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

(@ If N;, Nf, N denote the numbers of
lattice points present inside, at the face
centre and at the corner of a cubic cell
respectively, the effective number of
lattice points belonging to a unit cell is

(l) N=Ni+Nf+Nc
(ll) N = Ni +2Nf +3NC
Ny Ne
3 5
() N=N;i+Ng/2+N./8
(Choose the correct answer)

N;
e N = 1 +
(iti) I,

/808 ( Turn Over )



(b)

()

(d)

8P[808

(2)

What is the coordination number of the
diamond lattice?

A simple cubic lattice is self—reciprocal
but with different cell dimensions.

(State True or False)

The average kinetic energy per electron

for a three-dimensional free-electron
gas at OK is

S - ‘

() B, =(§JEFD i) E, =[§JEF0
O 3

(i) E, =[5]EF0 (iv) §0=5EF0

(Choose the correct answer)
In diffraction, the e
amplitude of the

through g given
calculated by

(i) Bragg

(i) Born

(i) Broglic
() Madelung

xpression for th¢
wave scatter¢

angle was first

(Choose the correct answef)

electrong

generated

o intrinsic semiconductof’
and  holes are thermally
and are not equal in numbe€’”

(State True or False)

( Conﬁﬂﬂ

(b)

(c)

(b)

(b)

2/808

(3)

How does hcp structure differ from bce
structure?

How does the Fermi energy of a metal
depend on temperature, concentration
of electrons and the total number of
electrons present in the metal?

Lead in the superconducting state has
critical temperature of 62K at zero
magnetic field and critical field of
0064 MAm™! at 0K. Determine the

critical field at 4 K.

Show that for a cubic lattice, the
distance between the successive plane
of Miller indices (hkl is given by the
i =a/(h?+k? +?)1/?
expression dp =a/(h™+ 5
What do you mean by packing fraction
and Brillouin zone?

State Bragg’s law of diffraction and

discuss its importance in crystal

structure analysis.
Discuss how the concept of reciprocal
lattice helps in the Ewald’s construction

and determination of crystal structure.
Or
The primitive translation vectors of a
two-dimensional lattice are
a=2i+j; b= 2]
Determine the primitive translation
vectors of its reciprocal lattice.

1y

4

1%2+1'%=3

1+3=4

4

4

( Turn Over )



T
(4)

S. (a) How does the classical free-electroirs!
theory lead to Ohm’s law? Wha
Wiedemann-Franz law? 8

(b) What is Fermj energy? Derive e){pl‘esswtes
for the Fermji energy and density of sta
for a free-electron gas in one dimension: 14

d
. o nde
‘Describe the periodjc zone scheme, exte

for
zone scheme ang reduced zone scheme
Teépresenting E-K r_elationship.

a the
7. Give the qualitative interpretation of

: s 0
band Structure of electronic energy leve
a semiconductor.

A
(@) Explain the difference between tyP '
and type-If Superconductors.

oW
(b) What is London equation? Shthg
1 equation leads to
Meissner effect,

Derive an e

; cen’
Xpression for electron con
tration for

" S y or.
an intrinsic semiconduct
Or

17
Perature for an n-type s°€
conductgy.

() Define Penetration depth relate_Cl o0

ctor when it is placed it

agnetic field. ;
* ok A !
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