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B. Sc. (Part I111) EXAMINATION, 2021
PHYSICS
Paper First

(Relativity, Quantum Mechanism, Atomic, Molecular and

Nuclear Physics)
Time : Three Hours ] [ Maximum Marks : 50
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Attempt all the five questions. One question from each

Unit is compulsory. All questions carry equal marks.
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Explain the meaning of length contraction at
relativistic speeds and derive the necessary formula for

this.
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Obtain the theorem of addition of relativistic velocities.
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How does mass vary with velocity ? Prove that :
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where symbols have their usual meanings.
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Deduce Einstein’s mass-energy relation E = mc?.
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What is matter wave ? Describe Davisson-Germer
experiment with necessary calculations to establish existence

of matter waves.
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Describe the gamma ray microscope experiment to

explain Heisenberg’s uncertainty principle.
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On the basis of Heisenberg’s uncertainty principle,

prove that electron cannot reside inside the nucleus.
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Establish time independent Schrédinger equation and give

the physical interpretation of wave function.
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A particle moving along X-axis is incident on a potential
step given by V =0for x <0,V =, for x > 0.

Write the Schrédinger equation for the particles and solve it.
Also obtain reflection and transmission coefficient if energy

of the particle isE > V.
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What is Screen Constant ? Explain it with reference to alkali
metals.

3Ferat

(Or)
fdad aoig o g 9 arel fafded St wRi @ FrefaRed
fdgell & MR W U HIT :
() fgTgaem &
(i) FEEIHRT
(i) o fram

Describe the molecular spectra and its discrete energy levels

on the basis of the following points :
(i)  Electromagnetic field
(if) Quantization

(iii) Transition rules
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Describe the principle, construction and working of a Wilson
cloud chamber with the help of labelled diagram. How is it

used for detection of ¢ and B -particles ?
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Describe the fundamental nature of nuclear force on

the basis of p-p and n-p scattering.
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Give an account of the interaction that takes place

between energetic charged and uncharged particles with

matter. What are the applications of this interaction ?
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