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PHY (N)-301

Elements of Quantum Mechanics

Examination February, 2026

Time : 2:00 Hrs. Max. Marks : 70

Note :— This paper is of Seventy (70) 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
(S I uve) (2x19=38)

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)
questions only.
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1. Define the term Black Body Radiation. Show that
Planck’s law reduces to Wien’s law for shorter
wavelengths and Rayleigh-Jean’s law for longer

wavelength.
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2. Write down Bohr’s postulates of atomic model. What
are the shortcomings of Bohr’s atomic model ? State
corrections proposed by Sommerfeld in Bohr atomic

model.
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3.  What is the physical significance of wave function ?
Derive time dependent and time independent

Schrédinger wave equation.
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4.  Write the Schrodinger 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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5. (a)

(b)

Note —

What is linear harmonic oscillator ? Explain it.
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Determine the energy levels of a linear harmonic
oscillator on the basis of the Schrdodinger’s

equation.

NS THIHTO & AR T IWT Bk Slclsh &
el TR fuifa s

Section—B
(Tvs-w)
Short Answer Type Questions
(T I T9) (4%8=32)

Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are
required to answer any four (04) questions only.
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1. State and Explain Compton Effect.
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What are de-Broglie waves ? Derive an expression for

its wavelength.
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State and prove the Ehrenfest theorem. Also explain its

physical significance.
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Normalize the one-dimensional wave function given by :
y(x)=A sin(n—xj, 0<x<a
A
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y(x)=A sin[%xj, 0<x<a

Evaluate the commutation relation :
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6. Explain potential barrier and tunnel effect.
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7. What is time dilation ? On the basis of Lorentz
transformation obtain a relation for time dilation.
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8. Write short notes on the following :
(i)  Dual Nature of Light

(i) Bohr’s complementarity principle
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