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Online Annual Examination, 2022

B.Sc. Part Il
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Paper |

[Thermodynamics, Kinetic Theory and Statistical Physics ]

Time : Three Hours | [ Maximum Marks : 50
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Note : Section ‘A’, containing 10 very short answer type

questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’

has to be solved first.

Section ‘A’
freTTfera 37fa g ST J91 & IR U AT & Al
T gifem

Answer the following very short answer type

questions in one or two sentences. 1 x 10 =10
P.T.O.
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. GHATS gy TR wed § 7

What is isothermal process ?

. Tuerdt 1wk fafe |

Write the unit of entropy.

. I9H &I Tar & fau g fafew

Write the formula for efficiency of engine.

. WhA-siegsia 1 e fafa

Write the Stefan-Boltzmann’s law.

. Shifas THadres sl gftsnfog sifsa

Define critical constants.

. Y& fafed wqe@ =1 fafe|

Write the micro-canonical ensemble.

. HoFae-sieesti & o faawer fem & a1 &1 sirad

HE k1 9o fafem

Write the formula of average value of velocity from

Maxwell-Boltzmann velocity distribution law.

. TS ST Y ?

What is Macro state ?

. HHISAM 1 T 1 Bl T ?

What is the spin of Fermions ?
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10. SEH & & A9 fafeau

Write the name of Boson particles.
qug ‘9’
Section ‘B’
freifera og ST T94 & 3R 150-200 I15 47
4 g
Answer the following short answer type questions

with word limit 150-200. 3x5=15

. STafe Fen e &t sewen 1 fag weM ¥,
TR |

Internal energy is state or point function of system,

explain it.
3gar
Or

3Teet 19 ot Wugfdt ufiad= &1 sl a1 S |

Derive an expression for change in entropy of ideal
gas.

. T fagree = § 2 3HY vided 1 Bl § 2

What is adiabatic demagnetization ? Why cooling is

produced due to adiabatic demagnetization ?

[ 3] P.T. O.
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Or
A ol ¥ HgEddl o1 YW gHiReor ffaa
HITTT |

Derive the Maxwell first equation from internal energy.

. SifEd e fafee aor 39 A &l 99y |

Write the virial equation and explain its importance.
AT
Or
Tead & =1 faao fem & yrEifie g &l
T |
Explain the experimental verification of Maxwell’s
speed wise distribution law.

. WO & Wit Smen shifay qgr wuerdt S o

TIfFhdl W H W9 S = k log, W fig &1 |
&l k et frades 2
Explain the statistical interpretation of Entropy and
prove the relation in entropy S and probability W is S
= k log, W. Where k is Boltzmann constant.

YT

Or

Al I, p-SThIYN qT [T el THEY |
Explain phase space, u-space and [ -space.
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5. SE-3MEHI q91 RHI-Telh AieTeht H 3T 3SRl

wfed T2 sifaq |

Write the difference between Bose-Einstein and

Fermi-Dirac statistics with example.

3Udr
Or

Hqad-aicesty a1 ferama gifegst &1 qa
Afyserd fafea |

Write the basic assumptions of Maxwell-Boltzmann
or classical statistics.

wus ‘|’

Section ‘C’
fETlfend &19 ST F94 & W 300-500 I HiH]
4 g
Answer the following long answer type questions
with word limit 300-500. 5x5=2§

. g Gehal 1 37 UHSIA GU, SEATIAeR! i JoH
g fafem 9o1 39 3R WR— (1) 551 TR a1
(I) 99 ! [ BT hi SRAT HifST |
State the first law of thermodynamics explaining the
meaning of symbols used, hence explain :
(I) Adiabatic expansion and (IT) Latent heat of steam.

[ 5] P.T. O.
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3Tqar
Or

9 T SEATIfAE UAET R R 7 3@ UMW & W
[ hl GHEARY |

What is thermodynamics scale of temperature ?

Explain absolute zero of this scale.

. S[A-9AET Y9E 9 379 1 9Hed © 7 STt

% YR T S[oI-A1HEA 0N o T =S Foa=
i |
What do you understand by the Joule-Thomson effect?

Derive the expression for the Joule-Thomson

coefficient on the basis of thermodynamics.

HAAT
Or

EhA-dicesid W &t saren &ifse qon 34
SR & MR R fag Hife |

Explain Stefan-Boltzmann’s law and prove it on the

basis of thermodynamics.

. TG H fIERu-geME @ TR 3 fagRor o

% foau oo wenfua wifsw)

Establish an expression for the diffusion coefficient
from the diffusion in gases-transport of mass.
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Or

fordt g & sl & foru Bergad-dieesiA & =
faaeu fam ol =g *ifeT |

Derive Maxwell-Boltzmann’s law of speed wise

distribution for the molecules of a gas.

. o1 gufavsH w1 fem fafae qean gifemst g

k1 FHTEA ifeu |

Write the law of equipartition of energy and deduce it

from statistics.

3Udr
Or

Seestid &1 s (fafeq) fem faer qon 38
fas &0

State and prove Boltzmann-Canonical law.

HH-Teleh Aiieaeht & AR 9 faator wed Tenfud
IS |

Establish distribution function on the basis of Fermi-

Dirac statistics.

[ 7] P.T. O.
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3rrar

Or
Four fyue auighy § 1 ac9d § 7 SE-3TEEeH &
faaeor fem & Foo fuoe oy | o famor &

T @i 1 g FA- ST |

What do you mean by black-body spectrum ? Use
Bose-Einstein’s statistics to derive Planck’s formula
for the distribution of energy in the black body
spectrum ?
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