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Time : Three hours

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

Answer either in English or in Assamese.,

1. Answer any seven questions from the
following : 1x7=7

©eTS ARSI o[ R 75 m@mﬁ"

(@) What is the value of J (mechamcal
equivalent of heat) in S.I system?

S.I TGS J (1711 TBE ©eTie) I W R 2
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(b) In which thermodynamic process,

entropy remains constant ?

@ ST ARIETS RGN W AR
DETIR

(c) How does the melting point of ice
change, when pressure is increased ?

Bist 3 <A1, TR e 6 ARTE 2

(d) How many times the rms speed of A e

gas will be increased, if thf;‘tgfnpefature
of the gas is doubled ?

&) cﬂ%mvp‘taﬁm cmmaasfa
T (rms) BRI R @z

() Which physical quantity is transported
in the phenomenon of viscosity ?

mﬁﬁwmc@mvﬁam
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(/) What is the absorptive power of a
perfectly black body ?

G FRE BRI ! R 2
(g9 Write the dimensional forfnula_. _P,,f
Plank’s constant.
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(i) Name the statlsucs wh1 h is used to 3
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(k)  In how many ways, 3 particles can be
distributed in 4 energy state according
to F-D statistics ? S

F_D o{fetesy] SIS 451 e 301 Tl R
Rfen e e aRe

() In which statistics, Pauli’s exclusion
principle is apphed FRRREL 0

mﬁqﬁm@vmﬁm%mﬁw
I ?

2. Answer any four of the/followlng” 2x4=8
W ﬁznzzn« Rzt wﬁb‘f em @m ﬁﬁn

(a) State and explam the lst law of ,’

thermodynamics.

Wﬂﬂ%ﬁw«ﬁwmﬁﬁf@ﬁ&WW|

() Why Carnot engine cannot have 100%

efficiency ?

I 3w GBIR wFel [T 100% 2’ FRIE ?
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(¢) 100 gmice at 0°Cis converted into water
without changmg the temperature

Calculate the change of entropy
0°C'® 23t 100 gmwmﬁﬂﬁa@am o
AT T 4 21 GG RS o

(d) What is temperature of inversion ? Wn
(o snital s

its. expressmn for gas

‘1oieg FIORS
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i(e_) What is degree o? free om
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(h)

Calculate the surface temperatt.zre of
sun if the wavelength of maximum
intensity of emission is 4500 A
[b=2-98 x 103 mK]

TR T R sRAd 4500 A 2T
BRIAG EARCL O RRR R
[b=2:98 x 10-3/3:(%: | N

What is ultraviolet catastrophe ?

Sforat [elfe 2

Define phase space and write the
expression of volume of a phase cell.

TR R T3 S T GO SIS
i IR forail |

Answer any three questions of the

following :

5x3=15

wote MARRR 7= Rz fofsr 2] ©es faa ¢

(a) Derive the expression of work done in

adiabatic process.

IO AT HE @RI P 2/ AMHCE!
Af oSt 41|
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(b) Distinguish between reversible and

()

(@)

(e)
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TG A& 542 [ 2 9T TS 2/27 2ipp iR

irreversible processes with example.

THRINE OIS SRS O SRS
of&FRIT N 1 |

Using Maxwell’s thermodynamical

relations, derive 1st TdS equation.

(VT OIS 75(% IRRIF FF 21245 TdS %
TR elfSst 41 | R
What is mean free path ? Derive an ‘“ﬁ

expression of mean free path.
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() What is black body radiation ? Explain
the distribution of energy among the
radiation emitted by a black\‘bOdY at

different temperatures by drawing

graph.

T 38 R 2 e T R (Rfes
W)%maﬁkmmﬂ@lﬁs
7 ¥4

(g9 Define and explain the terms

macrostate and microstate. - .

o] s R A A o T

(h) Deduce Boltzmann’s formula relating

to entropy and probability.

GG O BRI T o IR IS
ot 2lfdt 41 |
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'(c) Derive Joule-Thomson (o]

Answer any three questions from the
following : 10x3=30

1 [MARRR 2[1 Riepieat fofast o4 ©& 41 8

(@) Why do gases have two specific heat ?
Establish a relation between these two
specific heats. 3+7=10

COTRTRIRA D1 SiCeAecs ool o3y 2iices 2 o1 S
SIol TS <O F=RF Fiof 3 |

(b) What is Carnot’s engine ? Explain work
done in different strokes and hence
derive the expression of efficiency.

1+6+3=10

5 2o e T 3ers Riow s =1
BRea e

for a perfect gas using

thermodynamical relations.
yn TSalonS e
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. 1I’s law of distribution of -
(d) Derive Maxwell's (h) What is electron gas? Starting from

velocity of molecules of a perfect gas. Fermi-Dirac distribution law, derive th
’ e
v (o7l S AR CRIEE (3% IS IO expression for distribution energy of free
| - S ‘ electrons in a metal. 2"'8"10, |
S | R (1R e TR et R ecamt
(e) Derive the general equation of transport TR 4% Y& FEPHR A AT Rewoq 2@1’[
phenomena. 5 P! Sfeneat | =
I
AR RO AR ! AD

() State the basic postulates of Plank’s

law of black body radiation and derive

the formula. : 3+7=10
i RS ARl R TG @01 ot .,é
o1 @01 2ol 4| .2

(g) Derive the distribution law in Marxwel
Boltzmann statistics.

THRAFREC SRS Resd R efest
40|
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