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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

OAOO L December, 2017
PHYSICS
PHE-06 : THERMODYNAMICS AND
STATISTICAL MECHANICS
Time: 2 hdurs Maximum Marks : 50

Note: All questions are compulsory, but internal choices

are given. You can use calculators or log tables.
Symbols have their usual meanings. The marks for
each question are indicated against it.

1. Answer any Zhree parts : 3x5=15

(a)

(b)
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What is Gibb’s paradox ? How was it
resolved ?

Prove that for a pVT system
dav
— =pdT - kdP
v =P

where B = Isobaric coefficient of volume

expansion, k = Isothermal compressibility.

1 P.T.O.
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(d)

A block of copper weighing 3 kg is heated
from 300 K to 350 K. Calculate the entropy
change of the ‘block. The specific heat
capacity of copper is 389 J kg_1 KL ASSlllye‘ :
that heat is added irreversibly.

Calculate the critical temperature of helium

gas if the critical pressure is 2-26 atm and

critical density is 0-07 g cm™S.

2. Derive the law of distribution of free paths and

obtain survival equation. Plot survival equation. 8+2

(a)

(b)

' OR

Starting from the first law of thermodynamics

show that for an ideal gas,
Cp—Cy=nR. ‘ 5

Show that the efficiency of the Carnot engine

~ is given by
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where T; and Ty are the temperatures of
source and sink respectively. . b

2



8. Calculate V_ for helium atoms at 300 K. At

what temperature will oxygen molecules have
> the same value of V. ?

Take mp, =667 x 102 kg 5

4. Establish Van der Waals’ equation of state for a '
real gas. Plot it on a p-V diagram for different

_ temperatures. 743
OR
~ Define partition function. Obtain the partition

function of an ideal monatomic gas and derive

the expression for pressure. 2+4+4

5. (a) Explain the behaviour of liquid helium at

low temperatures. .6

(b)) Show that electronic contribution to heat

capacity of metals at low temperatures is
given by C; = aT, where a is Sommerfeld’s

constant. 4

re

OR
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The thermodynamic probability for a
Bose-Einstein system is given by
(gi + Ni - 1)'

W=
"N 1(g; - 1!

Derive the expression for the distribution

function and draw it as a function of energy. 9+1 |
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1. Fedi aftT it % I AR | 3x5=15
(%) firew fdumma #1270 FQ gagwn ™ ?

(@) pvTda & fore frg Hifd 6

dv
€Y _pdT -kdP
v =Pd
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(1) 3 kg ¥R T dfel & AT Bl 300 K& 350 K
% T TR ST 8 | AT T it qRadd
Tl dir | dle H fafiee
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A
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Cp - Cy =nR. 5
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g 5
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