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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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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. Discuss the basic results that led to the formation of the
wave concept of matter. What are de-Broglie waves? Derive
an expression for its wavelength.
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2. Write uncertainty relation of position and momentum along
all the three coordinates. Derive the position-momentum
uncertainty relation along x-component.
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3. Obtain the time dependent Schrödinger wave equation for
bound and free particles.
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4. Find the values of angular momentum operator in :

(a) Spherical polar coordinates.

(b) Cartesian coordinates.
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5. Explain the problem of the leakage of a particle through a
rectangular potential barrier of finite width and explain the
quantum theory of �-particle decay.
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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. Discuss how Einstein postulates explain the observations of
photo-electric effect.
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2. Write down Bohr's postulates of atomic model. Also explain
the shortcomings of Bohr's atomic model.
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3. What do you understand by wave packets? How does it
represent a particle?
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4. Normalize the one-dimensional wave function given by,
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5. What is time dilation? On the basis of Lorentz transformation
obtain a relation for time dilation.
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6. Find the value of the given commutators :

(a) ˆˆ, xx L� �
� �

(b) ˆˆ, yy L� �
� �

(c) ˆˆ, zz L� �
� �
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7. Calculate the discrete energy levels of a particle in one-
dimensional square well potential of finite depth.
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8. Solve the radial part of the Schrödinger equation for
hydrogen atom and obtain the energy eigen values.
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