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FIFTH SEMESTER B.TECH. (ENGINEERING) DEGREE

: DECEMBER 2OO7

EE 04 506-ELECTRICAL ENGINEERING MATERIAL

Time: Three Hours

(2OO4 admissions)

L

Maximum : 100 Marks

Constants :
K= 1.38 x 10-?3 JKr
h = 6.62 x 10-31 JS

e = 1.60 x lQrts g

nr = 9.11 x 10{r kg

eo = 8.85 x 1Fr2 Fm-r

I. (a) Use diftrsion and energy band diagrams to illustrate how a pn junction is formed, showing
clearly in the band diagram, the position of Esand any band bending that may result. Annotate
the diagrams with all information, especially the built in potential \.

(b) Illustrate some applications of llall -agnetic switches and summarise briefly their main features.

(c) Draw a diagram which clearly shows the enerry levels and sublevels associated with electron
energies in an atom and the maximum population of each of these levels. How do the 4 quantum
numbers relate to these enerry levels ?.

(d) Name and describe the types ofprimary bonding that can occur between atoms. How is primary
bonding different to secondary bonding ?

(e) Use diagrams to describe n-typeandp-type doping of Group fV semiconductors. Explain carrier
flow underan electric field for intrinsic and for inpurity- semiconductors.

(fl Calculate the built in voltage developed by a pnjunction operating in the saturation region,
with No - 19221^3. No = 10r8/m3 and an ninfrinsis carries density o116167-3.

(g) Name some applications where the installation of a PV system is fuly justifiable on the grounds
' of conventional economic arguments.

(h) What advantages do PV systems have in comparison to diesel pumping ?

(gxb=40marks)
II. (a) The electron density in the conduction band of a semiconductor can be derived as

N. :\ "* -[%e) *n"'" Nc = 2 i#]t" . ur" this term and a simirar one for hotes

in the valence band to show that E, in an intrinsic semiconductor lies close to Ec/2.

Or

Turn\er



D 42176

(b) s; that the magnetisation (M) of a ferromagnetic materiar can be expressed in the form

,i*.,#=#{#}
T t T". T. is curie

where II = 0. Discuss the significance of this equation at T i T" and

temperature. (15 marks)

the complex nermittivity e'= t' - i e"' show p and tan 6 of the capacitor can be' ,.i

III. (a)' (i)' Using the complex permitl

writte n as ; F = tan )' = #. Comment on tbe significance of the above equation'

(ii)Considerthecircuitinthefigure.Showthattheadmittanceoftheircircuitisgivenby

,La

f' = jClur + iwtL _
where woz = t[LCz.

woz -w2 + j&wtL
(15 marks)

. r .or'
(b)(l)Anatomhasapo}arizabilityoft040faradl,'ltfindsitselfatadistanceofl0angstroms

16s'pro'tbn and' the atom attraet eacb other'
(? marks)

(ii) Apointdipoleofpcoulombmfinds itselfatadistanceof a metersfromthecentreofan

atom of polarizability a f.tJ #, the directio" 
"r 

P i" p"tallelto the line joining the dipole

and the centre of the rtom. r'ioa the dipole -";;;;d.tc"d in the atom' Y
(8 marks)

ry. (a) ThemagneticfreldstrengthinapieceofFerlrP.rq%enoere 
m-1.' Giventhatthe susceptibility

of Fe2Os at room temperature 
-i"-i.a t ffslfioa th"-; densiry and the magnetization in

the material. compare the "*o,", with those ;T th" preced-ing problem' what is the

magpetization at the temperature of liquid nitrogen ?

Or

o)Thetemperaturedifrerencebetweentheinsideandoutsideataglrasswindowis?2oFahrenheit.
The glass has a therm"t 

"ooao"ii.ityoio.oozs "rroti"r 
o":ici-r aegree-r and is I mm thick'

Find the ";;;;t;* 
in joules through the window per m2 per hour'

(ii) Explain the liquid insulators' (15 marks)
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V. (a) EErt';rr the following terms :

(0 Magoetic resonanoe.

.($ Ebctron magDetic resonalce'

Cd Hectru gPin resiaane.

(iv) Femomagnetic retmane'
(f5 marks)

Or

Wbat is the difrerence between phototbermal conversion and photovoltaic converebn with

examPled' 
(15 marks)

l:

(4x 15=60 marks)
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