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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. (a) Give the statistical interpretation of entropy.

(b) What is �-parameter ? Establish the realtion 
1

RT
� ,

where symbols have their usual meanings.

�
1

RT
�

2. What are fermions ? Give the assumptions of Fermi-Dirac
statistics. Derive Fermi-Dirac distribution law.

3. Explain rectangular potential barrier. Establish the expression
for transmission coefficient for a very large barrier.

4. Calculate the first order energy correction for normal helium
atom without spin consideration.
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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. If A(p) is real and origin is chosen so that <x> is initially

zero, prove the formula t t
p t

x x
m

2 2
2 2

0 0 2
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(A ) (A )� � .
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t t
p t

x x
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2 2
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(A )
(A ) (A )� �

2. What is an operator ? Explain different types of operators
used in quantum mechanics.

3. Throw the light on Pauli spin matrices for electron.
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4. Write short notes :

(a) Vander waal's interaction.

(b) First order stark effect.

5. A particle of mass m with energy E is moving along x-axis
in a box of dimension L. Show that its energy is quantized.

m E L

x-

6. Show that 
x

c
2

exp
2

� �
� �� �� �

 is the eigen function of

operator x
x

2
2

2
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7. Explain Bose-Einstein condensation.
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8. Show that F = –KT log Z, where Z is the partition function

and F is Helmoholtz free energy.

F = –KT log Z Z F

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. The spin of poton is

(a) 0

(b)
1
2

(c)
3
2

(d) 1
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1
2

3
2

2. The size of phase all in quantum statistics is

(a)
h2

2

(b) h6
0

(c) h0

(d) h3
0

h2

2

h6
0

h0

h3
0
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3. The partition function of ideal mono-atomic gas is

(a)
v

z mk
h

3/2
3 (2 T)�

(b)
v

z mk
h
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4. In Fop� = f�, f is called as

(a) Eigen function

(b) Eigen value

(c) Average value

(d) None of these

Fop� = f�, f

5. The quantity �*� represents

(a) Probability density

(b) Wave density

(c) Charge density

(d) Energy density

�*�
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6. The transmission coefficient if 1 ev electron will penetrate a
potential barrier of 4ev when the barrier width is 2Å is

(a) 0.084

(b) 0.84

(c) 8.4

(d) 0.74

1eV eV

2Å

0.084

0.84

8.4

0.74

7. The direct evidence of existence of momentum of a photon
is

(a) Photoelectric effect

(b) Raman effect

(c) Joule effect

(d) Compton effect
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8. Which of the following transitions are electric dipole allowed

(a) 1s � 2s

(b) 3s � 5d

(c) 1s � 2p

(d) None of these.

1s � 2s

3s � 5d

1s � 2p

9. Which is correct

(a) x z[J J ] J� � �

(b) x z[J J ] J� � �

(c) z z
2J J J J J� � � �

(d) z
2 2J J J J� �
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x z[J J ] J� � �

x z[J J ] J� � �

z z
2J J J J J� � � �

z
2 2J J J J� �

10. The number of maximum probable states in case of odd
number of particles is

(a) 1

(b) 2

(c) 3

(d) 4
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