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Ttme allowed 3 hours MaXJmwn marks 200 

Canchdates should attempt Question 1 whJch Js compulsory and any jourofthe remammgquestlon 

The number of mark, earned l:y each question Js mcbcated at the end of the question 

Answer must be wntten m Enghsh 

Answer bnefly and to the p 01nt 

8x8=64 

(a) Can an mductor of value 1 mH be fabncated by the mtegrated arcmt technology? If your 
answer 1S 'yes', expl am how If your answer 1S 'no', suggest an altemahve 

(b) Draw the symbol of a TRIAC and 1ts pnnc1pal v-; charactenshcs Label each d1agram mas 
much detatl as posSible 

(c) When two 2-port networks are connected m parallel, the [y] matnx of the resulhng network 
may not be the sum of the [y] matnces of the component networks Why? G1ve examples to 
11! ustrate tills fact 

(d) A source ofmtemal1mpedance R + JX, dehvers power to a vanable load of1mpedance R1 + 
JO Denve the cond!hon(s) for maX!mum rowelm the load 

(e) In an a c arcmt the effechve reSiStance of a conductor 1S h1gher than 1ts d c reSiStance Why 
!Stlusso? 

(f) Defme the term 'rad1ahon reSiStance' as apphed to an antenna ConSider two d1poles of 
lengths I and 21 w!uch are exc1ted by smus01dal currents at frequenaes f and £'2 respect1vely 
What 1 s the raho of theu rad! at10n resiStances ? 

(g) Explam how a Q-meter can be used to measure the pnmary constants R, L, G, C of a 
transm!SS!on !me 

(h) What 1S an mshumentahon amphfier? Draw the c1rcU1! of such an amphfier usmg op amps 
and denve an express10n for 1ts gam 

(a) Denve the d!ffus10n equat10n 

E!N ~Dc?N 
& &' 

where the symbols have the1r usual mearungs 

(b) Sketch five d!fferent connechons m wluch a b1polar JUnchon tranSiStor can be used as a 
d10de Determme the senes reSiStance m each case, 1f the g1ven tranSiStor can be represented 
by the eqU!valent c1rcU1! shown m F1g Q 2 (b) Wh1ch of these five connechons has the 
lowest senes reSiStance? 
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(a) ThecircUltshownmFig 3(a)1Sknownasa 

VBE mulhpher Justify tlus by denvmg an express10n for VA Draw a sketch of VA versus IO 
Idenhfy clearly the reg10ns m wluch Q 1S ON and Q iS OFF 

(b) The electric field 

if~ 2 cos (1 081- z)a, + 2 sm (1 081- z)aY 

where a, and ay are umt vectors m the z and y direchons. 1S established m a certam 

matenal. whose permeability iS the same as that of free space What 1S the penmthvity of the 
medmm relahve to free space? Detemune the accomp anymg magnehc field if 

(a) Realize the dnvmg p omt adnu ttance 

I I 
3s2 +10s+6 

y s ~ s2 +6s+6 

m the form shown m Fig Q 4 (a) 

l"fa. Q. 4 1•1 

(b) Fmd anotherreahzahon. ofY(s) ofQ 4 (a). which!S different from Fig Q 4 (a) 

(c) In the circmt of Fig 4 (c). Q1 and Q2 are idenhcal Fmd I, in the terms o flo 
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Fig. Q.4(<) 

(a) For the C!fCUl! shown1n F1g 5 (a), obtam an express10n for the current lx m terms of I, and 
the C!fCUl! parameters Fmd the cond1hon(s) under wlnch lx = 0 

'• (!) 
' \, 
f--"-·~-~~-~ 

-·-- c 
T • 

(b) Probe measurements on a uruform plane wave show that the electnc field E has only a z­
component and that the &stance between the poS!hve maXIma, as measured along the x andy 
axes, are 5 m and 3 m respechvely Spec1fy the d1recl!on of propagahon by a umt vector 
Also, find the wavelength 

(a) The bndge shown m F1g Q 6(a) can be used for measunng an unknown mductance Land 1ts 
senes reSistance 

Rx Detenrune the cond!hons for reS!Shve and reachve balance Are they mdependent of each 
other? What are the largest values of Lx and Rx wlnch can be measured by the bndge 1f 
R1=20 kO (fixed), R2=50 kO, c, = 0 003 ~F. Source frequency= 1 megarachan/s, c1 1S 
adJustable from 1 0 pF to 15 0 p F, and R, 1S adJ ustab1e from 0 to 1 OkO? 
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(b) A two -Wire lo ssless !me m aJr, havmg a characten st1c 1mp edance of 1 00 R and a phase sh1ft 
of Y,rad/m, 1 s termmated m a 1 00 pF cap ac1tor m parallel With a 1 00 0 reS! stor Determme 
the VSWR on the hne 

(a) A capac1hve transducer, used to measure small diSplacements, conSists of the mtenhg1tal 
arrangement ofmne plates m a1r, as shownm F1g 7 (a) Each plate measures 25 mm x 25 
mm and the diStance between two consecuh ve pl ales 1S 0 2 5 mm Determme the senS1hv1ty of 
the dev1ce (Assume the p erm1ttnnty of aJr to be 8 85 pF /m ) 

(b) It 1S deS!fed to measure the peak value of a 100kHz smus01dal voltage source of output 
reSiStance 10 kO With a CPO whose mput reSiStance 1S 1 MO and whose mput capac1tance 1S 
50 pF Detenrune the percentage error of th!S measurement 

(c) A temperature sensmg dev1ce can be modelled by a first order system With a hme constant of 
6 seconds If at t=O, the temperature 1S suddenly mcreased from 25'C to 150'C, what 
temperature Will be md1cated after 10 seconds? 
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Ttme allowed 3 hours MaXimum marks 200 

Canchdates should attempt five quesl!ons, choosmg not than three quesl!ons from each secl!on 

The number of marks earned l:y each quesl!on Js mcbcated at the end of the quesl!on 

Answers must be wntten m Enghsh 

SECnONA 
(a) The current-voltage charactenshc of an n -channel M OS FET 1S given by 

]D-K(2('hs-Vr)VDs-V2Ds), if VGs-VT>VDs 

=K(VGs-Vr)2, VGs-Vr<VDs 

The MOSFET 1S operated as a self-biased amplifier W!th a dram load of 100 k ohms Given 
that the supply voltage 1S 5 V, K=20 nucroampN', VT~2 volts, self-bias voltage across a 
source reS! stance of 50 k olun 1S 1V, find the gam of the amplifier Ignore the impedance of 
the bypass cap aator aero ss the source reSiStance 

(b) Can we use three or more tranSiStors to form Darlington pa1rs? Jushfy your answer 

,.--f~ 

Explam the pnnciple of op erahon of the Darlington emitter follower empl oymg modified bias 
circuit shownm Fig 1 If the gam ofth!S amplifier be 0 99, determme the value ofR3 for 
o btammg effechve mput reSiStance contnbuted by R3 greater than 1 0 MO 

(c) What type of feedback arcuit 1S represented by the circuit shown m Fig 2? Draw the 
eqmvalent circmts of tlu s amplifier and hence obtam the mput impedance W!th feedback 

~ 
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(a) How 1S an operahonal amphfier used as a buffer stage ? Denve express10ns for the mput 
1mpedance and gam of such a buffer stage 

(b) An unregulated supply vanes between 20 and 25 volts and has a 100 1ntemal reSiStance A 
1 0 V Zener d!o de W!th maX!mum d!SS!pahng power of 80 0 m W 1S to regulate tlus vol !age for 
use m a tape recorder The recorder draws 30 mA wlule record!ng and 50 rnA wlule playmg 
back The 'Knee' of the Zener charactenshcs occurs at 10 mA The Zener d10de reSiStance 
may be assumed to be 100 m the operahng range Determme the senes reSiStance needed so 
that the Zener d10de regulates contmuously 

(c) A voltage pulse of W1 dth tp 1S apphed to a h1gh- pass RC c1rcU1! Plot the output waveform for 

(c) 
RC __ ,, 
c, 

(u) 
RC --«( 
c, 

and explam 

(a) How 1S an FET used as a VVR (voltage van able reS! stance) ? Explam 

(b) The c1rcU1! of the enutter coupled astable mulhv1brator 1S shown m F1g 3 Explam 1ts 
operat10n as a voltage controlled osallator and sketch the waveforms at vanous p01nts 

"' .... 
,----!"' .. ... 
.~ .. ... ... 

,,., 
(c) Draw the c1rcU1! of a Schnutt tngger (regenerat1ve comparator) and explam 1ts operahon 

Sketch 1ts transfer charactenshcs and response to an arb1trary Signal 

(a) Use a KamaJJgh map to S!mphfy the Boolean express10n 
-- - - -

Y ~ABC+ ABC+ ABC+ ABC+ ABC 

(b) Explam the op erahon of the c1rcu1t shownm F1g 4 and show the waveforms at no des a and b 

cc 
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Fig.4 

(c) Sketch a4 b1t sh1ft left regiSter and explam 1ts performance 

(d) Wnte the truth table for a full sub tractor and hence o btam 1 ts 1 og1c c1rcU1 t 

(a) Develop a state equahon formulahon for a System descnbed by 

and g1ve an analog S!mulahon diagram Sketch the phase plane lr8Jectoty for a1=12 and 
denve the step response from the diagram Ind1cate the mod!licah on m the !raJ ectoty when a1 
1S replaced by a non-lmear funchon ofx 

(b) Draw a Signal flow graph for the system shown m F1g 5 and hence obtam the transfer 
funchon C(s)/R(s) usmg Mason"s gam formula 

-. • '-i'i:H,H~ 
L~~~l---' 

(c) A closed loop control system 1S to be deSigned for an under damped response to a umt step 
F1nd the deS!fable range of pole lo cat10ns for the second order system The spea ficahons for 
the system are 

30% >per cent overshoot> 10% 

Settmg hme < 0 4 sec for ±2% tolerance band 

SEC:'nON B 
(a) Show the hme domam and frequency domam (spectrum) charactenshcs of the followmg 

modulated waves produced by a smgle tone 

(1) AMSC wave 

(11) SSB upper S!de band 

(b) W1th the help ofsU!table analyhcal steps show that for AM W!th large n01sethe performance 
of the envelope detector proves mfenor to the rpnchronous detector 

(c) W1thout takmg recourse to denvahon of express10ns for SNR diScuss the threshold effect1n 
FM and 1ts 1mprovement W!th phase locked loop 
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(d) Bnefly descnbe a scheme for the 1mplementahon of a DPCM system DiScuss advantages 
and diSadvantages of DPCM compared W!th PCM 

(a) Draw a properly 1 ab elled block d1agram of a monochrome TV transm!tter 

(b) DiScuss the operal!on of the colour demodulators m a TV receiver Explam why (R-Y) and 
(B-Y) are normally selected as their outputs 

(c) Explam the workmg of a pulsed radar system Compare 1ts ments and dements W!th CW 
Doppler radar system 

(a) An MTI radar operates at 10 GHz W!lh a PRF of 3000 pp Calculate the lowest three bhnd 
speeds ofth!S 

(b) Wnte mam features of Start-Stop telegraphy used m tel e-pnnters 

(c) Descnbe the construchon and charactenshcs of the nucrophone employed m telephone 
handset 

(d) An analog S!gnal!S band hnuted to B Hz, sampled at the Nyqmst rate and the samples are 
quanhzed 1nto 4 levels The quanl!zed levels are assumed mdependent and occur W!th 
probab1hhes 1/4, 1/3, 1/8 and 1/2 Fmd the average mformahon and mformahon rate of the 
source 

Obtam an express10n for the vel oc1ty of propagah on (group vel oc1ty) m a wavegm de 

A 6 GHz Signal 1S to be propagated m the dommant mode m a rectangular wavegu1de If 1ts group 
veloaty 1S to be the 90% of the free space veloc1ty of hght, what must be the breadth of the 
wavegu1de? What 1mpedance W11l1t offer to tlns Signal, 1f 11 1S correctly matched? 

(b) Bnefly descnbe the camty couplmg methods F1nd the resonant frequency of a copper 
rectangular camty of d1menS1ons a=b=d= 1 0 em for TE101 mode 

(c) What 1S the pnnc1ple of strappmg 1n a magnetron? What are he diSadvantages of strappmg 
under certam cond1hons? Show the cross sect10n of a magnetron anode Cav1ty system d!al 
does not reqmre strapp1ng 

10 Wnte notes on any four 

(a) Satelhte commumcahon 

(b) CMOS 

(c) IntegratedmJechonlog!c 
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(d) DAC 

(e) IMPATI 

(1) Electromc SW!tclung system 

(g) Opl!cal fibres 

(h) Sem1-conductorlaser 
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