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Note : This paper is of Eighty (80) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

SECTION–A/

(Long Answer Type Questions)/

Note : Section 'A' contains four (04) long answer type
questions of Nineteen (19) marks each. Learners are
required to answer any two (02) questions only.

(2×19=38)
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1. State and prove carnot's theorem.

2. Deduce the Maxwell's four thermodynamical relations.

3. Write notes on :

(a) Phase space.

(b) T-S diagram.

(c) Fundamental postulates of statistical mechanics.

(d) Ensemble.

T-S

4. What is meant by mean free path. Show that if molecular
diameter is ‘�’ and the molecular density is ‘e’ the mean

free path of the molecules is given by 
p 2

1� .
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‘�’
‘e’

p 2

1�

SECTION–B/

(Short Answer Type Questions)/

Note : Section 'B' contains eight (08) short answer type
questions of eight (08) marks each. Learners are required
to answer any four (04) questions only. (4×8=32)

1. cp is greater than cv, why ?

cp, cv

2. A gas occupying 1 litre at 80 cm pressure is expanded
adiabatically to 1190 cc. If the pressure falls to 60 cm in the
process, deduce the value of r.

r

3. Define entropy and describe the principle of increase of
entropy.
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4. Prove the thernodynamics relation

T V

S P
T

V T
� �� � � ��� � � �� � � �� �

T V

S P
T

V T
� �� � � ��� � � �� � � �� �

5. What do you mean by partition function ?

6. State and describe the zeroth law of thermodynamics.

7. Define microstate and macrostate and give difference

between them.

8. Describe Bose-Einstein statistics.
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SECTION–C/

(Objective Type Questions)/

Note : Section 'C' contains ten (10) objective type questions

of one (01) mark each. All the questions of this section

are compulsory. (10×1=10)

1. An adiabatic process occurs at constant

(a) Pressure (b) Temperature

(c) Heat (d) None of these

2. The entropy of system in an irreversible process

(a) Remains constant (b) Increases

(c) Decreases (d) None of these

BSCPH-201/PH-05 [ 5 ] [P.T.O.



6S-33/BSCPH-201/PH-05

3. The temperature of inversion of a gas is

(a)
a
b

2
R

(b)
a
b

8
27R

(c)
a
b2 R

(d)
a
bR

a
b

2
R

a
b

8
27 R

a
b2 R

a
bR

4. The last gas to be liquified was
(a) Hydrogen (b) Helium
(c) Nitrogen (d) Oxygen

5. The mean free path of a gas varies with absolute temperature
(T) as
(a) T–1 (b) T2

(c) T (d) T–2

T–1 T2

T T–2

BSCPH-201/PH-05 [ 6 ]



7S-33/BSCPH-201/PH-05 P.T.O.

6. Superconductivity was discovered by

(a) Maxwell (b) Max planck

(c) Kamerling Onnes (d) Joule Thomson

7. Which relation is correct

(a) F = G + PV (b) P = G + FdV

(c) G = F – PV (d) G = F + PV

F = G + PV P = G + FdV

G = F – PV G = F + PV

8. The ratio of coefficient of viscosities of liquid He II and He
I is

(a) 103 (b) 10–1

(c) 10–2 (d) 10–3

He II He I

103 10–1

10–2 10–3

BSCPH-201/PH-05 [ 7 ] [P.T.O.



8S-33/BSCPH-201/PH-05

9. The first law of thermodynamics is a special case of

(a) Newton's law

(b) Chartels law

(c) Law of conservation of momentum

(d) Law of conservation of energy

10. A carnot cycle contains

(a) Two adiabotic processes only

(b) Two isothermol processes only

(c) Two isothermal and two adiabotic processes

(d) One adiabatic and one isothermal process only
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