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Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes.
Calculators are not allowed.
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Section—-A 8x2=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. (i) Write the Solution of ¢ equation for hydrogen

atom for magnetic quantum number of value

of 3.
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(i) The set of eigenfunctions v, forms a
complete set of normalized and Orthogonal
(Orthonormal) functions. Find the value of

following function :
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(ii1) For stationary state :
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2
What does the squared modulus |an\ of the

expansion coefficients represent ?
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(iv) For spin half system :

Sz|_>:b|_>

S, |+)=4c|+)

Symbols have usual meaning. What is the

value of (b + ¢) ?
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(v) The eigenvalue of a unitary operator is (vii) Heisenberg equation of motion :

1. .b A AH) _21[ A1)
‘—H— . What is the value of 5 ? th ik [A ’ZXJ
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What does X represent ?
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(vi) If :
Tl X o YR I § 2
xp, —pxX = la
(viii) In total angular momentum representation :
Xpy, = Py¥ = b

J, | j,m)=0b|jm
What is the value of (@ + b) ?  |im) jrm)

What is the value of 5 ?
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Section-B 4x8=32 3. Using Schrodinger wave equation obtain the

(Short Answer Type Questions) equation of continuity :

Note .— Answer any four questions. Each answer should not dp >
—+div] =0

exceed 200 words. Each question carries 8 marks. or

%
TUe—a where p is the probability density and J is the

probability current density.
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4. Briefly explain the WKB approximation.
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. Prove that the fundamental commutation relation :

ih
[x’ px = %

remains unchanged under unitary transformation.
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. Prove that if A is Hermitian operator, then ¢ is

unitary operator.
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. Plot the wave functions v, y,, v,, y; for the one

dimensional harmonic oscillator.
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. Using Heisenberg form of equation of motion,

show that in the case of a stationary state with a

discrete spectrum the mean value of the

A

momentum is p=0.
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9. A particle is constrained in a potential »(x) = 0 for Section—C 2x16=32
0 < x < a and v(x) = o otherwise. In the x- )
(Long Answer Type Questions)

representation, the wave function of the particle is
Note .— Answer any two questions. You have to delimit

given by :
your each answer maximum up to 500 words.
\/3 . 2mx
W) = 47 sin—
a a Each question carries 16 marks.
Find the momentum function ¢(p). 8+8
gus—H
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5 10. Solve the Schrodinger wave equation for the case
\U(x) = \/:Sinﬂ
? ¢ of hydrogen atom and discuss the 6 and ¢
q AT A G(p) B A FIAC 8+8

solutions.
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11. Explain the time independent perturbation theory

and obtain the first order correction term in energy.
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12.(a) For Pauli matrices prove that :

[o,, Gy] = 2i o,

Tsell & Afeed & fou = fag wifse .

[o,, Gy] = 2i o,
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(b) Using the matrices A and B, for the trace

show that :
8+8

TAAB) = TABA)

8-2i 4i 0
A= 1 0 1-:
-8 i 67

—i 2 1-4
B=|16 1+i 3i
1 5+7i 0

Afed A den B &1 wifow 29 & fou fag

HIfT :
TAAB) = THBA)
8-2i 4i 0
A= 1 0 1-:
-8 i 6/
—1 2 1—1¢
B=|6 1+{ 3i
1 5+7/ O
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13. Describe the Stern Gerlach experiment. Also discuss

the important results of this experiment.
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