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Note .— The question paper is divided into two Sections
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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 4%x4=16

(Very Short Answer Type Questions)

Note .— Answer any four 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 4 marks.
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1. (1) An electron state is described by the spin as
given in the basis as :

e
Ja2
Y =
N
|42 |
What is the probability that the electron has
spin up ?
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R & T H Th goEed i o s 7 (vi) In total angular momentum representation :
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(i) What is Tunnelling effect in quantum (vii) Write the ground state term symbol for the

mechanics ? following configuration (5s)!(4d)%, if given

P that J = 1/2.
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(ii1) What do you mean by Fermi Golden Rule ? (59! (4d)* = fer e e
fafee afg 7 = 1/21
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(iv) What do you mean by Stark-Effect ? (viii) Write the continuity equation for probability

current density.
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(v) Write the solution of @ equation for hydrogen

atom for magnetic quantum number of value Section-B 4x16=64
of 2. (Short Answer Type Questions)

TS AN & fAU g FEven e 2 Note .— Answer any four questions. Each answer should not
% fau & g 1 g fefey | exceed 200 words. Each question carries 16 marks.
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. For Pauli matrices prove that :

[ Gy] = 2ic,
et & B & fag = W fag wifT

[o,, Gy] = 2ic,
. Evaluate (n | (a + a*)* | n).
(nl(a+ a")t| ny s I FGCI
. Briefly explain the WKB approximation.
WKB Hfhedr & 689 § FHemsT |

. If the set of eigenkets {|a’)} forms a complete

orthonormal set, then show that :
>la)a'|=1
a!
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6. Consider a particle whose normalized wave

function is :

Y(x)=2axJae ™ for x>0
=0 for x<0

(@) For what value of x does P(x) = | ¥(x)?
peak ?

(b) Calculate < x > and < x% >.
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Y(x)=20xJoe™™ for x>0
=0 for x<0

(31) x 7 fopd 7F % foIw P(x) = |W(x) |2 forer 2mm 2
() < x>qA < x> > & TUA KT |
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7. (a)

(b)

Prove that, under a unitary transformation,
Hermitian operator remains its Hermitian
character.
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Prove that the fundamental commutation
relation :

ih

[x, 0, ]= o

remains unchanged under unitary

transformation.
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8. 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

momentum is p=0.
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9. A particle is constrained in a potential

and

Vx) =0 for0<x<a

V(x) = ©»  otherwise

In the x-representation, the wave function of the

particle is given by :

Y(x)= \/7 szﬂ

Find the momentum function ®(p).
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P(x) = \f sin Zﬂ
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