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B.Sc. Part III
PHYSICS

Paper I
[Relativity, Quantum Mechanics, Atomic Molecular and

Nuclear Physics]

Time : Three Hours ] [ Maximum Marks : 50

Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences. 1 × 10 = 10

1.

What is an inertial frame of reference ?

2.

Name a particle having zero rest mass.

3.

Write the expression for de-Broglie wavelength.

4.

What is black body radiation ?

5.

Write the time independent Schrodinger equation.

6.

What is zero-point energy ?

7. CO 

What is the value of internuclear distance in CO
molecule ?

8.

What is dissociation energy ?

9.

What are leptons ?
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10.

Define isospin.

Section ‘B’

150-200

Answer the following short answer type questions
with word limit 150-200. 3 × 5 = 15

1.

Write the fundamental postulates of special theory of
relativity.

Or

0.6c 
1 

If a rod is moving with velocity 0.6c relative to the
laboratory and an observer situated in the laboratory
mesures its length to be 1 m, then what is the proper
length of that rod.

2.

What is Bohr’s complementary principle ?

Or

600 

An electron is accelerated from rest through a
potential difference of 600 V. Determine its de-
Broglie wavelength.

3.

What is meant by the expectation value of a dynamic
variable ?

Or

What are normalized wave function ?

4.

Write the transition rules for a pure rotational
spectrum.

Or

Explain the doublet fine structure.
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5.

Explain mass-defect and binding energy for nucleus.

Or

What are magic numbers ?

Section ‘C’

300-350

Answer the following long answer type questions

with word limit 300-350. 5 × 5 = 25

1.

Derive Lorentz transformation equations.

Or

E2 = p2c2 + m0
2c4

Prove that relation between relativistic energy and
momentum is E2 = p2c2 + m0

2c4.

2.

What are matter waves ? Describe Davisson-Germer’s
experiment. How the wave nature of particle is proved
by this experiment ?

Or

Write Heisenberg’s uncertainty principle. Explain this
on the basis of experiment on diffraction at a single
slit.

3.

What is meant by stationary state ? Determine the
eigen function of Schrodinger wave equation
corresponding to stationary state.

Or
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Write the Schrodinger equation for a particle in a box
and show that the energy eigen values of the particle
are discrete.

4.

How the rational spectrum of a diatomic molecule
is helpful in the measurement of inter-nuclear
distance ? Explain.

Or

What is Raman effect ? What are Stoke’s and anti
Stoke’s lines ? Describe the experimental arrangement
for the study of Raman effect.

5.

What are nuclear detectors ? Describe, with principle,
the construction and working of Wilson’s cloud
chamber.

Or

(a) Q = I3 +
Y/2 Y = B + S 

(b)

(a) Establish the Gellman-Nishijima formula for the
fundamental particles Q = I3 + Y/2 where Y =
B + S.

(b) What are Higg’s bosons ? What was it
discovered ?

d 
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