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

(@ A metal crystallizes with a face-centred

cubic lattice. The edge of the unit cell is

408 pm. The diameter of the metal atom

1S

() 204 pm
(i) 288 pm
(iii) 408 pm

(iv) 144 pm
( Choose the correct answer )
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(2)

(b) What is th
€ coordinati
HCP structure? ation number of the

(c) The effecti
ve number of free el 1
: ectr
a completely filled band is zero S

( State True or False )

: ; Een

state (E :
di $ (EO) with Fermi ener .
Imensional crystal gy In one-

(e
i ; jlollae of the Ino (5 is conductivi
s 1/T plot is a measure of it
(0]

() mobility

(f}) resistivity

(i) band gap

(iv) None of the aboye

( Ch
ogse the correct answer )

(N 'iI‘She Meissner effect in
i Superconductor

(1) reversible Process

(i) irreversible Process

(i) isothermal Process

(iv) adiabatic Process

( Ch
5 00se the correct answer )
2
( Continued )

2- (a}
(b)
(c)
3. (a)
(b)
. ()

|
I
|
|

i§/692

(3)

Calculate the efficiency of packing in the
case of a metal crystal in simple cubic

lattice.

How energy levels of an atom become

energy band in a solid?

The intrinsic carrier concentration in an

ol atoms/ma. It is
horus atoms/m &t
ncentration and

lectron mobility

Si sample is 1-5x1
doped with 1023 phosp
Determine its hole co
conductivity. Given €

_ 0135 m2V™! St

Calculate the binding energy of an ionic
crystal and obtain an expression for the

Madelung constant. Evaluate Madelung
ic crystal.

constant for a linear ion
3+1+2=6

etween [111] and [110]

Find the angle b
bic lattice.

directions of a cu

Describe the nature and origin of

various forces existing between the
atoms of 2@ crystal. Explain the

formation of stable bond using the
interatomic

i ener versus
potential gy ase

distance curve:

( Turn Over )

2



( 4
] (5)

Or 16
How does Bragg’s reflecti l : (a) St‘ate and explain the Bloch theorem.
DO T S r: ection differ from w Discuss its importance in the band
construction? HZ:' dWhat is Ewald theory. 2+3=5
: g oes it :
interpret X-ray diffraction ph e 2 () What is the naturé of potential
photographs? experienced by an electron in a crystal?
el 1+2+3=6 Using the Kronig-Penney model, show
rove that f.c.c. lattice ; i that for p <<1, the energy of the lowest
b.c - ce is reciprocal :
.c. lattice. procal to energy band 18
5 |
5 . 2
(@) Write down the o'
electron pPostulates of free ma? 1+4=5
At gzs model. A particle of
impermeable walls aI;ee region between 7. (@) What is meant by Fermi level? Sketch
Show that the station X=0 and x=L. \ the Fermi level in p-type and n-type
the particles are giveirybener&; levels of semiconductors. Show that the Fermi
: Y level of an intrinsic semiconductor lies
=l£2_ at the middle of the band gap- 1+2+4=7
8mL2 2+5=7 I i
O . (b State two basic characteristics of super-
S A r = conductors. Explain the difference
ensi £
density of nsity of states? Show that th | betweer RS and P SuPe;+4=5
States at the Fermi surface i ¢ * conductors using Meissner effect.
ace is
(b) Fi %0%
anlzid the relation betwee
average ki : n Fermi energy
electron Hetciener '
at absolute zerg terrg;y of an . ?
P7/692 perature. |
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