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Elementary Quantum Mechanics
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3rd Year Examination, 2023 (June)

Time : 2 Hours] [Max. Marks : 35

Note : This paper is of Thirty Five (35) 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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(Long Answer Type Questions)/�	
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Note : Section 'A' contains Five (05) long answer type
questions of Nine and Half (9½) marks each. Learners
are required to answer any Two (02) questions only.

(2×9½=19)
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1. Distinguish between group velocity and phase velocity.
Show that for a non-relativistic free particle the phase
velocity is half of the group velocity.
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2. Explain the time-energy uncertainty relation. Why we cannot
take measurement of physical property of a system without
physically disturbing it?
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3. Calculate the expectation value of X and px for the wave
function,
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4. Derive an expression of wave function for one dimensional
finite potential well and deduce the eigen value equations.
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5. Calculate the transmission coefficient of electrons of energy
through one-dimensional rectangular barrier. Discuss the
phenomenon associated with this problem.
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SECTION–B/���������

(Short Answer Type Questions)/�����
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Note : Section 'B' contains Eight (08) short answer type
questions of Four (04) marks each. Learners are required
to answer any Four (04) questions only. (4×4=16)
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1. Explain the terms work function, threshold frequancy and
stopping potential.
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2. What do you understand by wave-particle duality? Explain
matter waves.
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3. What is the physical significance of uncertainty principle?
Using uncertainty relation show that electron cannot exist
in a nucleus.
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4. Explain if the wavefunction �(x) = ex, is an acceptable
quantum mechanical wavefunction or not?
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5. Evaluate the commutation relation
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6. Explain the Schrödinger wave equations for free particles
in ID and 3D box.
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7. Solve the radial part of the Schrödinger equation for
hydrogen atom and obtain the energy eigen values.
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8. Define proper length and length contraction. On the basis
of Lorentz transformation obtain a relation for length
contraction.
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