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Relativity, Quantum Mechanism, Atomic,
Molecular and Nuclear Physics
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Note: Attempt all the five questions. One question
from each unit is compulsory. All questions
carry equal marks.

1/ Unit - 1

1. 
 

P.T.O.

[2]
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Describe Michelson-Moreley's experiment in detail
and discuss the negative results of it.

/OR
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o
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What is Compton's effect? Derive the expression for
the Compton's shift at a scattering angle 

(1 cos )
o

h
m c when the symbols have their usual

meaning.
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2. (a) 
 

Explain wave velocity and group velocity and estab-
lish the relation between them.

(b)  1.635  0
A





[3]
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10

51.89 10d A
d

 

Calculate the wave velocity and group velocity of light

waves of wavelength 5893 0A  passing through car-

bon - disulphide ( 1.635 ) (Given
10

51.89 10d A
d

 )

/OR

(a) 


Describe the gamma ray microscope experiment to
explain the Hoisenberg's uncertainity principle 7

(b)  910 

 319.1 10em 
346.6 10h  

An electron is inside a box of length  910 . Calculate

the minimum uncertainity in its velociy ( 319.1 10em

kg, 346.6 10h Js)
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3.  X 


 0E V  

Write down the Schrodinger's wave equation for a
particle incident in X direction on a rectangular poten-
tial step, If 0E V   , obtain expression for the transmit-
tance.

 / OR



 

Write down the Schrodinger's equation for a simple
harmonic oscillator and solve it, show that the energy
levels are discrete and equispaced.

4 / Unit - 4

4. 

 



[5]
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What is Raman effect? What are the charactertics of
Raman lines ? Explain  Raman effect qualitatively by
the quantum theory of light.

 / OR



 

Discuss the pure vibrational spectra in diatomic mol-
ecules. Show that the vibrational energy state of a di-
atomic molecule are quantised and equispaced.

5 / Unit - 5

5. 
 

Explain the construction and working of Gieger-Muller
Counter. How is it made suitable for quenching?

 / OR

 

i 

ii 

P.T.O.
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iii  

Write short notes on the following-

i Proton-Proton cycle

ii Shell Model

iii Q-value of a nuclear reaction.


