ED-2753

B.Sc./B.Sc. B.Ed. (Part-III)
Examination, 2022

(Old Course)
PHYSICS

Paper -1

Relativity, Quantum Mechanics, Atomic,
Molecular and Nuclear Physics

Time : Three Hours] [Maximum Marks : 50
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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What is Compton’s effect? Derive the
relativistic expression for the Compton’s shift

at a scattering angle 0 A\ = L(l —Cos 9)
myc

where the symbols have their usual meanings.
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What is meant by Gallilean transformations ?
Write down the Gallilean transformations for

the frames of reference in relative motion with
a uniform velocity.
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What are matter waves ? Describe Davisson
and Germer’s experiment.
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What is photoelectric effect ? State the
experimental conclusions of the photoelectric
effect. How did Einstein explain it by the
Planck’s quantum theory ?
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Write down the Schrodinger’s wave equation
for a one-dimensional simple harmonic

oscillator and interpret its energy eigen value
and eigen functions.
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Write down the Schrodinger’s wave equation
for the particle incident in a rectangular
potential barrier and solve it. If E <V, then

derive the expression for the transmission
coefficient and discuss it.
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What is Raman effect ? Describe the
experimental arrangement to study it.
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What are Stokes and anti-stokes lines in

Raman scattering ?
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Discuss the pure vibrational spectra in
diatomic molecules. Show that the vibrational
energy states of a diatomic molecule are
quantised and equispaced.
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Describe liquid drop model and use it to
explain nuclear fission.
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Write down the expression for the semi
empirical mass formula explaining the
different terms used in it.
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What is meant by a nuclear reaction ? Define
Q-value of nuclear reactionand derive
expression for it.
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