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ELECTRICAL ENGINEERING
MATERIALS AND DEVICES

Paper : IE 3O3

Full Marks : lOO

Time : Three houis

The figures ln the nangln lndlco't
tall nurks for t v quesdorr't

Anater ang fitn Ercstions.

fa) What are crystals ? Explain how a given
crystalline material can be classified
into one of the 7-crystal systems.
Differentiate between the lattice
structure and crystal structure of a
crystalline silicon. 10

{b,) Discuss how planes are specified in
crystals, Explain how one can measute
the inter-planar distance experimentally.
Give an example of a planar defect.
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6' (a) Explain the phenomena of
superconductivity. What is Meissner effect
and discuss how it differs in 'Iypel and
'Iypell superconductors ? Give ony hro
practical applications of superconductors.

10

E elain the phenomena of Hall efrect with
the help of a neat diagram. Derive the
expression for Hall coeffrcient for a
p-type semiconductor treating the csrrier
velocity aa a vector. 10

Write the dispersion relation (E us tc)

for semiconductors. From it, derive the
expression for density of electrons and
holes in a semiconductor using Fermi-
Dirac statistics, 8

What is diffusion current ? Derive its
expression for electrons and holes in the
case of positive concentration gradient.

6

Prove that the Fermi-level is continuous
and doesn't bend across a p-n junction
under open-circuited condition. Using it,
derive Einstein's relation, 6

(b)
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