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Note: (1) Attempt any three questions in all. All questions carry equal marks (61%).

Y2amarks is for neatness.
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(2) 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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All the parts of one question should be answred at one place in the answer-

(3)

book. One complete question should not be answered at different places in

the answer-book.
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Q1. (a) Deduce Maxwell's four thermodynamical relations. |
Adel & IR SHIAP Tl o g i |

(b) Calculate change in entropy when 1 gm of ice converts into water at 0°C?

2V2
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- | .
Q2. (a) Explain Carnot cycle and establish the relation for efficiency of carnot
~ engine. 4
BIFTT |
(b)  Explain the effect of pressure on melting and boiling points of solids and
liquids with the help of clausius-clapeyron equation, 21,
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Q.3.

/’

Q4.

(a)

(b)

(@)

(b)

nd derivé the following €Xpression .
a

Define the Joule-Thomson effect
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The enthalpies of a gas before and after Joule-Thomson expansion are 90

cal and 120 cal respectively. If the enthalpy of the outgoing liquid is 50 cal,

What fraction of gas is liquified ? https://www.pdusuonline.com 2
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Whatis Maxwell's law of distribution of molecular velocity ? Derive expression
for mean speed (C), root mean square speed (C,_) and most probable

speed (C,_ ) of gas molecules using this rule. 1%4+3
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At 27°C the mean free path of the molecules of a gasis 2.76 x 105 m. If the

diameter of the molecule js 3A°, then determine the pressure of gas. 2
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Q.5.

Q.6.

(a)

(b)

(@)

(b)

Define the principle of equipartition Of energy, Using it obtain an expression

for specific heat of a vibrating diatomic molecyle arig discuss its variation
with temperature. 114+3
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Calculate the Einstein's temperature if the Einstein's frequency is
3x 10" Hz. ' )
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Prove that partition function for mono-atomic ideal gas is

v 3 '
Z= el (2‘.'1:ml<.t)/g ' 3%

The symbols have usual meaning.
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Energy levels of a system are E, = 0, E,
E,=2.76x10"" J. These levels are obtained by 2, 5 and 4 different ways

respectively. At 100 K, calculate probability when the systemisin the

= 1.38x10" J and

(i) macro-state of E,, (ii) macro-state of E,, (iii) ground state. 3

sy frerg & ool WY E, = 0, E; = 1.38x107" (o qe1T
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Q7.

Q8.

. W.
(a) Derive the Fermi-Dirac distributio” Ia

(b)

(@)

(b)

5 5.86%1 02 per m*. Determine the Ferm)

The free electron density in silver |

yins 4m.=9.1 x 10~ kg) o1,
energy. (h =6.624 x 10- j.secand e
aﬁﬁﬁ?ﬁsﬁﬂﬁ?ﬂmsssxwmﬂﬁﬁ'-amﬁmmmﬂ
(h = 6.624 x 104 Se—ypug ao m, = 9.1 10~ fd.7m.)
Derive the Bose-Einstein distribution law. 4
G- fRoT forgw &Y TATAT BT |
Classify the following panicleé according to Fermi-Dirac or Bose-Einstein
statistics-
o-particle, °He, H,-molecule, e’, SLi* ion ' Yax5=2%
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