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1. Tlease define the meaning of semiconducior and explain why the electrical
conductivity of semiconductors increase as temperature is increased. Using band
theory, explain this observation. (10%)

{a) Derive linear density expressions for FCC
of the atomic radius R. (6%)

(b) Compute and compare linear density values for these same two planes Tor

copper. [* The atomic radius for copper is 0,128 nm. ] {4%6)

FesOy (FeO-Fey(Os) has a cubic symmetry with a unit cell edge

[100] and [111] directions in terms

length of 0.839
num. IF iys density is 5.24 glem’, please compute its atomic packing factor.

[*ionic radii: Fe** = 0.077 nm, Fe'" = 0.069 nm, and O = 0,140 nm.] (10%)
Please describe what determine the characteristics colors of (a) a metal and (b) a
transparent nonmetal. (10%) !
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[a) Describe thiee different types of polarization in materials, and brie
the mechanism by which dipoles are induced

fly explain
and/or oriented by the action of
an applied electric field. (5%) (b} For solid lead titanate [PhTIO3), gaseous neoan,
diamend, solid KCI, and liquid NH3. What kid{s) of polarization is {ére‘,l possible?
Why'? (5%)

Explain why (a) the thermal conductivities are higher for crystalline than
non-crystalline ceramics {5%); (b} metals are typically better thermal
conductors than caramics(5%). :

What is a "superconductor”? (2%) What is a Meissner effect? (3%) There are
two different types of superconducting materials on the basis
response; can you describe th

of magnetic

e difference between them? (5%0)

Try design a solid oxide fuel cell, we have to consider palarization behavior in
electrodes. Could you (a) describe the major differences
concentration polarization
rate controlling? (5%)
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between activation and
57 (5%) (b} Under what consitionss is concentration
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