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PART A - (10 x 2+ 20 wmarks)
Define effective mass of an electron.

; . : - .. S . . . . 14 .
Calculate electrical conductivity for a metal with relaxation time 107 sec ab

300°K (Density of electron is 6 x 10%/m?).

What is Fermi level in a semiconductor?

What is meant by carrier concentration in a semiconductor?
What are magnetic domains?

Define dielectric loss.

Calculate the wavelength of radiation emitted by LED with band gap of energy
1.8 ev.

What are excitons?
What is nonlinear optics?
What are nanophase materials?

PART B — (5 x 16 = 80 marks)

(i)  What is Hall effect? Derive an expression for Hall coefficient.

(i1) Describe an experiment for the measurement of Hall Coefficient. Mention
the important uses of Hall effect. (6 + 10)
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Lorive an exprossion for clectrical conductaviiy .
hasis of classical free electron theory of metals.
Whai are the deawbacks of claggical free oloction Lhoonyt { r

Oy
Fxplain high resistivity alloys.
What is meant by superconductor and mention iy 100 propeiion?
Fixplain Type I and Type 11 superconductors. (Ao 6)
What is meant by Ferromagnetism?
Fyplain Hysteriaia curve on the hagig of Doameata theory.

Write short notes on magnotic recording matorials and discuss any

one in detail. (20801 6)
Or

What are the four types of polarization mechanisms in dielectrics?

Define dielectric breakdown.

Discuss in detail the various dielectric breakdown mechanisms.
(2 +2+12)

Distinguish between fluorescence and phosphorescence.
What is meant by traps?

What are color centers? Describe the various types of color centers
in detail. (4 +2 +10)

Or
What is meant by LCD?

Describe in detail the dynamic scattering display and twisted

nematic display.

What is meant by thermography? What are its applications?
(2+8+6)
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15. (a) (i)  What are metallic glagses? Kxplain theiv uses ap brausionnos o
imaterials.
i What are shape memory alloys? Mention some ol i spmdicatio s
f v 8!
(i) Disenss the chructure of polymers CURIR

Or

(b) (i) What are advanced ceramic materials? Discriss  ahout theis

characteristics and their applications.
(ii) What are biomaterialg?

(iii) Discuss the different types of biomaterials and their uses. (81 % 1 6)
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