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Answer all questions. The figures in the right-hand margin indicate marks.

[ –I / Unit–I]

1.

8

Explain Einstein special theory of relativity and derive expression for Lorentz transformation.

A 0.7C B – 0.7C B A 

2

In a laboratory the velocity of a particle A is 0.7C while the velocity of a particle B is

– 0.7 C. Find the velocity of a particle A with respect to B.

 OR

What do you mean by Compton effect ? Derive an expression for Compton Shift.

1.6 × 10– 27 0.8c

The rest mass of the proton is 1.6 × 10– 27 kg. What will be its mass while in motion with a

velocity 0.8c ?

[ –II / Unit–II]

2.

8

Define Phase velocity and Group velocity and derive their expression. Show that in a non dispersive

medium, the group velocity and phase velocity are equal.

1.25 2

Calculate the De-broglie wave length of an electron accelerated through a potential of 1.25 kilo-

volt.

 OR

8

Write experimental conclusions of photo electric effect. Why could the classical mechanics not

explain them ? How did Einstein explain them by the Planck’s quantum theory ?

By using uncertainty principle show that the electron can not reside inside the nucleus. 2

(P. T. O.)



[ –III / Unit–III]
3.

Show that :
(i) [X,P

Y
] = 0 (ii) [Y, P

y
] = 2h

(iii) [L
X
, L

Y
] = 2h L

2
(iv) [L

X, 
L

2
] = – 2h L

Y

(v) [L2, L
X
] = 0

OR

Solve the Schrodinger equation for a particle incident on rectangular potential barrier. Find out the
expression for reflectivity and transmittance, when the total energy of the particle is greater than the
height of potential barrier.

[ –IV / Unit–IV]
4. D

1
 D

2
 

10
What is meant by multiplicity of energy state ? What do you understand by fine structure of spectral lines
? Explain the fine structure of  D

1
 and D

2
 lines of sodium.

OR

Describe Stern and Gerlach’s experiment for explanation of spin.

Show that the pure rotational energy states of a diatomic molecule are quantized but not
equidistance.

[ –V / Unit–V]
5.

10
Explain the construction and working of Gieger-Muller Counter. How it is made suitable for quench-
ing ? What precautions are taken while using the counter ?

OR

i ii
iii iv

Write notes on any two :
(i) Compound nucleus (ii) Alpha Particle spectrum
(iii) Nuclear fission (iv) Basic properties of nucleus.
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