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(a) N arne three acceptor and three donor matenals for dopmg of a se~mconductor, Draw, roughly 
to scale, neat and labelled energy band d1agrams for a metal, ann-type sem1conductor and an 
msulator, at room temperature 

(b) Define the terms foe, fr and fr as apphed to a tranS!Stor and establiSh the relahons between 
ili= 

(c) Define the term Q, as apphed to a cod, m terms of energy, and use the same to denve an 
express10n for the Q of a c01l w!uch can be represented as a parallel RL comb1nahon, at a 
frequency f 

(d) Sketch the funchons 

tu(t), (t-T)u(t), tu(t-D and (t-Du(t-D 

where u(t) 1S the umt step funchon, and wnte down the1r Laplace transforms 

(e) An mductance 1S fabncated by wmdmg N turns of Wire around a c1rcular 1ron core ofcross­
sechonal area A, permeab1hty ~and mean length I It cames a current I What do you mean 
by term 'mean length'? Wnte expresSions for the mm £the reluctance of the c01l, the flux 
hnked With each tum of the c01l, and the mductance of the c01l 

(f) From a log of 5 mF, 200V capacitors, how would you construct a 10 ~F, 1,000 V capaator 
uSJng the m1mmum number of 5 ~F capacitors? 

(g) Explam how the low frequency 3 db pomt of an-amphfier can be measured by square w<Ne 
teshng 

(h) Explam, With a block diagram, how the <Nerage speed of an obJect can he measured by usmg 
two photo cells With associated electromc circU!ts so that the md!cahon 1S d!gital 

(a) What do you mean by 'saturahon' of a tranSiStor? In the circU!t shown m Fig Q 2a, 
determme V BB to saturate the tranS! stor Assume V CE'" = 0 1 V, V E'" = 0 6 V and hFE = 50 

" 
•• 

(b) State and prove Miller's theorem Apply it to urul ateralize the hybndx eqU!valent arcU!t of a 
common em!lter amphfier With a reS!Sh ve load State clearly the assumphons mvolved 

(a) SyntheSize one RL and one RC netword to realize the open arcle voltage transfer fun chon 

"-" 
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as+b 

Jush fy your answers fully 

(b) Fig Q 3 bi shows at two-port demce called the gyrator whose short-arcmt adtll!ttance matnx 

" 
[

0 -Gl [y]~ G 0 

Show that the two two-ports of Fig 3 Q 3 bu and Q 3 b111 are eqmvalent Fmd L 

• 

o--------,,I&O,.r--------o 
(i) @ 

(iii.) 

(a) An air-filled coa:nal cable has mner and outer conductors of radu a and b The pnmary 
constants of the !me, per urut 1 ength, axe given by 

R • -' (-'- • -'-) 
2tra5 a b 

"' b L ~ hi";; 
What do a and 5 m the express10n for R stand for? It 1S known that at the frequency of 

operat10n £ 211JL?.R Fmd approX!mate express10ns for the charactenshc impedance Zo and 
the attenuahon per umt length of the !me Show that the Latter 1S amimmum when 

b b b 
-ln-~1+­
c c c 

(b) Let a lo ssl ess transtll!sS!on !me of length I and charactenshc impedance Zo be termmated m a 
load impedance ZL Let diStances be measured from the load and i e let x=O correspond to 
the load end and x=l correspond to the source end Also, let V1 denote the amphtude of the 
madent wave at the source end Show, from first pnnciples, that the total voltage Vat any 
p omt x of the !me 1S g!Ven by 

2V,e -JfJ 
V~ l (ZLcosjJX+JZosmfJx) 

Z1 + Zo 

where ~ is the phase constant of the !me 

(a) Explain, W!th a block diagram, how AiD convers10n can be achieved by usmg an analog 
comparator, a counter, aD/A converter and an appropnate gate arcmt 
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(b) Show that the mductance Lx and !IS eqmvalent senes reSiStance rx can be measured W!th the 
c1rcu1t shownm F1g Q 5b Ind1cate, clearly, the folloWing 

(1) In the measurement, should the vol !meter readmg be max1m1Sed or m1runuzed? 

(11) What 1S (are) to be vaned to aclueve (1) osc1llator frequency, C, R or a comb1nahon 
of them? 

(111) If more than one parameter 1S to be vaned m (11) what 1S the sequence ofvanat10n? 

(a) A parallel plate capaator has plates of surface area 0 01 m', wh1ch are separated by a 
d1stance of 0 005 m m a1r Calculate the capac1tance, g!Ven that penruthv1ty of a1r 1S 8 9x1 o­
" F/m 

A slab of pyrex glass ofd1electnc constant 56, w!uchjust fills the space between the plate~ 
1S shd between them Determme the change m capaa lance 

Let the capac1torW1th a1r d!electnc be charged to 100 V and diSconnected from the chargmg 
source Now, 1f the pyrex glass 1S mserted between the plate~ how does the voltage change? 
What 1 s the percentage change m the stored energy? 

(b) Let Z(s) be an RC 1mpedance, where s=a+Jw 1S the complex frequency Draw sketches of 
p osS!bl e vanahon of Z( a) W!th a 

From amongst the four 1mpedance funchons g!Ven below, p1ck up the one wh1ch qual1fies as 
RC, and g1ve 1ts Foster I and caner II real1zahons 

s(s+2) s(s+1) (s+1)(s+3) (s+2)(s+3) 

(s+1)(s+3)'(s+2)(s+3)' s(s+2) s(s+1) 

(a) ConSider a hnear, centre-fed, d!pole antenna of half length I rad1atmg a wave of wavelength 

A Sketch the current d!stnbuhon m the d1pole and 1ts rad!ahon pattern for each of the 
folloWing cases 

,,, 1/ic :0: 0 05 

(u) llic=025 

(111) llic=05 

(!v) 1/ic = 2/3 ,,, 1/ic = 3/4 

(b) Explain W!th necessa!)' block d!agrams and equahons, how the folloWing performance 
charactenshcs of a medmm wave AM transnutter can be measured 

(1) percentage mo dulahon (11) power output 
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SECnONA 
(a) The h -parameter model of a tranS!stor am ph fier connected as a common -etllltter amplifier for 

low frequency small Signal operahon 1S shownm F1g below 

Denve express10ns for voltage gam, current gam, mput 1mpedance Output ad!mttance and 
power gam Fmd the above quanhhes for the above c!rcUlt G1ven hu = h,= 100 ohms, hu = 
hx = 2 5 x 1 o-•, h21 h, = 50, h, = h0 = 25 tlllcroamps/volt, R = 1000 ohms, Z1=1600 ohms 
(reSJshve) 

(b) DiScuss quahtahvely the vanous arrangements used for b1as stab1hty and the1r effechveness 
and otherw:tse 

(c) Develop an express10n for the stab1hty factor for a collector to base b1as arrangement Also 
explam how the collector to base b1as c!rcUlt Will stab1hse the operahng pomt for vanahons 
ofC 

(a) Denve an express10n for output voltage for a low-pass R-C filter when an mput pulse 1S 
apphed Obtam an express on for nse hme 1n terms o f3 -db cut-off- frequency 

(b) If the R-C hme constant of a !ugh-pass arcmt!S made mcreasmgly smaller m companson to 
the durahon of the mput wavefonn, 1S the Width of the output pulse mcreased or decreased? 
G1ve analyhcal reasons for your answer 

(c) A smgle pulse shownm F1g 2(a) 1S apphed to the c1rcU1t F1g 2(b) att=O If the 1mhal voltage 
on the capaator C 1S -20 volts, Wlth polanty shown1n F1g 2(b), evaluate the complete output 
response Make reasonable approX!mahons and state them clearly 

(a) Explam the pnnaple of operahon of a Forward SW!tclung Regulator and obtam the 
express10ns for mductance and capac1tance used m the regulator Choose Land C 1n such a 
way that the peak vanahon of current through L do not exceed 20% of average value of 
current through 1t 
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(b) A senes d!SS!pahve regulator has an output voltage of 30 volts at a rated load current of 10 
amps If the stand-by current be 5 00 milliamps, calculate the effia ency of the regulator when 
the mput voltage 1S (i) 33 volts (11) 43 volts 

(a) Develop the Boolean equahons for 2 mput and 3 mput NOR gates gnnng sU!table symbols 
and tables 

(b) Explam De Morgan's first theorem usmg circU!ts of NOR gate as well as AND gate W!th 
mverted mputs Give the relevant tables 

U smg NAND gate and OR gate W!th mverted mputs, explam De Morgan's second theorem 

(c) DiScuss m details, the workmg of full-adder logic arcmt and extend your d!scuss10n to 
explam a bma!)' adder that can be used to add two bma!)' numbers 

(a) State and explam Nyqmst stabihty cntenon m feedback control system, tahng a specific 
example and gnnng relevant sketches 

(b) Explain Hutw1tz stabihty cntenon for detenmrung stabihty 

The charactenstic equahon of a fourth order system 1S 

s4+8s3+18s2+16s+5 =0 

Find the stabihty ofth!S system 

(c) Take an R -C filter network and develop apolar plot of its smus01dal transfer funchon to show 
that it is a semicircle 

SECTION B 
(a) Explain gnnng Applegate diagrams, the pnnaple of velocity modulahon used m Double­

resonator Klystrons as well as Reflex Klystrons 

(b) Give a complete analySiS to o btam the relahonship between accel erahng and reflector voltage 
reqmred for osallahons m a Reflex Klystron, stahng clearly the assumphons made Hence 
explam how only diScrete values 0 reflector voltage can produce o sallat10ns 

(c) Descnbe clearly, givmg relevant sketche~ bow Magnetrons can be turned state also the 
extent in percentage to which the frequency can be vaned 

(a) Starhng W!th maxwell's field equat10ns and wave equahon~ develop express10ns for the 
vanous electnc and magnetic field mtenS!Iy components for aTE mode ofpropagat10n m a 
perfectly conduchng hollow rectangular wavegmde Assume that the gU!de has a Width a in 
be x-direct!On, and height b m the y -d!rechon, W!th energy prop agatmg m the z-direchon 

(b) Hence obtain express10ns for field mtenS!ty components for the dommant TE mode and also 
express10ns for the phase constant, cut-ff frequency, veloaty of propagahon and guide 
wavelength 

Wnte detailed notes, but to the pomt, on the folloWing 

(a) MagicTee 

(b) Direch onal couplers along W!lh the mode of propagah on 

(c) Bolometer Bndge 

(d) Metalhc lens and the shape of profile of metal stnps used m lens for m1crowave workmg 

(a) Starhng W!lh fundamentals develop the radar - range equat10n, undendeal!Sed condihons 

(b) Explain bnefly the factors w!uch mfluence the radar-ran equahon specially takmg the effect 
of n01se mto conS!derahon Obtam the modified equat10n for ma:nmum range takmg the 
effect of them all n01se 

(c) Explain Doppler effect and descnbe how tlus effect 1S used m MTI radar 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/


1 0 DiScuss any five of the followmg With detatled but preciSe motes 

(a) Satelhte commumcahon 

(b) Shanon-Hartley relahonslup pertammg to the channel- cap ac1ty m conunurucahon systems 

(c) Type of modelahon used for colour TV g1vmg reason 

(d) Bndge Duplex Telegraphy 

(e) D1al tone and Busy tone c1rcU1tsused m telephony 

(f) Ophcal fibres and the reasons for 1ts use m tele-conunumcahons 

(g) Carner current and 1ts use m telegraph and telephone commumcahons 
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