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

(@) If 0-28 nm is the spacing between the
neighbouring jons in NaCl

nearest
arameter is

lattice, the unit cell p
(i) 1-4A
(i) 56A
(i) 07 A
(iv) 1 nm
( Choose the correct answer)
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(c)

(d)

(e)
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(2,

Sodium
C i i
rystallizes in b.c.c. lattice with

the cel]
iy bzgge 4-29 A. What is the length
Y diagona] of the unit cell?

LetE b
e the e
a one-di fIergy of the lowest f
mensio state O

length 1 1f 4, nal potential box of
halved, thep the length of the box is
; € lowest state energy B

will be
(I) E’.‘_—E
(IU} E' =4E
( Choo
at is the velse the correct answer)
When the slop 5y of free electron
€ —
Zero? dk of the E-k curve is
e
are CalICtro palrs in a
Superconductor

(iv, Pairg
: El"Ech‘on-hol
e .
Pairg
Wlth ( ChOOSe A
Ferm; iNcreqg -the correct answer)
COndu €vel Qfe 1n tempel-atur th
s ct intrq €IS
duc Move nsic semi-
tion pany S tow
d. ards the

( Sta
te True or False )

— e -

(b)

(c)

3. (a)

(b)

B
6
{ Contim.led }| /671

(%Y

(3)

Draw the zinc blende structure. How

does it differ from the diamond

structure?

What is meant by density of states?
Write its expression for three-

dimensional electron gas.

Find the intrinsic carrier concentration
of germanium if its conductivity is

2:13 (@-m)~}. Given the electron and
hole mobilities as

p, =0-39 m2 V! st
Kp -0-19 m? Vil S

n zones? [lustrate the

What are Brilloui
r a two-

first two Brillouin 2zones fo
dimensional square lattice.

iffraction condition in

Derive Bragg's d
e vector.

terms of the reciprocal lattic

4onization energy’
Obtain an
esive energy
of Madelung

Explain the terms
and ‘electron affinity”

expression for the total coh
of an ionic crystal in terms

constant and other paramaters.

2+3=

1+4=5
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(b)

S. (a)

(b)

6. (a)
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Or !

What
S reci r f |
fe.c. lattice isp ocal lattice? Show that|

- reci :

and vice versa, ¢IProcal to b.c.c. lawc;ﬂ#i
i

What s Sl ‘
“ystal planep by Miller indices of &
Crysta] ; Show that jn a cubi
consecutlve Spacing between e \
is given b es of M
el i
\_\L |
e |

O ) 14

What g

Mentj Cliective
On jt Mass n?
effectiye S si of electro™
S i_rlver 0 arl
N ISE] electron j
denvative ¥ Pl‘oportiOnaJ tzn gll e CI'YSnd
o e seco

Cohd. A e :
Ctro effect; : |
n b Ctlve aﬂ |
©S negat; mass of o
Descl‘ibe tive? 1+1 +3

: ele
lattice h °W doeg 4 Ctron gas model of
€at cap,.: help to explain thé

City of metal?

Whay
is
Kron; a
erlt%rl 2 e banq 1, g
bang >, ™ode] eory? Usif
cture’ £ discuss  th° 4
Of solid. 7)

ignifi
¢ ICanCe_ Show that thﬂ T (a)

(5) | @

Or

Show that for a one-dimensional lattice
of length L the total effective number of
free electrons in an energy band filled
with electrons up to a certain value

ki(k; <m /a) is

N =2Lm(g_E__)
ef = n2 \dk k=K

From this result, distinguish among
metal, semiconductor and insulator.

ssions for Fermi energy

Obtain the expre
as in

and total energy of free electron g
one dimension.

the term ‘critical magnetic field’
r. How does it vary
in type II super-
at superconductor
2+9+3=17

Explain
in a superconducto
with temperature

conductors? Show th
exhibits perfect diamagnetism.

evel? Discuss the effects

n the
1+4=5

What is Fermi 1
of temperature and doping 0

position of Fermi level.
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