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PART A— (10 X 2 20 malks)
- _State Wledemann-F ranz law

: Dlstmgulsh between eiectlon resf mass and effectwe mass.

"'How does the ca1ue1 concent1 atlons in senuconductms var y w1th temperatuxe"_
-.'-V'Outhne the features of Schottky diode |
: _Show the magnetlc d1p01e ahgnment in feuo antl ferw and ferr1magent1sm

'- What a1e magnetlc domams" KRR

Lomment on the blue color of. the sky.

S—W}lym gamc ‘LED is- cailed 807

: 9. , Defme the term quantum conflnement
10. ._Lls_t.the various low dlmensmnal systems.
PART B — (5 x 16 = 80 marks)

11. (a) Explam the Classmal free electron model of materials and deduce an
' expression for the electrical conductw1ty Also dlSCllSS the success and
failures of this model : '

Or
(b) (@)  Contrast the tei‘ms degenerate and non- degenerate states. 6)

- (i) Derive the energy value of a'particle in a three dimensional box.(10)




12. (a) (@) Discuss the direct and indirect band gap semiconductors. (10)
(ii) -Silicon crystal is doped with atoms 5 x 10% per m3. The donor level
is 0.05 eV from the edge of the conduction band. Taking the band
gap to be 1 12 ¢V, caleulate the posmon of, the Fenm level at 200 K.
| o ®
. Or
(b Q) Describe Hall effect. Mention its significances. (10) -
(i) A semiconducting crystal, 12 mm long, 5 mm wide and 1 mm thick,
has a magnetic flux density of 0.5 Weber/in? applied from front to
“back perpendicular to the largest faces. When current of 20 mA
flows lengthwise through the specimen, the voltage measured
- across its width is found to be 3’7 ,uV What is the Haﬂ coefficient
. ofthis sennconductm'? o R . e (6)
- 180 (a). (1) Categorize magnetlc mateuais and tabulate 1ts 1)1ope1t1es and _
UL -apphcatmns Do B Lo (12)_.""'
' o) ..;;-The magnetlc susceptlbzhty of SthOIl is « 0. 4 X 10 B Caleulaj:e the o
- flux density and magnetic moment: per umt volmne when field of e
' --_zlntens1ty 5 x 10° A/m is apphed : o 4) S
~() (L) . Draw the Hystelems curve of typxcal ferromagnetlc materlals and )
explain it through domain concept. - C - (10)
(ii) Tdentify the relevant magnetm p10pert1es used f01 memory stmage
o | | | | ©
140 (@ @) E*{plam the tenns assoc1ated w1th optlcal mateuals : 2y
N (1) Tuminescence PR
- (2) Kelr effect 7
"'(3) Recombmatlon _
"_(ii) Compale the absor ption, emission and scattermg of hght in metais -
and semmonductms - VO R ¢
. Or
(). Hlustrate the W01k1ng and 1.V characteristics of (i) Sola1 cell an_dj_ e
- (11) Olgaruc LEDs and (111) laser diodes. : :
15. (a) (1 Define Fermi energy and explam how it depends on the size of the
: materials? . @
(i) Demonstrate the effect of quantum c_onfinement in low dimensional
systems and Obtain the expression for DOS.’ N ¢ 1)
(b) Descnbe the construction and working of (1) nano dlodes (11) SET

- (ii1) Quantum dot lasers.
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