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B.Sc. (Part — 11) Examination, 2022
(Three Year Scheme)
(10+2+3)
(Faculty of Science)

PHYSICS

Paper-1
THERMODYNAMICS AND STATISTICAL PHYSICS

Time : 3 Hours
Maximum Marks : 33

Note: (1) No supplementary answer-book will be given to any candidate. Hence
the candidates should write the answer precisely in the main answer
book only.
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(2)  All the parts of one question should be answered at one place in the
answer-book. One complete question should not be answered at
different places in the answer-book.
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(3) This Paper is divided into 5§ questions, candidates are required to
attempt five questions. First question will be Compulsory of nine marks
comprising of six parts of short answer type with answer not exceeding
half a page. In remaining part of papers two questions will be set trom
each unit with internal choice. Each question will carry six marks.
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. Answerthe following questions -
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(a)

(b)
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(a)

(G

What do vou mean by physical significance of entropy 7

w3t ) dfrs arden aowT |

What do you mean by micro states and macro states ”

Y @ yaen A A I wn s k|

Determine the temperature of inversion of Helium gas. [a = 0.0034 N-m’/mai*,
b=0023" x 107 m¥mol, R = 8.31 J/mol-K|

diferaw Au &1 sgeaw arg 7@ Hifag |

{a = 0.0034 N-m*mol*, b = 0.0237 » 10~ m*/mol, R = 8.31 J/mob-K]
Determine the specific heats C, C, and thermodynamic constant 7 for diatomic
gas
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Define the importance and unit of f(beta) parameter.
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Discuss ortho and para hydrogen in brief.
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UNIT-1/3Re -1
What do you mean by partition function ? Express mean energy and entropy in
terms of partition function.
o sor fF) Fa E ¢ wre 9t 9w T @i AR BeH & €9 8 =S
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Derive Claussius Claperyon equation
h___ L
cT T(V,-V))
where symbols have standard meanings.
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(a)

(b)

i (a)
(b)
(b)
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Describe Camet cvcle and dedace the expreston for the efficiency of ¢ gmnt +
engine Show that the efficiency depende only on the temperature of wnrce and

sink and not on the working substance
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Calculate the increase in pressure when water freezes at - | °C

[Density of ice = 0.91 gm/cm” and latent heat of ice = 336 J/gm|
I8 T 3Z € orn g 3w o - | o¢ W k& gfafia e
[wh & 7T = 0.91 o/ At e wk Y @ FO - 336 T 0

UNIT-H /¥R -1

Explain the method of production of low temperature using adiabatic

demagnetisation. Draw the necessary diagram also.
2T T 6w frgra ffty 6 e HIR | s e ot FTR |

Describe the difference between the behaviour of He-l and He-Il and explan

superfluidity.
Hiferam | e R 11 ¥ ST H S TR HA T T N Y FAG |

OR/Sv

What is mean free path ? Obtain expression for it. How does it depend on
density, temperature and pressure of a gas ?
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Density of a gas at STP is 1.2504 kg/m’. Calculate RMS, average and most
probable speed of gas molecule.
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(b}

(a)

(b)

5. (a)

(b)

(a)

(b)

2061 (I)

UNIT - 111/ 32—~

Prove that the partition function for monoatomic 1deal gas is

\ .
7= H—\.n mkT) ?

frg i f o v arredt e & Rere afn v o A
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A system has three ditferent energy states E, = 0, E, =138 < 1007 ] and
E; = 2.76 x 107! J. These three states can occur in 2, 5 and 4 different ways

respectively. Find the probability that at temperature 100 K the system may be in
energy state E; and ground state.

et orera & fiw fafdemr S s E, = 0, E,=138x 10 JAAAE, = 2.76 «
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OR/3YqT
Establish barometric equation on the basis of Maxwell Boltzman Staristics,
AT AegawTH HiReTh! % YR | TG THIEw wifd i |

The relative probability of two states havi ing energy difference of 4.8 x 107=! J is
e”. Calculate the temperature,

4.8 x 102! 7 Ft 3= %6 Q) Tt bt wrfie sifvaba o2 % | B o e |

UNIT -1V /3fe - 1v
Derive the Bose-Einstein distribution law.
- TSR ferercon Foram ) s it |
Write the postulates of quantum statistics.
HeH Wifeah & arfwrdia fafad |

OR/A%aT

Differentiate between Fermi-Dirac and Bose-Einstein statistics.
w1 - s o W - i wifteeh ¥ e R |
Derive vibrational partition function for a diatomic molecule,
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