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Answer Question No. 1 which is compulsory
aindd any five from the rest

The figures in the ricght-hand margin

=33 = 10"mMmi{s).
1. Answer the following gquestions ©

2 >=10
(&) The spcaeed of a charged particle in the
first tube of a linear accelerator |Is

P.T.0O.



1.0 cmi/s: What is the speed of the par-

licle when itis in the {ourth tube ?

o

[ (bY) Mention the factors which force scientists

to construct nuclear particle colliders.

(e¢) Write the Miller indiges of a plane in a
cubic crystal, which inakes squal inter-

cepts on thl_ainﬁrs_:ﬁ! axes,

(d] Calculatle t& g etrical structure tactor

() In a fermionic system in the ground state,
what is the probabllity ol any partcla:

having energy less than the Ferimignergy 7

@-Menﬁan few propertiies of Cooper pair.

@ What are the different types of
electronic transitions aoccur when electra-
magngtic radiation of suitable frequen-

cles is incident on the materiais.

of a primitive unﬂ“cv G yq C'amatween laser light

(e) ) What is the basic physical principle

responsible for the presence of enargy

bands rather than specific energy levals

in a solid 7
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. @ | Draw the refractive index pmh!a of a
graded index oplical fiber,

2. @ Derive the Bragg's law of x-ray diffrac-

tior., What are the difference between
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x-ray diffraction by crystals and reflec-

tion of visible ﬁghl by mirrors 7 342

(b} Calculate the London penetration depth

al 2.5 ¥ |n supercanducting state of a

material from theloliowing data. T,= 6 7K,
density = 7.3a/crm’, atomic mass = 1187
amu, effsctivémass of electron = 17.29x

10*'Kg

~ 4
G e weyn

is normal to cortall crystal plane in direct

lattice.

() Explain':by-'giuing_ examples, how nuclear

radiation is uselu! in medical sciance.
4
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4. (a) Desfine atomic form factor, scattenng
amplitude and geomatrical structure factor.

Give thelr significance: 5

(b) The refractiva indices. of core and
cladding of a step index fibar are 1.48
and 1.47 respectively, The core radius is
25 1im Assume the guided ray is travel-
ing at steepest angle with respect 10 fiber

a:uls Calculate the number of rellections

5

{a} Explaiin how E-Cmrﬂg-F'&rmﬁy model pradiuls
the presence of allowed and forbidden

energy bands in crystals. 7

(b) The intgrplanar spacing in certain crystal

53,4 A. The first order maximum ooours
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at diffraction EHQIE.EQ'h Find the wave-

length of the incident radiation.

B, }Y/GWE the' construction and working of
| LED. Whal are the mearits of LED over
5

incandescent lamp ?

(b) Whatdo you meariby nuclear accaierator 7
Distinguish BetWeen d.c. and ri, Stcsl-

3

eralats. Give fwh examples from each.

-
0
B
8
=

5

ductivity

g

{b) Describe with necessary theory the

working of a2 hetatron. What are its limi-

tatiens ?
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| 8. _4d) What are the basic components of a

typical nuclear accelergtor ? 4

(b) Draw the block diagram of a FOCL and

explain theworkingof each section.. 6
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