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B.Sc. (Part - lll) Examination, 2022
Old Course
Physics
Paper First

Relativity, Quantum Mechanism, Atomic,
Molecular and Nuclear Physics

Time : Three Hours] [Maximum Marks:50
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Note: Attempt all the five questions. One question
from each unit is compulsory. All questions
carry equal marks.
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1. HIEHeT AR YINT BT FiawdR duie &I ar 396
FOTIS URUTH & TS | 10

P.T.O.

[2]
Describe Michelson-Moreley's experiment in detail
and discuss the negative results of it.
31di/OR
HICH J9Td T & ? g 6 P07 g R I &

h
fore e gerg A4 =-—(1-cos0) gy & 7 & il
& 31ef =T 2 10
Whatis Compton's effect? Derive the expression for

the Compton's shift at a scattering angle ¢

h
AL = ﬁ(l —c0s0) when the symbols have their usual

o

meaning.
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2. (a) O AT AT THE AT B THISY 31K 37 QAT

T T~y WITfUd HifTe| 5

Explain wave velocity and group velocity and estab-
lish the relation between them.

(b) BIETSTS HEWBISS 1 =1.635 | TSR aTell 5893 )
AT DI GBI AR BT a I FAT FHE AT 31
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0-1

I (T & %=—1.89x10—5A ) 5

Calculate the wave velocity and group velocity of light

waves of wavelength 5893 131 passing through car-

bon - disulphide (u=1635) (Given
-1
9H_ 1 8ox107 4 )
di
3”di/OR
(a) B3 & NG 31 W a3 & fore mmar fosvor
Jewee JanT &1 g Difel

Describe the gamma ray microscope experiment to
explain the Hoisenberg's uncertainity principle 7

(b) T SATCI 10~ e TS & alad | & 39 97
# A SHRaddT 1 DISTE (m, =9.1x107 BT,
h=6.6x10" SCT-¥IhUS) 3

An electron is inside a box of length 1= . Calculate

the minimum uncertainity in its velociy ( m, =9.1x10™"'

Kg, h=6.6x107* Js)
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3. IMUAeR favg Sum R x  foom 9 smufad &1 &

foe shfeR o= wiaxor faRae qen 39 &a S|
afe £ <V, A URIEA Ol BT A 9T DHITore| 10

Write down the Schrodinger's wave equation for a
particle incident in X direction on a rectangular poten-

tial step, If £ <V , obtain expression for the transmit-

tance.
3Ear/ OR

TRl 3Tt alferT & o sNfER gHieRor felkaw aon
= g oifore| g oo i aiferr & 3a11 R fafoes
AT TR BT & 10

Write down the Schrodinger's equation for a simple
harmonic oscillator and solve it, show that the energy
levels are discrete and equispaced.
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What is Raman effect? What are the charactertics of (iii) =TT ffear &1 g 74
Raman lines ? Explain Raman effect qualitatively by

, Write short notes on the following-
the quantum theory of light.

(i) Proton-Proton cycle

31°1ar/ OR
oo fEuRwIvas 31 & 9L e quigd & fadem (ii) Shell Model
e 521%5 ERCUREE: SJUJ,G?[ B Hl (iii) Q-value of a nuclear reaction.
SHARRATY AT el T TR gl 10

Discuss the pure vibrational spectra in diatomic mol-
ecules. Show that the vibrational energy state of a di-
atomic molecule are quantised and equispaced.
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5. TMRTR- HeR 0T BHI IR 05 HRITATeT Toarmsad aen
TR g S 91 U Rl § P 10

Explain the construction and working of Gieger-Muller
Counter. How is it made suitable for quenching?

3rera1/ OR
frfaRea w e fewforat fafae: 10
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