | Ree g
@ AR @fF-fEErR @ W S =10
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(g9 State the law of equipartition of

energy. Prove that for 2 perfect gas
whose molecules have n degrees of

freedom

C
=0 = 1+.2_
Cy n
where, Cp is the specific heat at
constant pressure and Cy is the

specific heat at constant volume.
1+4=5

«f5q RS 0! ot | e F A n
qogel TP I @B el ofRd
GRS IR

Cy n

T ¢, fa v S ot S Cy &
SOAS SIS O |
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(h) Write short note ,, . b
* (any one)

Wmmg(f@m@)

temperature

e if
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