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Answer questions No. I which is compulsory
and anv five from the rest.

| Answer all the following questions - 2310

{a) What happens to the output voltage of the
voltage muluplier circuit used in Cockcroft-
Walton accelerator if the capacitors used

have low capacitance 7
(b) Draw the graph showing the vanauon of

oulput :rncrg} with number of drift tubes In

a hnear accelerator.



(<)

(d)

{e)

()

(2)

(h)

Distinguish between pramitive unit ce=ll and

unit cell. . . 55

. 3 ]
Show the (1 1 Oxplane 6f a orthogona unit

cell in a diagram.

The ground state encrgy of hydrogen atom
is 13.6eV. Calculate the width of the first
forbidden energy gap in hydrogen atom.

Why in p-type material the number of elec-
trons in conduction band is less than that of
holes in valence band 7

For the flow of electron there must be a
potential difference. Name a phenomenon
where eleciron can flow even though there
1s no poiential difference. Who discovered

it first 7

How superconductivity concepts helped US
forces in 2003 to destroy Iragl communica-

tion system.
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(i) Why hght beam traveling in optical fibers
can carry much more imforomation than ra-

dio or microwaves?

Q) What is the difference between light emit-
ted from LED and light emitted from LD.

r (a) Prove that the average cnergy obrainable
from betatron is limited by its radius and

peak magnetic flux of the applied ficld. 4

(b) One of oldest hincar accelerators at Berke-
ley has 46 tubes. If length of the shortest
tube is 1.2 meters what will be the length

of the longest tube ? a

(c) Describe how optical fibers are in use o

enhance the living conditions on earth. 3

3 () What are the factors that determine the per-
formance index of a nuclear accelerator ?

4
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{b)

(c)

3. (a)

(b)

{c)

5. (=)

(b)

Show "that in simple cubic lattice,
interplanar spacings of (101}, (110} and
{OIl) planes are in the ratio 1:1:1. £l
Why type-1 superconductors are called soft
superconductors ? : 2

L]

What are the interference do vou obtain
from Kronig-Penney model 7 =

Calculate the structure factor in case of

body centered unit cell. 4

Under what condition a charge can not be

accelerated by using magnetic field 7 2

Explain on the basis of BCS thcory how
superconductuivity is affected by tempera-

fures. 3

A crystal plane makes intercepts 2.93 mm,

4.47 mm and 2.35 mm along three crys-
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(c)

(b)

(<)

(b)

wllographic axes having lengths 3.05A.
6.99 A and 4.90 A respectively. Determine the
Miller indices of the plane. 4
Distinguish between step index muluple

mode optical fiber and graded index mul-
uple mode optical fiber. 2

Explain the origin of semiconducting prop-
erties in compound semiconductors. el

Denve an expression for the energy of an
clectron inside an infinitely deep potential
well from Kronig-Penney model. 3

How superconductors <can be wused in
intermet and pollution control 7 3

Descrnibe different types of pumping
mechanisms to achieve population inver-
S10n. =L
The critical temperature for some super-

conducting specimen with isolopic mass
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(c)

{a)

(b)

(c)

I196.5 is 4.18K. Calculate its critical tem-
perature when its isotopic mass changes 1o.
203.4. 4
Mention four numbers of medical applica-
tions of radio isotopes. 2
Distinguish between compound semicon-
ductors and elemental semiconductors.
What are the advantages of compound
semiconductors over elemental semicon-
ductors ? 4
What arc the characteristics of an optical
source used in FOCL.. 4

Define reciprocal lattice. 2

R
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