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1. Answer the following as directed : 1x6=6

(a) Packing fraction of diamond structure is

i

(i) 5
A
(i) 6
s
8

Fn
16

(iii)

(i)

(Choose the correct answer)
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(2)

(b) The €nergy  versus wave vector

relat10_nsh1p for a conduction electron it
a semiconductor is

2,2
E=5h’k
Mg

(State True or False)

(c) f};:ids in which the outer electrons &
atom have g high degree of mobility

and are fre aI
ia calisg ¢ to move through the cryst

(1) ionic Crystals
{ll) Covalent Crystals
() metallic eryg,.

(iv) molecylar Crystals

d (Choose the correct answef]
{ } If tel-npera

t . t
ﬂOWing m Ure lncreases’ the currel‘l
a Semicoﬂdur:tor

(iv) fir
st .
decreases then increases
€ the correct ans
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(3)

(e) The transition temperature of super-
conductor is related to the isotopic mass

as

1
M
(i) T, <M

() Tc =

1
(i) T, = o

4 1
(iv) ’I;.TOCIJ_Q—

(Choose the correct answer)

() The band theory of Kronig and Penny
assumes that the potential experieexce-.d
by an electron in a crystal is periodic
with period equal to the length of the

crystal.
(State True or False)

What is the significance of Madelung
constant and Madelung energy for a
linear ionic crystal? 5

(b) Show the dependence of velocity of
electron on wave vector k as predicted

by the band theory. 2
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(c)
3. (a)
(b)
4. (a)
(b)
S. (a)
P9/752

(4)

Define  penetration depth for a
Superconductor. What is its value at
critical temperature?

Calculate the packing function (PF) for

an f.c.c. lattice. 3

If a is lattice constant

of a cubic lattice,
then calculate the

Spacing between

(011) (101) (112) planes. 3

What are Brillouin Zo
construction of the
zones for g Square |

nes? Discuss the

first two Brillouin
attice,

State the pro
How does a
from a direc

perties of reciprocal lattice.

reciproca] lattice construct
t lattice?

powder X-ray ci:.;fij;loihe Principle gt; ot

x};ilitucuﬁ: clectrical ang  (ermal

relation €8 of metalsp Establish the 450
k _n2 (kg2 e
=5 ()

thzfin;s]e “ymbols  have their usual

( Continued )

1+4=5

2+3=5

(b)

6. (a)
(b)

(c)

7. (a)
Po/752

(5) 46

Or

Why is the

: tes.
Define density of sta Sommerfeld

parameter very relevant to

i t of
theory? Discuss spec1ﬁc80£:erfeld
electrons according to
theory.

inetic energy per
Show that average kin jonal free

_dimens
electron for a t;r?:
electron gas at O

4
5 b
_(3)\e
E’(s) #

metal, an
i i tween a @
DiStmgUISh b; a semiconductor !
insulator an fiod .
according to band theory

the effective mass ok

What is meant by is its significance?

an electron? What

Bloch theorem. Discuss

=6
State and prove the band theory. 4+2

i .

Give the expres Toles in an intrinsic

d i level
r;*lectrorli‘::1 uigr. Show that Fermi le
semicon

d
he valance ban
lies hal ¥  uction bend for an
and the

. nduc or.
& . = Semlco
intrinsic



(6)

(b) Define mobility and
Obtain an expression for ¢
doped semiconductors.

conductivity.
onductivity of

8. (a) What is Meissner effect?
difference between

superconductors y
effect.

Explain the
type I and type II
sing the Meissner ;
1425
(b) What are high T: superconductors? Give
one example of g4 typical high
temperature Superconductor,

* ok A
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