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1. fFfReERT o[ e Seah IR Sfetea : 1x6=6

Choose the correct answer from the
following :

(a) AT FATIHIT ST 0202

Eigenvalue of Hamiltonian operator is
(i) & / kinetic energy
(i) BfSf& / potential energy
(i) () =F (ii) 7O / Both (i) and (i)
(iv) 35 =f% / total energy
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(2) > (3)

A @ e @R ?
(b) I ‘A=—d~2— I \y(x)=ae'2" [, @ (€) o 3 el
dx One Bohr magneton is defined as
v (x) 3 SR G207 \ 0 e
: \ YIRp ===
~ 2 \
If A=§2— and y(x) =ae ?*, then the e
5 h
eigenvalue of y(x) is LA =2me
M) 2 @ 4 2eh
— ; {HI} Hp =
——iial (iv) 3 2m,
) L et
(c) &b TR e 0 Ry R = () Ke Som
The zero-point energy of a harmo_nic_
oscillator is . ! () PoA-SRE SRFrE @A q5| AT
(i) Er‘zm (ii) ghm The spin-orbit interaction has no effect
2 2 an
(i) %hm o) Zero (i) fGWR @RS / f state

(i) s (DB €[S / s state

(d) P Qe STRR 2-BoMeR 79 /1 APHR (it}) d G%5T e[S / d state

(613

The z-component of spin angular ' (iv) p GO63 SRS / p state

momentum can take the values

) th 2. wore fi e Tee faw 2x6=12
(i) :tg / | Answer the following questions :

(ii)) +h (@) (ST @, (%, P =i

(iv) +2h Show that, [% P,]=ih
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(b) @S (63 3@ 731 | GBI @© ¢ofcFb =

()

(d)

(e)
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Qoo A FE?

Define wave packet. With what velocity
does a wave packet move?

a5l e@ NWe 939 w9 Fo WE OF
SR o[ I AR Tz 2

WE— are the boundary conditions which
sl-—--1 be satisfied by a wave function
and its derivative at the boundary of a
potential?

107 m JPRY @b ASREaRe uRm @@
901 8GR ST = = st 041 1 [ G
9 = 1:67x107%7 kg ]

Calculate the value of lowest energy
of a neutron confined to a nucleus

of size 1071 m. [ Mass of the neutron =
1-67x1072%7 kg |

<51 TG P (T 30301 R 2 d-Fweims

Rt crotisicieniciote o d

What is the total angular momentum of
an electron? Calculate its value for an
electron in the d-orbital.

( Continued )
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3. (a)

(b)
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(5)

WA e et & @2 @bl
I ARE W R wiREEene
FeIred TR 62

What do you mean by gyromagnetic

ratio? What are the values of orbital and
spin gyromagnetic ratios of an electron?

qo1 SIfSMe vaq GHCACENE WS e a1
T%ﬁww\ﬂwm@ﬁa*mm
GICOCTHT T S T4 :

0<x<L 9@ | 1+3=4

Define expectation value of a dynamical
variable. Calculate the expectation value
of momentum for the wave function

W (x) = (—] sin X
L

in the region O <x < L.

TR FRITH R SF FIFA @RIGH T2
©7 p 9F d O[T G2 @RI AR

@ o= 1 1+1+1+1=4

What are orbital quantum number and
magnetic quantum number? Write down
the value of these quantum numbers for
p and d shells.
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4.
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(6)

(c) TARG'TEA “AF e SER I SR T
(W100) 111 s, p &% d o 2RIRRD Tee.
FI TR g sEEe Y& | 1+3=4

Write down the wave function for ground
state (y;q9) of hydrogen atom. Show
diagrammatically the polar represen-
tation of probability densities for s, p and
d shells.

(d) SRER (P=——=CEo[ RGO M FT1 3

Briefly expiain the concept of space
quantization.

fe) G Q@R[ IRER & BF2 wWhe == -
SRS SR F YR AR IR GFET
AR FFoTT NS 21 $R[7 =i 2 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?

(@ B3 wgR ke ey S SR o'ReR
NP YR T IE R
QR? AR Fo© GO TN BRea 1 1+6=7

Define * stationary state. Obtain an
expression for the general solution
of the time-dependent Schrédinger
equation in terms of linear combinations
of stationary states.
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(b)

(7)

< / Or

BIRe (o6 0339 FoWca o 2 e @
S5 (6 RS T (R HLEA COAb ORA
Foied TR AR | 1+6=7

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

GG FAR @@ [oqe FRm @[l (e[
e SixeeH TP Tfere | 7

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

9 / Or

Go1 e AT e MR SiRCEIsed
IR GO SN Sferear o ARG Ao e
YR IRTE I e SRF SRR
o[ 4 |

. Obtain an expression for the energy

26P/74

eigenfunction of a simple harmonic
oscillator and hence express the ground
state eigenfunction using the concept of
Hermite polynomials.
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(8)

(c) =3 i 392’ IR 3 p3d-Ramr 3@ [iew
8 APTHRI F (el | S
Show the ordering of various possible

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

5. were o ey R (e @b e e 5y B ferdr: - 4

Write a short note on any one of the
following :

(a) AC=A-({F 2o
Paschen-Back effect
(b) RE9 R gem

Anomalous Zeeman effect

* Hr Kk

26P—3000/74 5 SEM FYUGP PHYCSE



