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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
(Very Short Answer Type Questions)

Answer any four questions. As per the nature of
the question delimit your answer in one word, one

4%x4=16
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(ii)

sentence or maximum up to 30 words. Each
question carries 4 marks.
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Pauli matrix is given by o, = [1 0] . Obtain

the final matrix form of o, , G,

et A ax:[‘l) ;j S S
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An energy eigen wavefunction is given by
: L 0
vy = sin7x + cos7x. If p=-ih— is
ox
momentum operator, then what is the energy
2

eigen value of the operator % ?
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(iii) The set of eigenfunctions w, forms a
complete set of normalized and orthogonal
functions, then I \ym\uz dq =7 . What does Z
represent ?
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(iv) The unperturbed wave function for infinite

square well for »n = 2 state is

0 2 . 27
Wz(x): ;sm —X | . Suppose we perturb

a

the system by simply raising the floor of the
well a constant amount V. The first order
correction to n = 2 state is given by

E% = Ig \|/(2) (x)VO\ug (x)dx . Calculate the

value of Elz .
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(v) If matrix elements of S, and Sy are
S :[0 lj g _ [0 _ij
*={1 o) 7 o , then find the
commutator [S,, Sy].
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(vi) For linear and angular momentum operators,
write the value of :

[P% L]+ (P4 L)+ [ L,]
L 9 IO T HHRS! & fau = &1 9
fafew
[#% L]+ [p% L)+ (1% L,]
(vii)) An electron state is described by the spin as
given in the basis as :

i
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What is the probability that the electron has
spin up ?
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(viii)) 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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Section-B 4%x16=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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. Write the conditions for well behaved
wavefunction.
T gATeIia aiThe & fom o fafem )
. Prove that the fundamental communication
. ih .
relation [x, px]Z% remains unchanged under
unitary transformation.
ih
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Ielt Fraer § srafafdd war B
. Prove that uncertainty product for linear harmonic
oscillator is :
AxAp = [n + lj LA
2/ 2%
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. Use the WXK.B. method to calculate the

transmission coefficient for the potential barrier :

Vo—ax ; x>0

V(x):{o . x<0
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Vo—ax ; x>0
V(x):{o . x<0

1
. A linear harmonic oscillator is perturbed by Eotxz )

Determine the correction in energy value up to first
order using perturbation theory for state » = 3.
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. Consider the following two kets :

(=3 (2
‘“’*L“"J and |¢>:L J
4 2-3i

Evaluate the scalar product (y|¢). Also examine

why the products |y)|¢) and |¢)|y) do not make
sense.
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. Obtain the solution ®(¢) for hydrogen atom.

TIESH WA & foT O(¢) ' W HifT

. Obtain the equation of continuity for probability

in quantum mechanics.
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