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1. Discuss the lattice vibration of one-
dimensional monatomic chain of linear atom
and show that the condition at the boundary
of the first Brillouin zone is equivalent to
Bragg reflection of X-ray. S5+2=7
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Or

Obtain the dispersion relation for the case of
vibration of one-dimensional diatomic chain
of linear atom. Find the value of wave vector
for the optical and acoustic branches as
k — 0. 6+1=7

2. Describe the classical theory of
diamagnetism and obtain the expression for
susceptibility. S5+2=7

Or

Discuss the Weiss theory of ferromagnetism
and obtain Curie-Weiss law. S5+2=7

3. What is depolarization field? Obtain the
expression for local electric field at an atom
in dielectric material. 1+6=7

Or

Discuss the classical theory of electronic
polarizability and obtain Clausius-Mosotti
relation. 4+3=7

4. Discuss the Kronig-Penney model for the
motion of an electron in a periodic potential. 7
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Or

Discuss the concept of effective mass of an
electron. Explain how electron in a crystal
can behave dynamically like a particle with
variable mass. S5+2=7

5. Derive the London equations and find an

expression for London penetration depth.
5+2=7

Or

(a) Define superconductivity. What are
type I and type II superconductors? 1+4=5

(b) Briefly explain isotope effect of
superconducting material. 2
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SECTION—A
( Marks : 5)
Put a Tick (v) mark against the correct answer in the
brackets provided : 1x5=5
1. The forbidden frequency of solids disappears at
k=1xmn/2a, if
(@ m>M ( )
(b) m< M ( )
() m=M ()
(d) mM =1 ()

where the m’s are masses of atoms of one-
dimensional diatomic linear chain, a being the
nearest neighbor distance.
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2. If the susceptibility of a material is independent of
temperature, then it is

(a) ferromagnetic ( )

(b) paramagnetic ( )

(c) diamagnetic ( )

(d) antiferromagnetic ( )

3. Bloch theorem is applicable to

(a) constant potential ( )
(b) periodic potential ( )
(c) infinite potential ( )
(d) free electrons ( )
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4. Spontaneous polarization takes place due to
(a) atoms ( )
(b) free electrons ( )

(c) permanent dipoles ( )

(d) ions ( )

5. The formation of Cooper pair according to BCS
theory is the exchange of virtual phonons between
two electrons through

(a) spin-orbit interaction ( )
(b) lattice deformation ( )
(c) magnetic field ( )

(d) Auger effect ( )
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SECTION—B
( Marks : 15))

Answer the following questions : 3x5=15

1. What are phonons? Write the wave vector
conservation law for inelastic collision of photons

accompanied by creation and also absorption of
phonons.
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2. What is crystal anisotropy energy? What is its role in
the formation of ferromagnetic domain?
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3. What are the different polarization processes? On
what factor does the contribution of a particular
process of polarization of dielectric depend?
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4. Explain how beryllium with electronic configuration

1s?2s? is an electrical conductor using energy band
concept.
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5. What is coherence length? What is the effect of
presence of impurities in a superconductor on the
coherence length?
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