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The figures in the margin indicate full marks
for the questions

1. fafReErm oAb Sewor IR e - 1x6=6

Choose the correct answer from the
following :

(@) FARGGEE HARET ST (2"

Eigenvalue of Hamiltonian operator is
(i) “ifexfE / kinetic energy
(i) f&fe*f¥ / potential energy
(iij) (i) SF (i) GAG! / Both (i) and (i)
(iv) '{{3 *f& / total energy
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(2) - (38

A 2x P (e) D icic le e mes WSS 9 37 @CET ?
o =ae” S
®) o dx? B s 42 R One Bohr magneton is defined as
4 2eh
()3 SR (20” e
a d2 -2 me
If A=—— and y(x)=ae ¥, then the
o (i) np ="
eigenvalue of y(x) is 2m,
i) 2 (ii) 4 i s 2eh
(i) 1 (iv) 3 B 2,
(iv) pg =2
(c) <O TFE o X R e = B om,

The zero-point energy of a harmonic

oscillator is () - SRR @ Ao TAE

(i) § ho (ii) gf‘m) The spin-orbit interaction has no effect
2 2 on
(iii) %hm (iv) zero (i) f GV e[S / f state
(i) s GVHF @*{® / s state
(d) P @I SR 2-BoIeR AT [T TFPHZ (iii) d CV59 @[S / d state
&=
I Gh59 8
The z-component of spin angular (B e / p state
momentum can take the values
() th 2. oS fiql Pz Teq fog - 2x6=12
i) + g Answer the following questions :
(a) @ysq @, [% B,]=4i
(iii) h o 1
(iv) +2h Show that, [X, P, ]=in.
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(4) (S)
(b) @@ ¢TI i a1 @bt @S conss Rew (N wREESEe e JFee & @ 9o
@S 5if® ¢392 X A0 lﬁﬁfg e eSTReR
weed PR & R
dDeﬁne wave packet. With what velocity What do you mean by gyromagnetic
0€s a wave packet move? ratio? What are the values of orbital and
spin gyromagnetic ratios of an electron?
(C):z]wz; ﬁa;g;wwwww 3. (a) b1 ST BoFY A AW RS o |
Akl TR 5% ? L TS 7 )
TR & R 2 TeTe Brary P O FAA A KA SR
Vllflhat are the b'oundary conditions which I T AT 4T
& ?iu}d be satisfied by a waye function
and its derivative at the p 202 e
e oundary of a W (x) _(ZJ smT
O0<x<L M | 1+3=4
14
(@) 107 m wrRg B e Fm @A Define expectation value of a dynamical
i fAhm BEIEh e T o F41 | [ G variable. Calculate the expectation value
9 = 1-67x10~27 ke | [ of momentum for the wave function
1
2)2 . mx
OCfaqulate the valye of lowest energy v =(}:] SmT
f 3 neu_tff % confined to a nucleus
of size 107*% [ Mass of the St in the region O <x<L.
1-67x10727 kg |
(b) TR FRICH M WF pFI FRIGH R0
S 7 p ¥ d CFR I G2 FRIGH TRANIRT
/ pr jﬁi' ' ;P’ @T;Wﬂ I 2 g-Fmoe T o | LEL st 14
A L A St <947 | What are orbital quantum number and
at is the totg] 4y, tic quantum number? Write down
gular o b t
an eleCt".On? Calculate 1tsnir(:1nem;'um i the value of these quantum numbers for
electron in the d-orbital e e p and d shells.
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4.

(c)

(@

(e)

(a)
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(6)

RGN [ANR ey wwwE R v o
Wioo) B4 1 s, p % d v IR wreq
FI TR g e e | 1+3=4

Write down the wave function for ground

s‘fate (W100) of hydrogen atom. Show
diagrammatically the polar represen-

tation of probability densities for s, pand
d shells.

ST FRIDREOT ARG 5% e 7411 3

Briefly explain the concept of space
quantization.

G @R FER T o whe e
PSSRl FAEE AR 9ER IR @O
MR oo S e 3R/ A o 1+3=4
What are identical particles? How can
Pauli’s exclusion principle be proved

using the concept of symmetric and anti-
symmetric wave functions?

f&s wmem s far o fe LR
TR TR SRR 7 fo
Wﬂmﬁw@ﬂﬁ@wq%ﬁ\%m

Define stationary state.
expression for the general  solution
of tl‘le _time—dependent Schrc")dinger
equation in terms of linear Combinations
of stationary states,

1+6=7
Obtain an
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24§ / Or

SIS o6 B3l TR [ 2 s @
S e ollec A O R G CRECEE R NGRS Y
T FIRGA A | L6217

What are momentum space wave
functions? Show that the momentum
space wave function is Fourier tra.nsform
of the position space wave function.

@Ww@ﬁ@@mmw
e 2o FPTR S | If

Obtain the energy eigenvalues for a
particle confined in a one-dimensional
square well potential.

{1 / Or

o Ve TR e X SRCTFFFAS
mﬂﬁ@ﬁq%ﬁ@WWﬁﬁ?’ﬁmﬂ
gl AR IR FEOT SRS SR

o3P 1 |

Obtain an expression for the energy
nfunction of a simple harmonic
express the ground
the concept of

eige
oscillator and hence €x
state eigenfunction using

Hermite polynomials.
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(8)

(c) =T T IzR IR 3 p3d-Rapr q [y
S AP TS | 5

Show the ordering of various possible

terms for 3p3d-configuration using
Hund’s rule.

5. oo il R R (el @b @ome oy G forar . 4

Write a short note on any one of the
following :

(@) ZA-EF Ao

Paschen-Back effect

(b) RE fEmm zem

Anomalous Zeeman effect

* %k
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