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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
wete AT o[ e 76 2w Tl 31 ¢

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

S.1 A&f®® J (O17F AR 9e1cs) I Wi ey 2 |
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(b) In which thermodynamic process,

()

(d)

(e)

entropy remains constant ?

WGTW%&S’W@W?@WW
23 ?

How does the melting point of ice

change, when pressure is increased ?

BI%t I “A1CeT, 7% sferiicea ST 279

How many times the rms speed of a
gas will be increased, if the temperature
of the gas is doubled ?

(P! (o TIeot Ty fge, (TR T 3]
T (rms) wfex m 3% 270

Which physical quantity is transported
in the phenomenon of viscosity ?

WWWWWW
e -
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9)

()

()

0)
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What is the absorptive power of a

perfectly black body ?

S TARE AOIF (IF FNo| [ 2

Write the dimensional formula of

Plank’s constant.

2T 7T WA oy

Write Newton’s law of cooling.

ATo~ Mreetiaaera Aot &l |

Name the statistics, which is used to

study boson.

R SR IR [ AR AT I W2

What is rest mass photon ?

%3 SRP© Tors ©F o2
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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 vfﬁmﬂnwm*ﬁ%‘@wmwﬁww
Rfer «aeet s =iy o

In which Statistics, Pauli’s exclusion
Principle is applied ?

@mﬁmﬁmmvft@ﬁaﬁm%mﬂw
2

2. Answer any four of the following : 2x4=8

wmmﬁmw%mﬁmﬁm

(a)

(b)

State and explain the ]st law‘of
thermodynamics.

wﬂ%ﬁ@mawmﬁwwwwn

Why Carnot engine cannot have 100%
efficiency ?

TG 2w <R 7l 57 1009 2’3 ARIE?
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(c)

- (d)

(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°C'® 2t 100 gm 393 B200R »{fRa 7t
AN FAGR BT 29| GGPR RIS siee
411

) 4 . .
What is temperature of inversion ? Write

its expression for gas.

ReiTe S7 Sweel 2 (orm Cere BA o
ARCE for=ir |

What is degree of freedom ? Write the
expression of energy associated per

degree of freedom.

FOG Tt & 2 STt Frema MR e wivs
&7 erem MG B
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()

(h)

Calculate the surface temperature of
sun if the wavelength of maximum
intensity of emission is 4500 A.
[b=2-98 x 10-3 mK]|

1 T Rifdes ORI 4500 A 27
W"I@?@ﬂ@@rﬁ‘ﬁw|

[b=2-98 x 103 iz | i

What is ultraviolet catastrophe ?

feReN Reofe o

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

Wﬂ?wawﬁmwmmmaww
AP AP e

Answer any three questions of the

following 4

Sx3=15

wﬁamwﬁmm@ﬁw o Taq faxy ¢

(a)

Derive the €xpression of work done in
adiabatic process.

FEOI 2AfFS Fopy (R PR 2w RISy
oot 41
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(b)

()

(@)

(e)
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Distinguish between reversible and

irreversible processes with example.

CHIZINI (0O RIS ST TSI
AR Ny

Using Maxwell’s thermodynamical

relations, derive 1st TdS equation.

CRIGE OlofeF T1F 373 IR 2949 TdS
I A4S 7/t |

What is mean free path? Derive an

expression of mean free path.

T & 712 & 2 9T T 2121 23 IR Sfarea |

Derive Rayleigh-Jean’s law from Plank’s

law.

AP IR #]1 {CE-frma St et w1 |
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() What is black body radiation ? Explain

(9)

(b

the distribution of energy among the
radiation emitted by a black body at

different temperatures by drawing

graph.

T N R e 3% 799 Ritmas (B
W)%maﬁhmm@ﬁ
IR FY |

Define and explain the terms

macrostate and microstate.

IR I SR eeal fwat o g 2w |

Deduce Boltzmann’s formula relating

to entropy and probability.

GT I TSRO 51 o1 3R 5
0! et 4
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Answer any three questions from the

following :

10x3=30

weTe AR #19 fRrera oA es ©es 1 ¢

(@) Why do gases have two specific heat ?

(b)

(c)
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Establish a relation between these two

specific heats. 3+7=10

(ST 0! ST ©iot 77 At ¢ 751 [T
Ol WSS B T=F Foi 31 |

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

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

s e 2 i fgms Rfem e w41
IR A T T 2fGI wEOR e R
Tfeeal |

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

(IR OIsifeF 7=oF 9219 SR vl (o’
AR Go-ATHR QN 2P APCET &SR 1 |
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PhoRcamig *haiay o distribution of (h) What is electron gas? Starting from
Fermi-Dirac distribution law, derive the

expression for distribution energy of free
2+8=10

velocity of molecules of g perfect gas.
ST CoRT &97 A Crsirerq SERE b SR 11 o metal.

ARTE 47 | ¥Rl o e PR Rewd B e
TR UG & FFRTAR AR *Ieq Roaelq dpmed
AMICH Sfenear |

(e) Derive the general equation of transport

phenomena.

WWWW‘TW@WWI

() State the basic postulates of Plank’s
law of black body radiation and derive

the formula, 3+7=10

mawwﬁﬁmwwmﬁm
SI% Ao @ifedt 7y

(9) Derive the distribution law in Maxwell-
Boltzmann Statistics,

IR 2if3ere ez RifAcs: afedy
|
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