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B.Sc. 5th Semester (Pass) Examination,
November-2023

PHYSICS
Paper—PHY-502

Quantum Mechanics

Time allowed : 3 hours ] [ Maximum marks : 45

Note : Attempt five questions in all, selecting at least
one question from each unit. All questions carry

equal marks.
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1? t/{:) What is Complon effect ? Derive an expression

for change in wavelength of the photon. 6
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The wavelength of photon is 1.4 A. It collides with
an clectron. Its wavelength after collision is

2.0 A Calculate the energy of the scattered

clectron. 3
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What do you understand by wave particle
dualism ? Describe Davisson and Germer's
experiment to illustrate the wave nature of

matter. D

Define phase velocity and group velocity. Obtain
expressinos for both and derive relation between

them. - 4
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) | (d) Explain the physical significance of wave
3

#. ‘a) State Heisenberg’s uncertainty principle and tunction y.

illustrate this by diffraction of a beam of electrons

(c) Is Schrodinger wave equation is vahd for

by a narrow slit. 6 o ' .
relativistic particles ? 2

¢b) What will be the de-Broglie wavelength of an
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(i) Orthogonality of wave function Unit-III -
(iii) Obscrvable and operator ' ~ : gHE—II1
m W feufrr ffEg - - 7. (a) Write down Schridinger wave equation for a free

particle in a one dimensional box. Solve it to get

(i) T &9 & J9E=IHoT

: eigen functions and show that the eigen values are
(”] Fﬁ]‘ discrete. https://www.mdustudy.com 6

Calculate the first three energy levels of an

(iii) deaoig qu ders (b)

. Derive the Schrodinger equation for linear _electron confined in a box 0.5 A wide. 3
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harmonic oscillator and determine the normalised =~ ()
wave functions and energy levels of the
oscillator. Discuss the significance of zero point

energy. 9
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E <V,. Show that there is a finite probability of locating
a particle in the region which is forbidden classically ?

How can we observe the particle. 9
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