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BSCPH-301

Bachelor of Science (BSC)

Elementary Quantum Mechanics

Examination, June 2025

Time : 2:00 Hrs. 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. Candidates should limit
their answers to the questions on the given answer
sheet. No additional (B) answer sheet will be

issued.
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Section—A
(@us-=h)
Long Answer Type Questions
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Note :— Section ‘A’ contains Five (05) Long-answer type
questions of Nine and Half (9%2) marks each.
Learners are required to answer any two (02)
questions only.
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1. Explain Rayleigh-Jeans law, Planck’s radiation law and
the photoelectric effect. Also, explain the classical theory
of heat capacity of solids, along with Einstein’s theory

of specific heat of solids.
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2. Discuss the Schrodinger time-dependent and time-
independent equations. Also, explain the concept of
wave function, its physical significance and the

probabilistic interpretation in quantum mechanics.
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3. Calculate the expectation value of X, p,, px2 for the

wave function :
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4.  Calculate the discrete energy levels of a particle in one-
dimensional square well potential with :
(i)  Perfectly rigid walls
(i)  Finite potential step
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5. Define proper length and length contraction. On the
basis of Lorentz transformation obtain a relation for length

contraction.
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Section-B
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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.
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1.  Evaluate the commutation relations :
[Px L) [PoLy ] [Pr.Le]
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Show that the sum and product of two linear operators

is also a linear operator.
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Show that for a non-relativistic free particle the phase
velocity is half of the group velocity.
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An electron has a speed of 300 m/s accurate to 0.01%.

With what accuracy can the electron located ?
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Explain if the wave function y(X) = A tan X is an
acceptable quantum mechanical wave function or not ?
qumET foh 1 T ®ed y(X) = A tan X Th @R
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Find the value of angular momentum operator in

Cartesian coordinates.
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7. A given atom shows two excitation potentials at 4.85
and 9.67 volts. Show these on an energy diagram and

calculate the wavelengths of possible emission transitions.
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8.  Determine the expectation value of position for a particle

trapped in a box of length L.
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