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B.Sc./B.Sc. B.Ed. (Part-III)
Examination, 2022

PHYSICS

Paper -1

Relativity, Quantum Mechanics, Atomic,

Molecular and Nuclear Physics

Time : Three Hours] [Maximum Marks : 50

e ol TRk SR dNT T % SR 3T
Sifer @R eiferd €|

Note : Answer all questions. The figures in the right-

hand margin indicate marks.

ZehTS / Unit-1

1. (q) TEHCET-H] o TN 1 qUF HITST

qAT TH YAM & HOMHS YROUTHT i

oo [aWa
EEEEINCAISIE 7

Describe Michelson-Morley’s experiment
and discuss its negative results.
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(b) 5eV Fell A1 WhIEE &l WA qdl
AR THHM [ hifSq | B i
fo sq\E S &N ? 3

Find relativistic mass and momentum of
a photon having 5eV energy. What would

be its rest mass ?
379dr / OR

(o) faRar & fafoe fagma & 9«
afgfed fafEw den g9l @em™ar 9

S-Sl FHIRL- 1 Fafq w7

State the basic . postulates of specific
theory of Relativity and use its result to
derive Energy-Mass relation.

(b) 2.0 WL T BT WATENSN F HH&A
0.8C- oM ¥ wd Wl B wAMEIen |
feod &tk R0 It foRadl wwae AT
ST ? € o H fohad gfaee
Gad Bl §? 3
Find the percentage contraction in the
length of a 2.0m rod moving in speed of
0.8C with respect to the laboratory. Also

find length measured by the stationary
observer in the laboratory.
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TS / Unit-11

2. (o) A TG FN T? Sfow wd TWR F
TATT hT S0 HIfST | SHY hUT i qlT
ypfa g gerR fag et 2 7

What is matter wave ? Explain Davisson-
Germer’s experiment. How did it
established wave nature of particle ?

(b) 3T WA HI Hol Hl TOETHIGT A

4.4 x 1014 gpve -1 Tl el ]

g § g TS el R Soiae
IS X Hehall. € ? 3

Calculate energy of photon which ejects
electrons \ 'of negligible kinetic energy
from -a> metal surface of threshold
frequency 4.4 x 1014 Sec!.

37edTr / OR

() U YUE N §? Hrged fage
ERI U ATAT ¥ ki TS 7 HiEeA
B2 i TUMT HIfST | 7

What is Compton’s effect? Derive
expression for Compton shift and explain
it with the help of Quantum mechanics.
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(b) sff=aa & fag & o W g
HIfSTT foh feh § SersAl w1 SUfefd
gy & | 3
Using uncertainity principle show that
electrons can not reside inside nucleus.

ZahTS / Unit-111

3. (@ 999 W AR 9 FH T AR
HIRIUT a1 hifwT | 3. Hed H a
WA W WAl S JETHRIRLT
HHARY | 7
Establish time .independent Schrodinger
wave equation.-In this reference, explain
position * ' probability density and
normalization of wave function.

(b) T U % fau SR a0 wHw
fafaw) @ & ‘g w0 F IS wWR
Afwd Bd 8’ W wUT &l =@

HifSTT | 3

Write the Schrodinger wave equation for
a free particle. Also describe the
statement ‘free particle has descrete

energy states’.

37edTr / OR
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T fadie dfeg d 9 & ® el b

[T &9 9T« i |

Obtain an expression for the energy of a
particle enclosed in a one dimensional box.

2

T9iEd foh Wl y(x)= de ™ 2x SRR

2
Aza—z—xz T AR Fed T ST

ox

e ot 9@ ®ifSTl

2
Show that the function’ y(x)= Ae * /2y

is an eigen (function of operator

A=——=x%. Also find the eigen value.

BT / Unit-1V
9T WA Hied % MEN W H,
WaRHl W@l hl Y8 GEA 6l e
HifSTT |

Explain fine structure of H line with the
help of vector atom model.

CO 31U & < AR WA &1 el
3TUA 0.0845 ¢V T | I Ul 1 A
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I ST Fg & CO I K TA
fMadies 9T ifoq I Il TAMM

TEAE 1.14x 1020 fRm ®
(h=6.6 x 10734 ]9) 3
Compute the frequency of vibrations of

the CO molecule if spacing between its
vibrational energy levels is 0.0845 eV.
Also determine force constant of CO
molecule if its reduced . .mass is

1.14 x 10726 kg. (h=6.6 x 1034 ]S).

37edr / OR

(@) TH q9E FE? A @i w
foRmad fafeql ™ 99E & @@ mwen
fag g U SArE i | 7

What . is Raman effect? Write the
properties of Raman lines. Explain the
Raman effect with the help of Quantum
theory.

(b) AT TH] Hied & AIER f SoAdM
& fau wequl e & () % 9
EIECIIS1Y 3

Write the values of total quantum number
(j) for an electron in °f shell, as given
by vector atom model.
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BT / Unit-V

5. (o) AT HS wm G=A, fagm @R
wEfafy guemET | 7

Explain  construction, principle and
mechanism of ionization chamber.

(b) W Aled & TIAR n=3, [=3 el
seee H sifychan <gfoastiHi ol He&
I RIS 3

Calculate maximum number-~of nucleons
in the energy level n =3,/=3 according

to shell model.

37edr ~ OR

(o) Toodl Y BT dem e H fRa-foem
Sl ] ANGH BT 8?7 THH SR
R 3H-JAI AN gd i
SHIfSIT | 7

Which all energies contribute to binding
energy of any nucleus ? Establish semi
emperrical mass formula based on it.

(b) T HGHT & SMUR W ary &
fe T erfufeand ergHa ® a1 afsfa €,
I =i ? 3

() w+m —>n+p
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(@) nt+n—on +p
(D)t +n— A°+k?

Using the conservation law find which
reaction is allowed and which one is
forbidden ? Give reason.

() m°+mn —n+p
(@) nt+n—on +p

(D)t 4n— A°+k?
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