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PHYSICS
( General )
Course : 501

Full Marks : 80
Pass Marks : 24

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions
1. e IR wm Techr IR St : 1x8=8
Choose the correct answer from the
following :
(a) FRICSR R Hee| AR 57 31

The extent of Faraday’s dark space
depends on

(i) TR MRET eRe
kinetic energy of electrons

(i) AR e eve
potential energy of electrons
(i) LAFT TS AT 8RS
mean free path of electrons
(iv) TS 21 (T=F 2Pl @RS

nature of the gas present in the tube
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(2)

(b) 7 @ U T G T
In case of hard X-rays, the absorption
coefficient is
(i) TEE S Ri53
positive and small
@) VIR
very large
(iii) AR e |/ R
negative and very large
(iv) T TS

always negative

(c) e Seifes ®5E FORS W, cofem
R e I

When frequency of incident photon
increases, then the magnitude of
stopping potential
(i) FNA

decreases
(i) A

increases
(i) 9T AT

remains same

(iv) "0

reduced to zero
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(3)

(d) TFR CFICE] O SRR G =q ?

Which of the following is the unit of wave

number?
(i cm
(i) cm™!
(i) cm™2

(iv) sec™!

(e) Na-% D; =iz} Beoifs =g fem
D, line of Na arises when
() 2Py —»%s,
(i) 2Py - %8y,
(i) 28y, — %Py,

.y 2 2
(iv) S%—> P%

() R I GApAIe (e 2

Which of the following is a transuranic
element?

() cafea
Radium
(i) oo’fRE™

Plutonium
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(9)

(h)

2. (a)

22P/564

(4)

(i) LRI

Uranium

(iv) Sz

Lead

e oo e 25

The average nuclear radius is

(i
(i)
(iii)
(iv)

1.3x10716 1
1-3x10715
1-3x10714
1-3x10710 1y

C-14-3 Y&f] I '
The half life of radioactive C-14 is

(i

(@

(i)

(iv)

@q’@?ﬁrﬁ?m%w%@mha?

What are cathode rays? H
produced?

30 fiq
30 days

SI=F

S years
500 I3
500 years
5700 31
5700 years

1+1=2
OW are they
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(b)

()

(@

(e)

(9)

3. (a)
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(S)

fRafaftes 3em P 3R 15 2 2

What are continuous X-ray spectra?

0-300 A SRACEH qef IR =40 Rgae
@R T 60°. Refie 25" 1 S0t 4
fAefa a1 1 o
An X-ray of wavelength 0-300A
undergoes a 60° Compton scattering.
Determine the wavelength of the
scattered photon.

5 RS TRBIPR Y AR WS 161 O
TEd 91 2
Mention two defects of Sommerfeld’s
elliptical orbit theory.

o o Ao coara B AfREGe % 2 1+41=2
What are first-order and second-order
Stark effects?

fofr 7ora CafiBPTIE S 74 | 9
State the characteristic properties of
nuclear forces.

e coufel 2 Qb1 TR T | 1+1=2
What do you mean by artificial
radioactivity? Give one example.

L-S FFeR e B2 @ 2egeEas ffvar
R T FRIGE TR (n) 3 2 =, o3 L-S
S AT For© Ted T [ AR [fSw
&S fiefa 1 | 1+2=3
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(6)

What do you mean by L-S coupling? The
principal quantum number (n) of any
hydrogen-like atom is 2, obtain all the
possible states for that atom using L-S
coupling scheme.

(b) TSR Reges [ 2 TR 10 0PmR Ta 541 |
1+2=3
What is a nuclear reactor? Mention the
essential components’ of it.

(c) rr Rirm Frea & @2 @@ R sfrg
I P (N TSR T@d 97 | 1+2=3
What do you mean by chain reaction?

Mention the essential conditions
necessary for it.

4. (@) WEREGRT  AEM P R oo
SLARIGST AT PRBPHR M 311 144=5
What do you mean by photoelectric
effect? Explain the characteristics of
photoelectric effect.

(b) F0m dfemn R omd R smron wgq
e 5 efeme T s <R R,
00T 30| 1+4=5
What is Compton effect? Can classical

theory give proper explanation for
Compton effect? Explain.
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(7)

() EFF-oa ARPR I fH1 e TR Teagen
' RMBPHR T 0 2+4=6
Describe the Franck-Hertz experiment
and explain the important
characteristics of this experiment.

(d) TAFW e/m ffy IR A RFRFR oo/
(BTt oS 31 1 | 5
Describe Millikan’s oil drop method for the
determination of e/m of an electron.

931/ Or

R @Ry qed I FoW 20eV. WO
3900 A w3t OrdR (I3 weifde T'eA Raw
sy RA '3 APR 7 [efe e ™ Q@

A w1 3+2=5
The work function for any metal is
2:0eV. If an incident radiation of
wavelength 3900 A falls on the metal,
then determine the stopping potential.
Find also the maximum velocity of the
emitted electron.

5. (o) BRI weefeeoRm [ WY wEe R
T e ¥ R W RS JRegieEd
IS PR SO TN CFCUT O 2 4+3=7
Describe the Sommerfeld’s relativistic
atom model. How can you explain the
fine structure of spectral lines of
hydrogen using this model?
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(8)

(b) T IR T B @ WR A
Bferedr | 1+3=4

What do you mean by Larmor
frequency? Find an expression for it -

6. (o) TSGR RiAT PR O-TW It R w2 W
2RPRIM Bfersar | 2+4=6

What do you mean by Q-value of a
nuclear reaction? Find an expression for
it.

W%/ Or
3 1 BT ot R g 3o fogy | 6

Describe the two mechanisms of
production of energy in sun.

(b) WRE FE R W, OF G IS 1oy
w.mmmhﬁawm@wﬁm
TEy 5+2=7

Describe the construction, theory and
working of linear accelerator. Mention

two advantages of linear accelerator over
cyclotron.

(c) &G qﬁvmwmmm%
g =11
Determine the maximym

kinetic energy
of a charged particle in

a cyclotron.
% J 4
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