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The question paper is divided into two Sections
A and B. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes. Check
your paper code and paper title before starting the
paper. Calculators are not allowed.
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Section—A 8%x2=16

(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 2 marks.
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1. 1) An energy eigen wavefunction is given by :

. L 0
Vv = sin 3x + cos 3x. If p=—ih— is
ox
momentum operator then what is the energy
»?
eigenvalue of the operator — ?
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(i)

(iii)

(iv)
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A particle of mass m is moving (one
dimension) in a region of constant potential

V,
energy V. The particle has total energy ?0,

where V) is positive number. Find the general
solution of time independent Schrodinger
equation for this problem.
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Write the Bohr Sommerfeld Quantization
Rule.
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If x and p, are coordinate and momentum

operators respectively, then [x,p]=ninpl.

What is expression (value) for [2 p,zc,x] ?
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(v) Expression  g%g|ln)=pln) here a is
annihilation operator and a* is creation
operator. What is the value of  ?

SF gta|n)=Bln) T T a AR T a*
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(vi) An electron state is described by the spin as
given in the basis as :

4D
|
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V21
What is the probability that the electron has
spin up ?
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(vii) If total angular momentum quantum number

.7 : :
J is 5 then write the possible values of
magnetic quantum number m.
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(viii)) What is the condition for the two operators

A and B to be commutative.
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Section-B 4x16=64

(Short Answer Type Questions)

Note .— Answer any four questions. Each answer should
not exceed 200 words. Each question carries

16 marks.
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2. A particle is moving in the one-dimensional

potential box. Obtain the energy eigenvalues.
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. Draw the wavefunctions corresponding to one-

dimensional harmonic oscillator for the states
n=0n=1,n=2,n=3.
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4. Find the probability current density corresponding 8. Evaluate [J2, J .

to wavefunction y = Ae*x,

[J2, 1] < =hifsrql
T ®BeF ¢ = A & T wifaear a T 9|

HIST
5. For Pauli matrices prove that : BESSHE TN & faT d(p) T 9 HiST |
TR=ell & Afeem & fau = fag i .

i1 0
G400, = 0
6. Prove that :

fag =ifse & -

9. Obtain the solution ®(¢) for hydrogen atom.
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[ABC]=A[BC]+[AC]B

7. Prove the Ehernfest theorem :
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