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Note: Answer ALL the questions.

[Q.N{ 7 : _ lcc-*s
- /I'/ £) Explain the failures of classical free ¢lectron theory (06™) | CO2
" Calculate the probability of an electron occupying an energy level 0.02 ¢V above co3
the Fermi level at 200K, in a material. (04 M)
. OR i
a) Compule Clausius-Mossotti equation. (06 M) ¢
2 | b) The angle of acceptance of an optical fiber is 30" when kept in air. Find the angle of
| | acceptance when it is in a medium of RI 1.33, (04 M) COo3
i /:j/ rﬁ/ Compute the expression for electrical conductivity of an intrinsic of semiconductor. | COZ
(06 M)
: ,Ia’f’ Define Fermi velocily and Fermi temperature. (04 M) CcO1
1 : OR
14 | a) Discuss the difTerent types optical fibers with neat diagram (06 M) | CO2 l
|| &) Define angle of acceptance and fractional index change. (04 M) | CO1
5 | a).Discuss the relation between Fermi energy and energy gap using carrier concentration | CO2
of electrons and holes. (06 M)
b) Discuss the point to point communication using an optical fiber with the help co? {' o
of a block diagram (04 M) i
: OR :
| 1 uﬁiscuss the dependerice of Fermi factor on temperature and effect on occupancy of
encrgy levels. {06 M) o2
b) Explain the electronic and orientational polarization with their expression in dielectric
| materials. folte - 1) L (04 M) co2
| 7| a) Explain Hall effect by cofigidering rectangular slaband obtain the hall coefficient. C02_||
pusad : : - (06 M) '
| b) Define polarization and dipole moment. (04 M) | CO1
; OR :
38 Compute the expression for Fermi energy at zero Kelvin. (06 M) | CO2
{7 1b) Define density of states and Fermi factor with their expression. (04 M) | CO1
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; &, i) IJic.--"ust: ﬂ'm SUGCCSS n"‘ quantum free electron theory based on Conductivity expression

coz |
(06 My |
7 [ b) Calculate the Fermi velocity t‘nr thc conduction electrons in silver, given it it ferm:
s energy is 5.5 ¢V, r7¢, © (04.M)

|
OR. ' M ‘-
a) Explain the applications of diclectrics in transformer. Mention the types of Diclectric : l

: lﬂ.. - materials with examples. (06 M) | CO1

b) The clectron concentration in an n-type semiconductor is 4.6x10" /m’, Neglecting the

hole current, calculate the conductivity of the material if the drift velocity of clectron is | CO3
| 356 m/s in an electric field of 1050 V/m.

(04 M)
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