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B.Sc. (Part-II) Examination, 2024 @f
(Faculty of Science) |£})1
[Also Common with subsidiary paper of B.Sc. (Hons.) Part-H] a
(Three Year Scheme of 104243 Pattern) g
PHYSICS-I
(Thermodynamics & StatWﬁysics)
Time Allowed: Three Hours ~ Maximum Marks: 33
g 3 He i 3. 33
Notel GFF

(i)  Attempt all questions. Question No. 1 has 9 marks and has 6 parts with answer not
exceeding half page of each question. Question No. 2 to 5 of 6 marks each, have two
parts each, namely compulsory (a) part and (b) part with internal choice.
Tl g 5o &1 5T G 1 3 9§ & 7] 9D IAP 6 977 & IO R IO
@ ogrer ¥ 78 &7 &/ weT wedr 2 3 5 gIF 6 HF F =3l AT & [ (a) AT
Fard & @& (b) 9T § il [@#ed Bl
(ii)  Write your roll number on question paper before start writing answers of questions.

gwat & gav foras @ qd 597 v Vo7 TR 3aey ford |

B (a) Define second law of thermodynamics in terms of Clausius statement. [1%4]
TR B FoF B WU § SHmE & i Fem o1 e Sl
()  What is the meaning of Chemical potential? - [1%]
ST R W 7 e 87 ‘
(¢)  What do you mean by super fluidity? [1%4]
Sfey R ¥ ST T WEEd &7
[1%4]

(d  Define most probable speed.
sfyean g e B gRe R |

(e)  Write the restrictions for the validity of classical mechanics. (1%}
Poramr Tt @ Ao B wREEn B e

(f)  Define ortho and para hydrogen. - (1Al
Ifelf 3 AR BTG BT FHEAE |

= _ 1 | [P1.



1254551

'P

0

(a)

UNIT-1 / $%T$-1

What is partition functlon? Prove that the average energy of a molecule in
a system is - E= KT? < (Inz)

Where the symbols have their usual meaning.

Wi wer 6w wEd 87 Rig R @5 P ¥ aop A s gt
e i ® — E=KT? 5‘11: (Inz)

Wl HWadl @ wrg aef § )

A Camot engine working between 500K and 400K receives 2000 cal. heat
from the source in each cycle. Calculate -

(1) Heat rejected to the sink in each cycle.

(ii) The external work done by the engine in each cycle.

(iii) The efficiency of the engine.

500K T 400K T4 & 77 $R & d1all U BT 3919 A Ts
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Where o and B are volume and pressure cxpansion coefficients respectively.

STEl G4 B HHY: AT U9 T4 UER 0 R |

(a)

(b)

UNIT-II / s&15-11
How the substances are cooled by adiabatic demagnetization? Derive

formula for the fall of temperature of the substance due to adiabatic
demagnetization.

mfﬂ?ﬁmmwﬁﬁﬁmmsﬂwmm?m

mﬁ%%@wﬁi{aﬁ%wmmﬁwa%qumﬁ
Eadl

The enthalpy of a gas before and after Joule-Tomson expansion is 80 and
120 calories respectively. If the enthalpy of the emerging liquid is 60
calories, then what percentage of the gas will be converted into liquid?

fdl e B T SE—<ae weRer § g vd gverd waer 804 120
mtlwﬁ%mﬂ@aﬁwmaﬂ}ﬂﬂﬂmm
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Explain the phenomena of transport in gases. On the basis of kinetic

theory of gases derive an expression for the thermal conductivity
coefficient.

A A AT el WY v Ao | et @ e faaia B
AR R TSI ATTHe [ONE BT Hord ageaey Ao |

% UNIT-I11 / g&1§-111
4. % (a)  Establish barometric equation on the basis of Maxwell-Boltzmann
N
"= Statistics.
Yrda-dAiegai wiRkeTa & SR W argard adieer wenfie A |
(b)  Calculate the temperature so that the relative probability of two states
having energy difference of 4.8 x 102], is e2. <
48 x 10 S[@ ol IR B A WY B andE wiiwar 22| a9 7
T IR | |
= , OR /312qar
Q Explain entropy and thermodynamic probability and establish relation between
| .
g them.
Fﬁmmwﬁmmﬁwaﬁmwsﬁﬁuwﬁaﬁml
UNIT-1V /g&1E-1IV
5. (@  Derive Bose-Einstein distribution law. Hence calculate the partition
function. __
W—Wﬂﬁﬁwﬁmaﬁqﬂﬁm@wﬁmwﬁm
PIfoTY |
()  Classify the following particles according to Fermi-Dirac or Bose-Einstein
533 statistics -
— 0. - particle, *He, Hz - molecule, e*, Li®* ion and Li’* ion.
o~ wﬁ—%wmaﬁw—aﬁﬁﬂqw&maﬁa%awﬁnmﬁmmﬁw
o oy —
o~ *He, Ho—3(7, ¢*, Li®* oI aem Li™ ot
OR / 31epar
Assuming that free electrons in metals form fermi-gas, derive Richardson-
Duschman equation for thermionic emission.
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