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Note : This paper is of eighty (80) marks containing three

(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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Note : Section ‘A’ contains four (04) long answer type

e

questions of nineteen (19) marks each. Learners are
required to answer two (02) questions only.
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Explain the concept of probability. Give probability
theorems and calculate the probabilities :
(1) intossing of one coin
(if) in tossing of two coins
(iii) in tossing of three coins
(iv) intossing n coins
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What is the Bose-Einstein statistics ? Deduce the

distribution law for Bose-Einstein statistics. On which
particles is it applicable ?
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Why was Quantum theory necessary ? Explain the
origin of quantum theory.
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Obtain Schrédinger wave equation for a free particle in
one-dimensional box.
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Section-B / Yrs—Yg
(Short Answer Type Questions) / (eTg] ITRIT U%)

Note : Section ‘B’ contains eight (08) short answer type
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questions of eight (08) marks each. Learners are
required to answer four (04) questions only.
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Explain WKB approximation method.
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Derive Dirac’s relativistic equation.
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Explain the following :
(@ General potential
(b) Periodic potential
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Give the difference in Schrodinger representation,
Heisenberg representation and Interaction

representation.
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2
5. Given : TR V(r), calculate
2p

|2 Symbols have their usual

z (Em - En)|xnm
m
meaning.
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6. Show that the momentum operator " 2 is Hermitian.
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7. Give the importance of zero point energy.
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8. What is Gibbs Paradox ? Explain.
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(Objective Type Questions) / (A&ITS Te)
Note : Section ‘C’ contains ten (10) objective type

questions of one (01) mark each. All the questions
of this Section are compulsory.
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1. The quantities B, k and T are related as :
(@ B=«T
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The partition function for
distribution is given by :
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(d) z=efc

PHY-502

Boltzmann-canonical
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In the quantum statistics, the smallest particle of the
system is :

(@ molecule

(b) atom

(c) electron

(d) None of these
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The wave function must be :

(@) single valued

(b) continuous

(c) finite

(d) All of the above
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Probability density is :

@ o= vl
(b) »=

© »
d »

Il
Q‘N|-E <
€

(B-15)



[7]

—~
2
o

I

—
&)
©

Il

@ =4y

PHY-502

The potential energy of a particle in one-dimensional

box is :

(@ o

(b) Zero
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(d) None of these
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The potential energy of an oscillator is :
(@ kx?

(b) kx
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(d) None of these
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Which is total energy operator ?
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Transition probability is :
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The probability of an event cannot be :
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(b) 1
(c) negative
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