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1. Derive the dispersion relation for the
vibrations of a one-dimensional monatomic
lattice. Deduce the expression for the phase
and group velocities from the dispersion
relation. 4+3=7

Or

Considering the vibrations of diatomic linear
lattice, derive the expressions for the
frequency of acoustic and optical branches of
vibrations. Draw the dispersion curves for
the two branches of vibrations. S5+2=7

G7/418a ( Turn Over )

(2)

2. Derive the expression for paramagnetic
susceptibility of a solid and hence derive the
Curie’s law. 5+2=7

Or

What are ferromagnetic domains? Write
about the contributing factors in the total
internal energy of the domain structure in a
ferromagnetic material. 2+5=7

3. Evaluate the local field acting at an atom in
the dielectric and derive the Clausius-
Mossotti relation. 3+4=7

Or

What do you mean by polarizability? Discuss
the classical theory of  electronic
polarizability. 7

4. What are the basic assumptions in Kronig-
Penney model? Discuss the Kronig-Penney
model for the motion of an electron in a
linear lattice. 2+5=7

Or

How do the energy bands originate in solids?
Explain the classification of solids in terms of
energy bands. What are direct and indirect
transitions? 2+3+2=7
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5. Derive the London’s equations and obtain
an expression for London’s penetration
depth. S5+2=7

Or

What are Cooper pairs and coherence
length? Explain how the superconducting
energy gap varies with temperature. 2+2+3=7
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SECTION—I

( Marks : 5)
Put a Tick (v) mark against the correct answer in the
brackets provided : 1x5=5

1. The phase velocity of the vibrational waves in an
elastic media is given by

(@) Vp=\/§ ()

b) Vo=g ()
(© vp=@ ()
p
@ Vo=Z3 ()

where C is the elastic constant and p is the density of
the medium.
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2. The susceptibility of diamagnetic  material
corresponds with

AM

(@) ()
—TH
AM

(b) i ()
— H
AM

(c) i ()
— H
AM

(d) i: ( )
— H

3. The relation between dielectric constant and electric
susceptibility is given by

@ e +1=x ()
) e, -1=x ()
© e=1/x ()

@ e, =x-2 ()

where the symbols have their usual meanings.
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4. The effective mass of an electron in an energy band is

given by
s
dk?
2
) m= )
&K
dk?
2
© mi=lto ()
dk
@ m=n S ()

5. The magnetic flux density inside a metal in the
superconducting state is always

(a) zero ( )
(b) highest ( )

(c) same as in the non-superconducting
state ( )

(@ low ()
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SECTION—B
( Marks : 15)

Give short answers of the following questions : 3x5=15

1. What are phonons? Write the wave vector
conservation law for inelastic collision.
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2. What are the differences between diamagnetic,
paramagnetic and ferromagnetic materials?
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3. What are normal and anomalous dispersions?
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4. Explain the concept of holes.
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5. What is the isotope effect of superconductors?
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