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BSCPH-301
ELEMENTARY QUANTUM MECHANICS
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Bachelor of Science (BSC-17)
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Time Allowed : 2 Hours Maximum Marks : 40

Note: This paper is of Forty (40) marks divided
into Two (02) sections A and B. Attempt the

question contained in these sections according

to the detailed instructions given therein.
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Section-A/@US- ‘&’
(Long Answer type Questions/ﬁ“af I TEH)

Note: Section-'A' contains Five (05) long Answer
type questions of Ten (10) marks each. Learners
are required to Answer any two (02) Questions
only. (2x10=20)
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1. Explain Photoelectric effect. Give an account of
Einstein's explanation of Photoelectric effect on

the basis of quantum theory.
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2. Write short notes on the following :
(a)  Dual Nature of Light
(b)  Wave Packet
(c) de-Broglie's waves
(d)  Bohr's Complementarity Principle.
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3. What is the physical significance of wave
function? Derive time dependent and time

independent Schrodinger wave equation.
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4. Obtain the Schrodinger wave equation for
hydrogen atom and solve it for radial function to
obtain energy eigen value.
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5.  Show how Lorentz transformations are superior

to Galilean transformation. Also prove that
when v <<c, Lorentz transformation reduces to

Galilean transformation.
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Section-B/@Us-9
(Short answer type questions/ T I T)
Note: Section-B Contains Eight (08) short Answer
type questions of Five (05) marks each. Learners
are required to Answer any four (04) questions
only. (4x5=20)
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1. Discuss the objects of Michelson Morley

experiment. Explain its negative results.
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2. Light of wavelength 4000 A falls on a certain
surface having a work function of 2eV. Calculate

the maximum velocity of the ejected electrons.
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3. The wave function y of a particle is given by

2

X
=N
y exp{ b

}for—oo<x<oo

Find N.

frdl U1 T dUT Hod 9 YR o T
SIS

2

X
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4. Show that momentum operator Eﬁi is
i oOx
Hermitian.
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5. The zero point energy of one dimensional simple

harmonicoscillatoris 2.625x103°Joule. Calculate

the angular frequency of oscillator.
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6. Explain potential barrier and tunnel effect.
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7. Discuss length contraction and time dilation in

relativity. Write their formulae.
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8. State Heisenberg's uncertainty principle for

momentum and position and energy and time.
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