Total number of printed pages-11
3 (Sem-3/CBCS) PHY HG/RC

2022
PHYSICS

(Honours Generic/Regular )

Paper : PHY-HG-3016/PHY-RC-3016

( Thermal Physics and Statistical -
Mechanics) 8

j Full Marks : 60

Time : Three hours

o\
&y

The figures in the margin indicate > = " ‘

full marks for the questions.

Answer either in English or in Assamese.

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

o7 RIRIRE o[ R 75 e e = ¢

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

S.I *&fo® J (91 TES TEVIF) I Wi fForiey 2
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() What is the absorptive power of a

(b) In which thermodynamic process,
perfectly black body ?

entropy remains constant ?

P! OifeT “ffedae GHEPR TN TR
Y ?

o FREE BT (<N TSl I 2

(g9 Write the dimensional formula of

(c) How does the melting point of ice Plank’s constant.

change, when pressure is increased ?
AT &7 Tt |

b1t 3 AT, T oI 5 sifiada 7°7 2 3
(h) Write Newton’s law of cooling%o' '

fASors Mreeteae Saco! forait |

(d) - How many times the rms speed of a
> gas will be increased, if the temperature
\‘5‘{3'-':\ of the gas is doubled ?

(i) Name the statistics, which is used to

f@m (TR TF6O! Rt IR, (1T AT 5
e - "W (rms) wiew Rem 3 790
— T T FRAC [ AR 2 790 22

study boson.

(e) Which physical quantity is transported

in the phenomenon of viscosity ? () What is rest mass photon ?
HIETWW@WWW %3 oge Tou ©F 2
2J?
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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 45t W0 451 sifewe 351 w6t B
RiSa et s i e

In which statistics, Pauli’s exclusion
principle is applied ?

(PIFTB! AP #ISfem ficry TS et 1
X

Answer any four of the following : 2x4=8

oS MRS fRizwizar 51156 owg Teq fordl ¢

(@)

(b)

State and explain the 1st law of

thermodynamics.

Sl oReie 22 st frl @i i 4 |

Why Carnot engine cannot have 100%
efﬁciency ?

T 2 <o el B 100% 2’3 FIRIE?
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(c)

(d)

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

Calculate the change of entropy.

0°C® &t 100 gm I SO #/fRT6 FH1(
SIS FONER T1 29 | GAGPR AARSS aieAl
4|

What is temperature of inversion ? Write

its expression for gas.

RofTe wam Tagel 2 (T (S T 2
T |

What is degree of freedom ? Write the
expression of energy associated per
degree of freedom.
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() Calculate the surface temperature of (b) Distinguish between reversible and

sun if the wavelength of maximum . s )
irreversible processes with example.

intensity of emission is 4500 A.

[b,= 2'9? i s 3 BRI TS ARG SIS SRS
TR A [ w9t 4500 A T
F S it Ok sifFraE ey Tl

[b=2:98 x 1073 /3:(3 |
(¢ Using Maxwell’s thermodynamical
(g9 What is ultraviolet catastrophe ?

SR [eife 2

P . CTIEE Olstalfed T TR I eU TdS
(h) Define phase space and write the

relations, derive 1st TdS equation.

. xpress1on of volume of a phase cell. I Aot 34|
' / an k@ M OiF W GBR SiTens
& / S RRISGORE (d) What is mean free path ? Derive an

>y
i _\:\. \;c ./

expression of mean free path.

3. Answer any three questions of the
following : 5x3=15

©eTS RIS =41 Rzt ot e Beq fran 3

%Wﬁﬁlﬁ?%i@mﬁwmﬁ@%@ml

: e) Derive Rayleigh-Jean’s law from Plank’s
(a) Derive the expression of work done in &

adiabatic process. law.

FHOI oIS T R i e SR mammwm—wmm

/ QY\an \/O//g

f oD w41 |
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(7 What is black body radiation ? Explain 4. Answer any three questions from the

the distribution of energy among the following : 10x3=30
| radiation emitted by a black body at woTe TAIERR o9l Reica fofo! e T8l 3 ¢
| different temperatures b i
d
ifasls Y grawing (a) Why do gases have two specific heat ?
. Establish a relation between these two
specific heats. 3+7=10
% TR [ied 2 % Tw7 Ridmds (Ffow
5% . ) (SIS 71 el it R A1 2 0! WS
o 'W (PTTCI IDT (7 A (772 s vl eSB! TE o |
XIRY) l

(b) What is Carnot’s engine ? Explain work
done in different strokes and hence

9) \Define and e i
* \ xplain the terms derive the expression of efficiency.
}:% acrostate and microstate. 1+6+3=10
o R s g e P 210 PRI 2 SR T
T K@l WAl S 1 74 | PR 1 P O 2feI T epr D!
ofered |

(h) Deduce B
oltzmann’s )
to formula. relating (c) Derive Joule-Thomson ffici
entropy and probability coeftficient
: for a perfect gas using Maxwell’s

thermodynamical relations.

(CTIEET Ol T™E IR TR S (ol
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(d) Derive Maxwell’s law of distribution of () What is electron gas? Starting from

velocity of molecules of a perfect gas. | Fermi-Dirac distribution law, derive the
. istributi f free
| ession for distribution energy o
I (ofRd I A (R (@91 I st | 7" i 2+8=10
S electrons in a metal.
A ST (o1 e TR Rew R et
=g T 4
(e) Derive the general equation of transport R 4Ieg T& 2EPETE AT
phenomena. M Sfereat |
AR ARG M9 D ot <
() State the basic postulates of Plank’s
4o\ law of black body radiation and derive T e
e/ o° ‘ ;)the formula. 3+7=10
) i e el s Tt ! for
ST O O efedt

(9) Derive the distribution law in Maxwell-

Boltzmann statistics.

R D0 “Reae Read R efos]
<90
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