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(1-a) A,ccording to energy band theory, what
insulating maferials?
(1-b) Give a brief comparison between
(1-c) Two distinct metals ane connected

A.llowed Tabtes and Chants: {None)

is the difference between conducting,
1

rnetals, ceramics, and organic materials.
in series. Prove that:

(25 Marks)
serniconducting and

#zz

where, Rland Rz are the resistances of the fwo
resistamces, respectively.

Rtet* R=a,
.fit + ft,

metali, and cr and c2 ane their temperaterre coefflcient of

(x-d) "4' nesistor of 80 O resistan.:.huutlq a temperature coef,ficient of 0.0021/C" at 0 Co is to beeonstnucfed' wires of two n-eaferials (A and B) of suitable cross-sectional area are available" For materialA the nesistance is 80 (} per 100 m and temperature coefficient is 0.003 / co atO co. For material ts theresistance is 60 o per 100 m and temperature coefficient is 0"0015 / co atO co" calculate suitable lengths ofthe wires of materials A and B to be connected in seri€s to gef nequired resistor.

ouestion (2r 
:^r,-- --:4,- L, 
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Qs Marks)(2-a) Explain briefly, with the aid of suitable skefches, the conduction anechanism in an lnfrinsicsemiconductor.

(2-b) Describe' with the aid of suitable sketches, the construction of, photovoltaie cells, its theory ofoperation, and its characteristics.
(2-c) what is the usefulness of the conductive grid attached at the surface of photovotrtaic cells?(2-d) Thermistor is one of the important applications of semiconducting rnaterials. Explain briefly what ismean by the term "thermistor", and its characteristici.

Ouestion (il :
(25 Marks)(3=a) what is rneant by "Nanofiller". Give at least foun exarnples of its possible shapes.(3-b) Define the ferms: "Nanotechnorogy", and IfNanocompositesrf .

(3-c) Define the following terms: "hydrophilic", "hydrophobic,,, and ,,superhydrophobic,,surfaces.
(3-d) calculate (a) the saturation magnetizationano @fthe saturation flux density for nickel, which has adensity of 8'90 g/cm3. Take: the atomic weight of nickel : 58.21 g/mole, Bohr magnetons per atom = 0.6,Bohr magneton (pn) = 9.27*1044 A.-t, and Avogaorot number = 6.023*1023 atoms/rnole.
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(4-a) what is the effect of semiconductive coating on the electrie f?eld

{25 Nilarks} .
distrihution $ver the surfaces of

high vottage insulators?. clarify your answen witlr suitable sketches"

(4-b) Erigh voltage insulator is coated with a hydrophobic manocomposite has a nonlinear trv

characteristics. Is the flashover performance of this insulator irnproved?" trf yes, what are the reasons f,or

this improvernent?.
(4-c) Describe the effect of nanosized Ti02 on the flashover performance at oivpressboard interface'

(4-d) Give the reasons for flashover performance improvement at oivpressboard interface when using

nanosized TiOz.
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