561

Total Pages : 6 Roll No. ~—————mmmmmm
BSCPH-301

Elementary Quantum Mechanics
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Time: 2 Hours Max. Marks: 40

Note : This paper is of Forty (40) marks divided into two (02)
Sections A and B. Attempt the questions contained in
these sections according to the detailed instructions
given therein.
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Section — A /@vs—&
(Long Answer — type questions) /(€€ IRl aTel 7e)

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.
[2x 10 =20]
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Show that Planck's radiation law reduces to Wien's
law for shorter wavelengths and Rayleigh-Jean's law
for longer wavelength.
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Explain how one can solve the problem of the
hydrogen atom quantum mechanically. Solve the
radial part of the Schrondinger equation for hydrogen

atom and obtain the energy Eigen values.
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Calculate the value of the operator for square of total
angular momentum in spherical polar coordinate.
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A particle is in a cube box with infinitely hard walls,
whose edges are L long. The wave functions of the

particle are given by-
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Where ny, ny, n, are the quantum numbers of values

Find the value of the normalization constant A.
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State and explain the special theory of relativity. What
is time dilation? On the basis of Lorentz
transformation obtain a relation for time dilation.

Explain why moving clock appears to go slow.
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Note:

Q.1.

Q.2.
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Section — B / @ls— @

(Short-answer-type questions) / o7 STRI Tl U

questions of Five (05) marks each. Learners are

required to answer any Four (04) questions only.
[4x5=20]
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expression for the de-Broglie wavelength for a particle

in terms of its kinetic energy.
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that phase velocity of associated waves is always

greater than the velocity of light in vaccum.
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Section 'B' contains Eight (08) short-answer-type

State de-Broglie theory of matter waves. Derive an

What are group, phase and particle velocities? Show
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Deduce Einstein's velocity addition formula and show
that speed of light remains same.
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Write the Schrondinger wave equations for free
particles in 1D and 3D box. What are the difference
between unsymmetrical and symmetrical one
dimensional potential well in view of Eigen function
and Eigen values?
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Derive an expression for one dimensional finite
potential well and deduce the Eigen value equations.
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Obtain the time dependent Schrodinger wave equation
for a bound and free particles.
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What are Bohr's postulates and shortcomings of
Bohr's atomic model? Also explain excitation and
ionization potentials?
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Find the values of angular momentum operator in-
1. Spherical polar coordinates

2. Cartesian coordinates
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