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The figures in the margin indicate full marks
for the questions

1. Choose the correct answer from the

following : 1x5=5

(a) The momentum of a photon of energy
E is

(i) Be (ii) E/c

(Hi) E^c (iv) E/c^

(b) The Hamiltonian operator is expressed
as

*2

(i) H = —V2+V(7)
2m

f.2
(ii) H = -—V=+V(r)

2m
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(in) H = -^V^-V(7]
2m

(iv) H = -v(r]
2m '

(c) The zero point energy of a harmonic
oscillator is

(i) -Aco
2

(in) ift(o
2

(ii) -hG)
2

(iv) zero

numbers (m^) for a given I is
21-1

(^) 21 + 1
H 21

fiv) infinite

(i)

2m

(iii) lig ̂ 2^
m

as

(ii) pg = A
2m

N IX B = eft

2m

2x5'
-W Bneflv Hie

oiscuss fh
®^Perpositioji of P^^cipfo of linear

states.24P/256
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(b) How does a Gaussian wave packet
spread with time?

(c) What are the boundary conditions
which should be satisfied by a wave
function and its derivative at the

boundary of a potential?

(d) What do you mean by gyromagnetic
ratio? What are the values of orbital and

spin giTomagnetic ratios of an electron?

(e) What is total angular momentum of an
electron? Calculate its value for an

electron in the d orbital.

3. (a) Calculate the expectation value of p for
the wave function

VM = g)7inM
in the region 0<x<L. 3

(b) Briefly explain the concept of space
quantization. 3

(c) What are identical particles? How can
Pauli's exclusion principle be proved
using the concept of S3mimetric and
anti-s3aTimetric wave functions? 1+3=4

(d) Show the ordering of various possible
terms for the 3p3d configuration using
Hund's rule. 5
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4. (a) Obtain an expression for the general
solution of the time-dependent
Schrodinger equation in terms of linear
cotnbinations of stationary states.

Or

Show that the momentum space wave
function is Fourier transform of the
position space wave function.

(b) Obtain an expression for the energy
eigenftmction of a simple harmonic
osciliator and hence express the grmmd
state eigenfunction using the concept of
Hermite polynomials.

(c) Obtain the Schrodinger equation in

coie? <=oordinates from the
coordinates.''^ equation in Cartesian

differentialequauons from th^ o i. -j.
equation in each of the
coordinates for 1 ^Pl^encal polar

foUowing any OTw of the

(^) Normal Zeeman effect
lb) Paschen-Back effect
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