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Elementary Quantum Mechanics and
Spectroscopy
FaieH DT U WSB!
Bachelor of Science (Bsc-12/16)
3rd Year, Examination-2019

Time: 3 Hours Max. Marks: 40

Note:- This paper is of Forty (40) marks divided into
two (02) Section A and B. Attempt the
question contained in these sections according
to the detailed instructions given therein.
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Section-A ([WUs—3)
(Long Answer Type Question) @€ STRII U3A)

Note:- Section - A contains Three (03) 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. Obtain Schrodinger time dependent and time
independent equations.
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2. Obtain the Schrodinger equation for a
spherically symmetric potential in spherical
Coordinate.
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3. Explain why spectral lines always have a
width. If the life time of an excited state is 108
sec, determine the natural line width in

frequency scale.
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Section-B ( —g)

(Short Answer Type Question) (cTg SHNERCES)

Note:-

T-ﬁE,’:—

Section-B contains six (06) short answer type
questions of five (05) marks each. Learners
are required to answer any four (04)
questions only. (5x4=20)
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What is de Broglie hypothesis? How the de

Broglie hypothesis can be experimentally
verified?
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What is Hermitian operator? Show that
momentum operator (—ih (;ix) a Hermitian
operator.
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An electron has de Broglie wave length

4 x 1019 mt. Calculate the energy and velocity
of this electron.
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4. The wave function for a particle in a one
dimensional box is given by

_ 1 |ex-E)
Y(x) = mexp|h | in 0 < x < 2a and on the

other positions Y(x) =0. Calculate the
probability of finding the particle in region
0<x<al2.
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5. Explain the meaning of stationary state. Write
the complete Schrodinger wave function for
the stationary state of a free particle.
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6. What do you mean by fine structure of spectral
line? Also explain spin orbital coupling.
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