Total number of printed pages-7

3 (Sem-3/CBCS) PHY HG/RC
AL . 2023

=

S\ oo ¥/  PHYSICS

T

—/(_"I;Irénours Generic/Regular)

Paper : PHY-HG-3016/PHY-RC-30 16

- ( Thermal Physics and Statistical Mechanics )
it Full Marks : 60
Time : Three hours
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full marks for the questions.
Answer either in English or in Assamese.

1.

Answer the following questions : 1x7=7
weTe MANRIRT Bes 4 8

(a) What is the S.I. unit of mechanical
equivalent of heat ?

wlo FIfEe wenikdd S.I. G e
(b) Define Entropy.

B e T

Contd.



. |
(c) State first law of thermodynamics. ' (b) Compute the change in entropy when
©leeifeq 22w FFacs! B | e “ 10gm of ice at 0°C is converted into
P ” water at the same temperature.
(d) Speed of 8 particles in m/s are‘_l.(),-l-.O,‘ '. 0°C © 45l 10gm T & Treals #ATE
2.0, 3.0, 4.0, 5.0, 6.0 and 7'0'“F1nd.'f FIR T GG AR e 29

the r.m. k . .
m.s speed (c) State and explain Reyleigh-Jean’s law.

7 8 Bf TR &S m/s GFF© @ 0, 1.0, @fe-fmm T@eo! Bt =i i 4|
2.0, 3.0, 4.0, 5.0, 6.0 9 7.0 T4, (903 : -
fireea & R 2 A black body emits maximum energy
PR8I 9l at wavelength of 1.56um when it is at
(e) What is degree of freedom ? 2000K . tempegailse. Fm.d th.e
temperature at which it will emit
Fogeld Wl 52 maximum energy at a wavelength of

1.8um.

(f/ What is a black body ? b
2000K Basele 451 FARE GbiE N =i

e e e saelitrd 1.56um | FITECIE A6
(g9 What is the difference between photon e RFR ST 1.8um 2T e

gas and ideal gas ? it Tt fefer 4|
o (o7 oI Sl (or stiefy e 3. Answer any three questions of the
following : Sx3=15
2. Answer the following questions : 2x4=8 woTe TRAiERR o Rl fofabr ek Ues fat ¢
T AT Ted fordl 8 (@) Find the expression of work done in

isothermal process.

i9] SpoRTE (Al 2fEE OIF AR IR 2B
i Refm w111
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(a) Explain zeroth law of thermodynamics.

Si7ieife Reeims <y @ it 341 |



(b)

(c)

(d)

Derive Clausius-Clapeyron equation.
FoA-EPRIT FNecs! Fefm i |

Establish the relation between entropy
and thermodynamic probability.

G5 O wivifes TEiTeR Wee AoE
fwr <41 |

Derive an expression of mean free path. - >

NG T& 29 e qf Sfere |

Extablish the relation between Cp and

C

v

C, 9<% C, T Aers A9 AfSr w4t |

Answer any three questions from the

following :

10x3=30

wore MAIEITE 1t fepiear fofabr eiq Tex w4t ¢

(@)

What do you mean by reversible and
irreversible process ? State and prove

Carnot’s theo;em. 4+6=10

AR BN S-S 17 eferat Jfereet [ et 2
Flf6q BoAmce! fordl e efstiel |
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(b)

(@)

Derive the general expression for
Maxwell’s thermodynamical relation.
Using this relation find Maxwell’s first
and second thermodynamical relation.

6+4=10

(SRR Olof-5ifos A=FTRT & 26 iR
el =111 @3 2o AT 21 GRIGER Yd
Wi Fo wisielfes !PT <1

State the law of equipartition of energy.
Extablish the relation between ratio of
specific heats and degree of freedom.
Using this relation find the values of
ratio of specific heats in case of

monoatomic gas and diatomic gas.
1+5+4=10

e o G I@Co! Tl | SeAREE Stef
TS T TGO I AT THHCD! ST
341 | 3 FHHH! IIYT IR 9T ARNIRS (o1»
i B-slEmRe (g WS ©i7E S
GREESEIN '

State Stefan-Boltzmann law. Derive

Stefan-Boltzmann law from Planck’s
law. 2+8=10
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R-<Bering acs! efoul 54| (@ (aCVJZT 525 _ (&P
ov ovoT | | aT2
(e) What are transport phenomena ? On 4
the basis of the kinetic theory of gases, (5) [aCPJ _ T[ a2s o 52V
deduce an expression for the viscosity oP oPOT - P
of a gas. 2+8=10
sifaqge ARTGAEN [F2 (TR OO Tepo
(ol {51 AICa AEel e AR 2fest = |
(/i Using Maxwell’s thermodynamical
relations, show that 5+5=10
- 2 2
avaT oT?
v
b “.T_V'.;_'.'.V ' s 5
(b) _a_E:_E_ =T D' =-T _a_I_/.
oP oPaT B2
P
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