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

weTS AR R Rzt 76t e e 31 ¢

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

S.I A% J (SI°F fFE TenicT) T W+ R 2
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(b)

(c)

(@ -

(e)

In which thermodynamic process,
entropy remaing constant ?

SLR e e N
Y ?

How does the melting point of ice
change, when Pressure is increased ?

P11 3% o, T s s s 2

How many times the ™ms speed of a

gas will be increased, if the temperature
of the gas s doubleq

@*mcﬁ%wwtw, TR 5T 3919
T (rms) BT R 3 wae

?thh physical quantity is transported
In the Phenomenon of viscosity ?

;@ﬁmmc@mwﬂaw
q¢
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(/) What is the absorptive power of a
perfectly black body ?
il FIRG GBI I Fo| sl 2
(g) Write the dimensional formula of
| Plank’s constant.
| AT &7FT WA R
() Write Newton’s law of cooling.
1 RCoR Moetiraaq et foan
|
i) Name the statistics, which is used to
study boson.
I NG PR B AR ercae w1 27
() What is rest mass photon ?
o wgre 75 oy R
3 (Sem-3/CBCS) PHY HG/RC/G 3 Contd.
4—‘




]

(k) In how many ways, 3 particles can be

distributed in 4 energy state according
to F-D statistics ?

F-D oIl e 4%t *frwae 351 g 9
Rfen st g iR

() In which Statistics, Pauli’s exclusion
principle is applied ?

CPCR! ARFRTS “iTSfm fcas T eicatal 71
Qe

Answer any four of the following : 2x4=8

TS Wi Reeren sy e Teg forall ¢

(@) State and explain the 1st laW‘ of
thermodynamics.

wﬁﬁw«awmmmwwu
(b)

Why Carnot engine cannot have 100%
efficiency ?

3G 2w B TPt Ry 1009 T’F (FIRIE?
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(c)

- (d)
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100 gm ice at 0°C is converted into water
without changing the temperature.

Calculate the change of entropy.

0°C'S &3l 100 gm 9% SaeeR RS Taives

AT TN 9 T | GG ARISH stoim1
|
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What is temperature of inversion ? Write

its expression for gas.

fRi<Te o Bswl B2 (ol (FA® TR oM
AP ot |

What is degree of freedom ? Write the

expression of energy associated per

degree of freedom.

Freg il 2 2iftht FrogR TR e wive
=f&F 2P AR By
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(k) In how many ways, 3 particles can be

distributed in 4 energy state according
to F-D statistics ?

F-D AR wte 45 xifswss 361 it A
Rfen «d sor o

() In which Statistics, Pauli’s exclusion
principle is applied ?

mﬂﬁ’lﬁﬂ:%’ﬁﬁaﬁma%ﬁmﬂw
]2

Answer any four of the following : 2x4=8

Wﬁmm«ﬁmmwﬁw ey Tas foya ¢

(@) State and explain the 1st law of
thermodynamics.

mﬂﬂ%ﬁumawm%mmwwn

(b) Why Carnot engine cannot have 100%

efficiency ?

TG e PR Tl R 1009 T’q @RIE?
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(c)

(@)

(e)
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100 gm ice at 0°C is converted into water
without changing the temperature.

Calculate the change of entropy.

0°CS ¥ 100 grm IRT TR +iRaé "L

NN TN T | GG ARTE ottt
e
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What is temperature of inversion ? Write

its expression for gas.

ReRTe o3 Baeel 52 (ot Crare 3T ol
RISORE

What is degree of freedom ? Write the

expression of energy associated per

degree of freedom.

wwﬁs?mwmm@@@s
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() Calculate the surface temperature of
sun if the wavelength of maximum

intensity of emission is 4500 A.
[b=2-98 x 103 mK]

T T R wweoitn 4500 A T
WWWﬁﬁlwl

[b=2-98 x 10-3 ¢z ]

N

(g) What is ultraviolet catastrophe ?

wfewatt Reifs =9
(h)

Define Phase space and write the
CXpression of volume of g phase cell.

TR @l s
WMM| TP GBIR SEOS

following :
g 5 x3= 1 5

©eTe franars sty Rewizat Rfsr o Saq ot ¢
(@) Derive the ex
adiabatic pro

Faolo eifdre

Pression of work done in
cess.

offby TN R T e IRICH
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(b)

(c)

(d)

(e)

Distinguish between reversible and

irreversible processes with example.

THIZINE (0O HNEAT TS GRS
sfFag oty ot

Using Maxwell’s thermodynamical

relations, derive 1st TdS equation.

(THRER OisifeF 7=4F RS IR 49 TdS
AR 2SS T4 |

What is mean free path? Derive an

expression of mean free path.

T I 512 2 91T T #1297 2m i Sfeat |

Derive Rayleigh-Jean’s law from Plank’s

law.

AT AT R [CE-fem S@cht afedt w1t
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What is black body radiation ? Explain

(9)

the. distritgg:

distribution of energy among the
radiat; )
adiation mitted by 3 black bo dy at

differ
ent temperatures by drawing
8raph, ‘

T 2 R R
Savors) T T\ Riers (REA

) "R G s
W 3=y I 2Z A @7

Define
Macrg “nd €Xplain the term$
s
\ tate} and Microstate.

Answer any three questions from the

following :

10x3=30

woTe TAIRRE “ i oo s Tes 3 ¢

(@)

(b)

(c)
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Why do gases have two specific heat ?
Establish a relation between these two

specific heats. 3+7=10

CW@WWEMWW?@%
Sel WE® @Bl F=IE FeH 4|

What is Carnot’s engine ? Explain work

done in different strokes and hence

derive the expression of efficiency.
1+6+3=10

s 2fem e IRl 2 Rfew sifirs =91
TR T I A 2GR TEFoIT A A
Tferedi |

Derive Joule-Thomson coefficient
for a perfect gas using Maxwell’s
thermodynamical relations.

R OIolsifeF TIE IR TR W (ot
QI G- SN 2] AT Afedt 4
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) Sta_rting from
is electron gas .
(d) Derive Maxwell’s law of distribution of (h) What lr: ac distribution law, derive the
i-Dir ] e
velocity of molecules of 4 perfect gas. Fermlssion for distribution energy °;frfo
expre 2+8=
WC’T% QIFIAF IR @5 IR | ‘ electrons in a me o
RIS | ——— L ﬂﬁ"@"“mﬂ e iﬁm' o
' FEPGR AR
IR YA TS .
(e) Derive the general equation of transport ORI GER
Phenomeng_
AR “AReBTr e TR 21 7w |
() State the basic Postulates of plank’s —_—
law of black body radiation ang derive
the formulg 3+7=10
HRPY TR Rifd TR R eht B
3W§?FR37&ﬁﬁh=@m|

() Derive the distribution Jay iy, Maxwell-
Boltzmann Statistics,

CTICET -3 HPrs Rewt Raggy AfSD1
]
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