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Ttme allowed 3 hours MaXimum marks 200 

Cancbdate should attempt question 1 and any four oft he remammgquestton 

The number of marks earned by each question Js mcbcated at the end of the question 

Answers must be wntten m Enghsh 

(a) In the figure shown determme the potenhal d1fference between the pomts P and Q m the 
steady state 

• ";:::rt.:'':· ~ !"" It g I 
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(b) You are g1ven a tranS!Stor whose termmal s are unmarked State how you Will determme 1f 11 
1S a pnp or npn tranS! stor and 1 denhfy all three, termmals usmg only a mulh -meter 

(c) When d c current 1S passed through an 1ron cored c01l, the energy stored m the magnehc fie! d 
1S 10 00 Joules and the copper loss 1S 20 00 W What 1S the hme constant of the c01l? 

I 

(d) A CRO With a nsehme of 15 ns measures the nsehme of a Signal as 20 ns What 1S the actual 
nsehme? 

(e) The dram current m m1lhamperes of the deplehon type FET shown!S g1ven by 

F1nd the qmescent current ID 

• 
'" 
FiJ. Q 1(•) 
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(f) A straJght rod of radms a and mfimte length cames a duect current I Fmd the vector 
magnehc potenl!almS!de and outSide the rod 

(g) What are vaructor d1odes? G1ve at least two apphcahons of these dev1ces 

(h) Define gaJn of a antenna of effecl!ve area A If the frequency of the S!gtlal!S doubled, what 1S 
the effect on the gam? 

(a) A parallel plate capaator has length and Width 1m each and plate separahon 1S 10 mm Fmd 
the energy stored m the capac1tor and the force between the plate S 1f a1r 1S filled m the space 
between the plates and a p d of 1 0 k V apph ed 

(b) A d1electnc slab ofrelahve penmthmty 6 1S now Inserted part of the way between the plates 
of the above capaator Calculate the force achng on the end of the slab Does th!S force actio 
push the slab out or to pull1t further m? 

(c) An npn tranS!stor W!th aN =0 98, 100=2 ~a and lEo=! 6 ~a 1S used m a common ermtter 
configurahon W!th V cc = 12 and Rc=4k Fmd m1mmum base current reqmred to saturate the 
tranS!Stor and the vol !age across each JUnchon Neglect VvE (sat) 

(a) In the figure shown after the 1 V source has been connected lot a very long hme, the sW!tch 1S 
closed at i=O Calculate the current m the 3 heruy mductor as a funchon ofhme 

,, 
illlli 

_f'~ Q. ; {a} 

(b) A square wave ofamphtude 1 volt andpenod 2 sec 1S connectedm senes W!th a reSiStance of 
1 ohm and an mductance of 1 hemy at t=O Fmd the current m the c1rcmt 

(a) A 70 0 hne 1S to be connected to a 1 50 0 load by a sech on of loss free hne of phase constant 
5 rad/m Determme shortest length of th!S sechon and be value of the charactenshc 
1mpedance Zo so that there 1S no reflected wave on the 70 0 !me 

(b) In the c1rcmt shown, Q1 and Q2 are 1denl!cal tranS!stors W!th current gaJn ~and Q2 has current 
ga1n W Detenrune the relat10n between 12 and I, 
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(a) The figure shows the common emitter small Signal eqmvalent c1rcmt of an amphfier 
Determme the Z parameters for tills two-port network Is the network (1) acusal (11) pasSive 
(111) rec1procal? 

"' '' 'lnl--<11--' " . 
'• ($;;,,"" 

j I Fig_ Q_ S (a) 

(b) Explam the pnnc1ple of workmg of a stram gauge What 1S gaJJge factor? Show how the 
stram gaJJge m be cotmected m bndges for measurement A 3500 ruckel Chrome stram 
gaJJge(gauge factor 2) 1S workmg at 1000 nucro-stram What output voltage would be 
o blamed 1 f two such stram gaJJges are connected m a half bn dge arrangement exc1ted at 1 OV? 

" 
(a) The voltage shown has a frequency of 1 kHz and 1S apphed to the d10de c1rcU1! shown 

Deternune v0(t) Take d10de as 1deal 

Fla. Q. 6 (~:) 

-1'1'''-.,....~r---

., "'pf-1:; 

(b) A step-graded germanmm d!odehas areS1Shv1ty of2 0-cm on the p S!de and 1 0-cm on then 
S!de Calculate the he1ght of the potenhal bamer For germanmm ~p= 1800 cm'N-s and 
~n=3800 cm'N-s andm=2 5x1013/cm3 at300 K Prove formula used 

(a) A CRO has an acceleratmg anode voltage of 5 k V and length of pl ales 4 em If the maX!mum 
error due to the hme taken for the electrons to pass the plates 1S to be hnuted to 3%, what 1S 
the max:1mum frequency of sme waves that can be d!splayed? 

(b) A co ax:1al gable has an umer conductor of rad!us r and an outer sheath of umer rad!us b A p d 
ofV volts 1S apphed at one end between conductor an sheath and a d!rect current I flows 
through the conductor and returns through the sheath Fmd electnc ad magnehc fields m the 
space between conductor End sheath end also calculate Poyhng's vector m the followmg 
cases 

(1) When both 1nner conductor and sheath are perfect conductors 

(11) When sheath 1S a perfect conductor but 1nner conductor 1S made of homogeneous 
conduchng matenal W!th reS! stance R per metre Explam S!gruficance of Poyhng's 
vectonn e1ther case 

8+12 
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Ttme allowed 3 hours MaXimum marks 200 

Cancbdates should attempt five questwns choosmg not more than three quesl!ons from each Sectwn 

The number of marks earned by each quesl!on Js mcbcated at the end of the quesl!on 

Answers must be wntten m Enghsh 

SECTION A 
(a) The collector current m a b1polarnpn tranSiStor 1S expressed as 

I,~al,(expq~-1) 

where the symbols have the1r usual S!gruficance Fmd the value of trans-conductance at a 
current of 1 mA at room temperature 

The dram current m a MOSFET may be wntten as 

IDS~k W [2(Vas-Vc)V0-VDs][1+ VDS] 
' v, 

1f('lGs-Vr)>VDs 

Vr 1S the threshold voltage W=gate Width, L = gate length and VA 1S the early voltage What 
are the parameters that, control the threshold voltage? At an operahng pomt where VGs­
Vt=2V, VDs = 1 0 V and VA=10 V, the dram current 1S 0 33 mA Fmd the trans-conductance 
and output conductance 

What W!ll be the current equat10n 1f C'hs-Vr)<V DS? 

Compare the mput handling capab1hhes ofb1polar and VET dev1ces 

(b) Show bow the qmescent operahng pomt of a CMOS mverter may be found graplucally 
Sketch the transfer charactenshcs (output voltage vs mput voltage and IDs vs mput voltage) 
ofthe1nverter 

An enhancement mode n chatu1el MOS tranSiStor has 1ts dram cotmected to the gate What 
W!ll be the current-voltage relat10n of the dev1ce? 

(c) Compare the performances of S!hcon b1polar and GaAs FET tranSiStors as m1crowave (1) low 
n01se and (11) h1gh power amplifiers 

(a) The schemahc diagram of a CMOS d1fferenhal amphfier conS!shng of a d1fferenhal pa1r 
(Qn~, Qn2), a current source and load tranSiStors (Qp~, Qp 2), 1S shown In F1g 1 Draw the 
eqmvalent c1rcU1! and denve an express10n for the ga1n when the sW!tch SW 1S connected to 
poS!hon a Fmd the value of the low frequency d1fferenhal gam g!ven-

(,)gm1 ~ gm 2 ~2m AIV) 
n channel (n)gd1 ~ gd2 ~ 0 2m AIV 
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What Will be the change m gam 1f SW 1 s connected to b? 

.,, 
" 

.... It )I~ '•· i-'· ~-.•... ~ 
o-SI'!~ 2r • 

•,(••) 

••• 
F1g Schemahc d!agram of a CMOS OPAJVIP 

(b) The c1rcU1! of an effi!tter coupled free runrung mulhv1brator 1S shownm F1g 2 Explam the 
operahon of the arcU!t and sketch the wavefOrms at the effi!tters and collectors ofQ1 and Q2 
How would you control the frequency? 

F1g 2 C1rcU1! d!agram of an effi!tter coupled VCO 

(c) Explam With arcU!t d1agram the operahon of a Schm1tt tngger c1rcU1! The output of a 
Schm!tl c1rcU1! 1 s apphed to an mtegrator If the output of the mtegrator 1S fed back to the 
Schm!tl, what waveforms would one o btam? 

(d) Show how an R-L---C filter can be real1zed usmg OP-AMP 

(a) G1ve the gate level schemahc of a full adder and 1ts MOS real1zahon Show how an array of 
full adders may be used to real1ze a 3 b1 t x 3 b1t mulhph er If the prop agat10n delay of a full 
adder 1S T11, what Will be the worst case delay m the mulhpher? What 1S a senal parallel 
mulhpher? 

(b) Venfy 1f the arcU!t of F1g 3 represents a master slave JK F/F How does one convert aJK 
F/F to aT F/F? G1ve the block schemat1c of a 4 b1t counter 

"'" 'CloootM ...... _.,.111 .,. 
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(c) Explam how an algonthm for bmaJY dnn S1 on works 

(d) G1ven four enhancement mode n MOS tranSiStors and one deplel!on mode aMOS tranSiStor~ 
demonstrate the real1zal!on of as many log1c funcl!ons as p osS!ble 

(a) Show how a 3-b!t decoder may be 1mplemented usmg ECL G1ve as example of enutter 
funchon log1c 

(b) New 3 b1t addresses are generated b compuhng the followmg lo g!C funcl!ons 

Zn = CRS (Y,J 

Wn=ZnflB, 

and Yn+l =WnXOR C, 

where CRS S!grufies mcular nght sluft Assunung that Y0=(0 0 1), C=(O 0 1), compute new 
addresses for the cases (1) B=(1 1 0) and (11) B=(1 1 1) 

(c) The followmg funchons are to be real1zed usmg counters, accumulators ALU and Muxes as 
pnnc1pal components 

(•) (A+S) mod 7 

(u) " X=O, THEN Qn.,=Qn+1 

ELSE Qn., = Qn 

(111) " X=O, THEN Qn., = Qn+l 

ELSE Qn+l = F(Q,J 

G1ve the c1rcU1t schemahcs for each case 

(d) Explam how the c1rcU1t of F1g 4 enables READ and WRITE1nto Two bases 

.~ .. . 
~ ...... . ....... 

•.• dt,t 

• 

(a) Descnbe the electncal and thermal charactenshcs of a thynstor Explam the operahon of a 
three-phase mverter usmg thynstors 

(b) Wnte a note on stepper motors How are they controlled? 

(c) A system has an open-loop transfer fun chon g1ven by 
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G( s) ~ -{T,-.~,',~J7(,-•7,,C"l 
F1nd the max1mum value of K for wh1ch the system 1S stable under un1ty feedback cond!h ons 
Compute the veloc1ty error co-effiaent and phase margin at K = 10 G1ve the deSign of an 
equal1zer to prov1de a veloc1ty error coeffiaent of 100 and an adequate phase margm Draw 
the Bode d!agram of the system deSigned 

(d) List the non-lmeanhes commonly encountered 1n control systems Use the descnbmg 
funchon method to find the eqmvalent hnear gam of an 1deal relay 

SEI:nON B 
(a) Draw the arcmt of a 3-b!t parallel comparator analog to digital converter Compare the 

speed accuracy, and hardware reqmrement of flash ADC, succesSive approX!mahon ADC 
and a delta-S!gma coder 

(b) DiScuss the opera!! on of amulhplexmg system smtable for a set of 1000 aud1o channels of5 
kHz bandWidth each and three TV channels of 4 MHz bandWidth each for transm!SS!on over 
am1crowave network at 4 GHz 

(c) What are the modulahon methods commonly employed m ophcal fibre commurucahon 
network? G1ve reasons for the1r ch01ce A fibre ophc system operahng at a wavelength of 1 3 
~m has the folloWing system parameters 

Transm!lter power= -3 dbm, Rece1ver senS!hmty= -36 dbm, Connector loss= 2 db, F1bre 
loss=O 5 db/km, System margin=10 db 

Calculate the max1mum hnk length Draw the c1rcm t or a trans-1mp edance amphfier 

(b) What Is a matched fitter? The symbols transm1tted over a channel are 1, 1, 1, -1, -1, 1, -1 
What 1S the 1mpulse response of the matched f1lter? 

(a) DiSplay the S!gnalhng waveforms of bma!)' PSK, ASK, DPSK and FSK Compare the error 
probab1hty performance of the above keymg systems How would an system behave m the 
presence of fadmg? How does one comb at fadmg? 

(b) Usethe1denhty 

x' +1 = (x3+x+1)(x'+x'+1)(x+1) mod 2 to 1mplement a sh1ft register network for a (7, 3) 
code How would you detect an error? 

(c) Descnbe the operahon of a modulator and demodulator for FM that may be used for both 
analog and keyed systems Wnte a note on SNR 1mprovement and threshold behav10ur 1n 
CM 
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(d) A pulsed smus01d of dural! on T sec at an-angular frequency of OJo 1S applied to an 1deal band­
pass filter tmmed to "'' Show how the envelope of the output of the filter would vary W!th 
hme1f 
,,, OJo=OJ,, 

(u) " ~d OJo=OJ,+-

' 
(111) '" OJo=OJ,-

' 
(a) Denve the express10ns for the reflechon and transm!SS!on coeffiaents for a uruform plane 

wave mc1dent on the boundary surface between two d!electnc med!a 

(b) DiScuss how the effechve d1electr!c constant of an 10ruzed medmm would vary Wlth the 
frequency of the Inc1dent Signal 

(c) A transffi!ss!On !me of charactenshc 1mpedance 50 ohms 1S termmated by an 1mpedance of 
100 ohms Fmd the value of the standmg w<Ne, raho and the &stance where the mput 
conductance 1S 20 m1lli mho Express the &stance as a frachon of wavelength 

(d) A rectangular wavegu1de has cross-sechonal d!mens10ns of 3 em x 1 5 em Calculate the 
wavelength correspondmg to the first mode (TE10) of an atr-filled metal gU1de Sketch the 
field d!Stnbul!on for the dommant mode 

(e) Wnte a note on m1crowave filters usmg transm!SS!on !me component 

(a) Descnbe bnefly W!th block schemahc d1agrams the operahon of a colour TV transffi!sS!on 
system State the d!Shnchve features of a TV recennng antenna 

(b) Den ve the radar range equahon DiScuss the conS!derah ons for selechng 

(1) the frequency of operahon 

(11) antenna pattern and 

(111) scanrung methods for ground and atrb orne radars 

(c) G1ve the block schemahc d1agram of a low power (<50 W) radar at 6 GHz usmg solid state 
act1ve components 

(d) Explam how 'delay lines' may be used to prov1de 

(1) pulse to pulse mdeo mtegrahon and 

(11) background cancel! a!! on 
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" Wnte short notes on any four of the followmg 

" (e) D1g1tal Telev1S1on 

0) Computer Commumcal!on 

(c) Magnehc Memones 

(d) Fernie M1crowave Demces 

(e) B10med!cal Electrorucs 

'" T1me and Frequency Standard 

(e) Satelhte Commurucahon 

" D!gJial S1gnal Processmg 
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