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6th Semester Examination (CCFUP : NEP)

PHYSICS

Paper : M] 12-T

(Single Core Maior)

[Solid State PhYsics]

Full Marks : 60 Time : Three Hours

Thb"figures in the margin indicate full marks'

Candidates are required to give their answers

in their own words as far as practicable'

Group - A

Answer anY ten questions : 2xl0:20

l,t A parartragnetic salt has a magnetic susceptibility of
L-" 

8x10a at a temperature of 250K' Calculate its

magnetic susceptibility at 400 K assuming the material

obeys Curie's law.

V. A plane makes intercepts of l, 2, and 3 A on the
1.,- 

crystallographic axes of an orthorhombic crystal with

lattice parameters in the ratio a:b:c=3:2"1'
Determine the Miller indices of this plane'

J. Ina crystalline solid, the energy band structwe (E-k"
v 

relation) for an electron of mass rr is given by

V
n

q
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(a) What is the packing fraction in crystals? Find out

the value of the packing factor for the BCC and

FCC structures.

the reciprocal lattice vectors of the FCC

represent the basis vectors of a BCC real

25

(c) Define atomic scattering factor and geometrical

structure factor. (1+2+2)+3+2

(a) Deduce the dispersion relation for a one-

dimensional monoatomic crystal with latice spacing

a, in which the interaction between the nearest

neighbours is harmonic. Find out the group velocity

at the boundary of the first Brillouin zone' Also find

an expression for the force constant between the

nearest neighbours of the lattice (M is the mass of

the atom).

$) Exptain the concePt of Phonon.

(c) A one-dimensional diatomic lattice has atomic

masses m, : 2x10-26 kg, and mr: 4*10-26kg,

with force constant C :20Nlm. Calculate the

optical branch frequency at the centre of the

Brillouin zone (k:0). For the same diatomic

lattice, determine the acoustic branch fr'equency at

k:0. (3+1+1)+2+3
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