Sac.~ B8 Choose an Y Y questlona. choosin g ! questian from each

unit, Each questlon carrias |5 mar@ts.

1 (A} Derive the formulas for the ompton d i.sp/acement and the kinetic
energy of’ the reflected electron.

1(B] Inthe Lompton enperiment, the Lompton displacerment of an H~ray
at a scattering an 3/9 of 60" is 0121 A Find the value of Planch's

constant,

2 (A} What is the de=Bro 3/1‘9 h ypothe.sis? For the wavelen gth A
associated with an electron, show that A=h/Zmf, where all s Hmbo/.s have
their usual meanin gs. 2 (8] Find the de~Bro 9/ ie wavelen gtﬁ for al Mel/

Pr‘aton.

3 (A) Dearive the continuit Y equation 0tdP+V.5=0 usin g the Schrodin gar
equation, F 8] Find the Pr‘obabr‘/it yof £ :'na/ing a Par‘tic/e betwaen
#=0H45a and u=05b5aina rigid box of /ength a, when the partic/e is in its
First eucited state,

H{A) Find the reflaction and transmission coef ficients for a Par‘tic/e
whose ener qy £ is lass than the hei 9ht V0 of the potentia/ ladder. 4 (]
An elactron beam of ener qy 64 el is incident on a potentia/ barrier of
hei ght 100 &l and width 01 mm, Find the Prababi/r‘t Yy of the electron

beam's transmission,

—

5(A) Find the ener qy ei genua/ues and ei genfunctions for a Par‘tic/ e
P!acea’ ina Potemfia/ well of Finite dePth. 518) Find the energy in the
second ewcited state of a one~dimensional 3impf e harmonic oscillator of

angu[ar‘ {requancy I0M rad * s—I.

6 (A] Describe the Stern~6erlach eaper‘iment and show that the efectron
spin has magnituda I/2.6 (8] lf 0is the Pauli matrix and A is an
arbitrar Yy vector. then find oA,

7 (A) What is the Leeman ef fect? Derive the formula for Leeman
ap/itting. 7 (8] The moment of inertia of the NO molecule is 16541046
k g-mg . Find the ener gies of its first three rotational ener qYy levals.

18 (A} Write a short note on = (il Hund's rufe (il Lande's gap rule fii)
Pauli's enclusion rule 8 (8] The force constant of the HCl molecule is 510

Nm—l, Calculate the values of its first three vibrational ener qy levels, El.
£, and £3,
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In Compton e\puxment Compton shift is 0.121 A at scattering angle 60". Calculay
the Planck constant. [Bikaner 2018}

E:Wmﬁﬁmﬁxm

| A= ———-(1—cos¢>
T b= mocA)\ |
| ‘ (1—=-cos)
ié g1 g mgy = 9.1 % 10_31kg ;. c=3Xx ]()Sn‘ls"‘l

1
b= 60° , cos60° = 5 Ad=0.1214 = 0.121 x1071%m

(9 1x 10731kg)(3 x 108ms™1)(0.121 x10“1°m)
(1 1/2) -

h = 6.61x10734].s :
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A wave function of a particle in between x = 0 and x = 1 along x-axis is W = 4
_Calculate the probability of finding a particle in between x = 0.45 and x = 0.55.

™ B8l feam % : W =ax 0<x<1 ”@««

Y= ] < x<oo

X = 0.45 TIT x = 0.55 & = H7 F T T 7 G747

Xz 0.55
P=J Yy dx ;azf x> dx

X1 0.45

: 2
21 - P=3[055° - 045%] = 0.0251
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The Moment of inertia of NO molecule is 1.65 x IO 40 k;:,-
W‘ee rotational energy levels,

EUBE i —— mn“tn?r @
=§fl(l+1)

m®. Determine the ener;,)

h=1054x10"3%j—5 ,1=1.65x 10™*6kg—m?
(1.054x1073%j — 5 )2

_ +1

T 2x(1.65 x 1046kg — mz)](l- )
3.37x10%3]

E, _](]+1)337x10231—](J+1)16 T0-1°C

=] + 1)x2.1x107%eV
] =1%RAE, =42% 107%V
J - 2% RIAE, = 126 X 107V

| = 3% R E3 =252 X 10~ %V
j 6k
R e Ot nnﬂmn%\-a'amﬁmﬂ 199\:10 g
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y vector, then tind ¢, 4

I If ¢ is a Pauli matrix and A is an arbitrar

g ¢ et AfgE § T ‘ - N
b o = (o +Joy+ﬁcz) ' b0
A= (1A, +7A, +RA,)
0.A = (ioy + joy + kcrz) (1A, + ]A + kAZ)

G.A = oxAy + o)A, +ozA

Ere L T g
o YT -1 A,
= A’ O AT T
G'A." A, +|- ]Ay + A, 0
G Ay 01T |0 —A |




