
Ttme allowed 3 hour lvkmmwn marks 200 

Canchdates should attempt Quesl!on 1 whJch Js compulsory and any fourofthe remmmng quesl!on 

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

Answers must be wntten m Enghsh 

(a) Draw the eqU1valent arcU1t of a prachcal reSistor, takmg Its lead mductance and stray 
cap aatance mto account Show that, at low frequenc1es, the prachcal reSiStor may behave as 
an 1deal reS! stor 1f the element values are properly related Fmd tlus relahon 

(b) Draw the eqU1valent c1rcU1! of a prachcal) capac1tor, takmg 1ts lead mductance, lead 
reSistance and leakage reSiStance mto account What 1S the frequency above wh1ch the 
cap aator actually behaves as an mductor? 

(c) The 1mpedances of the two networks shownm F1g 1 are the same F1nd the values of C~, B2, 
R, and 0 2 

.... f~ .. ,.- 1... .., ~~ 
.._L g 1 -n· l'l 

Fi1o1 

(d) State and prove the 1m hal value theorem of Laplace transforms 

(e) F1nd the mtnnS!c earner concentrahon of Germaruum, 1f1ts mtnnS!c reS!stnnty at 300 °K" 
0 47 ohm-m It" g1ven that the electromc charge" 1 6 x 10-19 coulombs, and that electron 
and bolemob1hhes at 300 °K are 0 39 an 0 19 m2/(volt sec), 

(f) An antenna array 1S reqU1red to produce the normal1zed rad1ahon pattern shown m F1g 2 
Speafy all that you can about the array 
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(g) A voltmeter havmg a senS1hv1ty of 1000 ON reads 100 Von 1ts 150 V scale when connected 
across an unknown reSiStor Rx m senes W!th a nulhanuneterwh1ch reads 5 mA Fmd Rx 

(h) What 1S the resoluhon of a 3Y, d!g1t d!splay DVM for 0 to 1 V range? What 1S the resoluhon 
ontheOto 10Vrange? 

(a) G1ve a schemahc d!agram of the SCR and denve 1ts eqmvalent representahon m terms of 
tranSiStors Express the current m the SCR m terms of the I"'s and alphas of the md!mdual 
tranSiStors 

(b) The d10de shown m F1g 3 1S nor 1deal, and has a reverse saturah on current of 1 0 ~A Fmd the 
peak forward current In the d10 de and the peak forward voltage drop across 11 

(c) Draw the complete hybnd-vs eqmvalent c!rcU!t of a tranSiStor and find an express10n for the 
short-c1rcU1! current gam 

(a) Explam, W!th a neat block d!agram, the pnnc1ple of operahon of an mshument for 
measurement of the harmoruc content of a waveform, usmg a null network 

(b) A c01l was tested usmg a Q-meter and the folloWing results were obtamed 

Osallator Frequency 

3 MHz 

6 MHz 

F1nd the self-capaatance of the c01l 

Tumng Capaatance Settmg 

251 pF 

50 pF 

(c) A stram gauge of reSiStance 1k0 and gauge fact 2 1S mounted on a canhlever beam and 
connected m one arm of a Wheatatone bndge, whose other three arms have a reSiStance of 
1k0 each The bndge 1S supphed by a 1 OV source and the detector has a reSiStance of 1k0 
and a senS1hv1ty of 10 mm/~A What 1s the detector deflect10n for 0 1% stram? 

(a) Explam how Hall effect can be used to the earner concentrahon m a senu-conductor 

(b) SyntheSize a network to real1ze the voltage transfer funct10n 

V0(s) s+a 
--~K--
V,(s) s+b 

where a<b What 1S the h1ghest posSible value of K that can be real1zed? 
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(e) Determme the relahonsh1p(s) between the elements of the network of F1g 4 so that 1ts 
Impedance 1S reS!Shve at all frequenc1es 

'"'~ ' 

Fia. 4 

(a) The sW!tch 1n the c1rcU1! shown m F1g 5 has been In poS!hon a for along hme At t=O, the 
SW!tch!S moved to poS!hon b Fmd v, (0+), v, (0-,) 

~ , v0 (t) for t>O and 1, (t) for t>O At what value oft W!ll v, (t) pass through zero 
d; l~. 

value? 

(b) Fmd the transfer fun chon of the network shown1n F1g 6 Plot the magmtude response of the 
network and show that 11 behaves a band-pass filter What are 1ts centre frequency and Q? 

..... 
(a) Calculate, from first pnnaples, the capaatance of a sphencal condenser, formed by two 

concentnc conduchng sphencal shells of radu a and b, b>a, when the reg1on between the 

spheres 1S a d1electnc W!th penruthv1ty" 

(b) Cany out appropnate mathemahcal analySis to denve a phySical mterpretahon of the quanhty 

Ex if for a umform plane electromagneh c wave 

(a) A two W!re lossless transm!SS!on !me of charactenshc 1mpedance 300Q length 2m and 
veloc1ty of propagahon 2 8 x 108 m/s 1S d!wen by a smus01dal source of 3000 mtemal 
reS! stance, 60V amplitude and 100 MHz frequency, and 1S termmated mareS! stance of 1500 
Determme-

(1) the reflechon coeffiaent at the output end 

(11) the VSWR on the !me 

(111) mput 1mpedance 

(1v) mput current 

(v) average power supplied to the !me 
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(vi) average power supplied to the load 

(vu) the amphtude of the load voltage 

(b) A pure sme w<Ne at a frequency of OJo rad/s 1S reqU1red for a part:!cular apphcal!on The 
ava1lable Signal generator produces a waveform at OJo tad/a, which 1S nch m the second and 
third harmorucs G!Ve a Simple means of gethng nd of these harmorucs usmg the LEAST 
posSible number of circU1t elements Give the element values m terms of OJo 
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~lEI:TIU:INII:$ ANI:! T~l~l:llMMUNII:ATIIIN ~NIIIN~EIUNil 

Ttme allowed 3 hours lv!aXJmwn marks 200 

Cancbdates should attempt five questions choosmg not more than three questions from each Section 

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

Amwers must be wntten m Enghsh 

SECnONA 
(a) DiScuss the different types of tranSistor b1asmg arcmts Den ve an express10n for the stab1hty 

factor m self-b1asmg c1rcU1 t 

(b) In an R-C coupled amphfier usmgtranS!Stors, find the m1d-band gam and the two half-power 
frequena es neglechng the effect of b1asmg components m the c1rcmt The dem ce parameters 

" 
h,=2 kQ , h,,=50, Ct~=lOOpF Ct,,=4pF, R = R1 = !OkO, 1\, = lkO, C, = Ct = l~F, 

C.,=20~F, RE= lkO 

" 
(c) In the arcmt shown m F1g 1, R,=12k0, Rg=!MO, R,=2k0, VDD=25 volts, C,=!OO~F, 

1Dss=4 rnA, Vp=-4 volts, g,=lmU, rd?.Ri 

Detem11ne VDs, Id, Vi!f and A V 

~ 

' . 
.... 

(a) Draw the eqU1valent c1rcU1! or aCE amphfier usmg hybnd "model at !ugh frequenc1es and 
denve the express10n for voltage gam and band-Width takmg source reSiStance mto accoMI 

(b) A S!hcon tranS!Stor has the folloWing parameters 

h,.=50, h~= lkO, fr=300 MHz, Ct~ = 4pF, I, =2 0 rnA, T=25°C 

Calculate g,, rt, , rtt, and Ct. 

(c) DeSign a senes voltage regulator to g!Ve an out put voltage of 20 volts d c and a load current 
of 500 rnA Prov1de current hm1hng arcu1t and preregulator The Unregulated supply has 
V,=50±5 volts 

(d) Draw the c1rcU1! of a casco de amphfier usmg BJT and FET Explam 1ts workmg 
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(a) Draw the chppmg arcmt to chp the 20 volts smus01dal waveform at +4 volts and -3 volts 
Assume 1deal d1odes Sketch the transfer charactenshcs, mput and output waveforms 

(b) Draw the c1rcU1 t of an astable mulhv1brator usmg tranS!Stors and expl am 1ts ach on Sketch the 
waveforms at vanous pomts DeSign an astable c1rcu1t US!ng S!hcon tranS!Stors to generate a 
square waveform of amphtude 10 volts at a frequency of 10kHz W!th a duty cycle of 04 
Choose C,=C,= 01 ~F 

(c) W1th the help of a c1rcU1! diagram explam the operahon of a UIT relaxahon osc11lator Sketch 
the waveforms at base 1, base 2 and em!lter Denve the express10n for frequency of 
o sc11l ah ons Modify the c1rcU1! to get hnear sweep 

(a) M1rum1ze the folloWing Boolean express10n and real1ze 11 usmg only NAND gates 

f( A, B, C, D)= ABCD+ ABCD+ ABC15+ ABCD+ ABCD+ ABeD 

(b) S1mphfy 

f(A, B, C, D) =L:m(O, 1, 4, 5, 9, 11, 14, 15) + L:d(10, 13) 

(c) Draw the c1rcu1t diagram of a Master Slave J-K fl1p-flop usmg NAND gates What 1S race 
around cond1hon? How 1S 11 ehmmated m Master Slave J- K fl1p- flop 

(d) DeS! gn a Modulo 9 asynchronous counter usmg Master Slave J K fl1 p- flops 

(a) Conshuct an eqmvalent Signal flow graph for the block diagram shownm F1g 2 and evaluate 
the transfer funchon C (s) R (s) 

• • 

.... 
The transfer funct10n of a feedback control system 1S g!Ven as -,---'K7,----,c G(s)= , 

s (s+2)(s+5) 

H(s) = 1 Sketch the root locus diagram for the system md1cate the crossmg pomts of the loa 
on the JOl-ax!S and the correspondmg values ofK and OJ 

(c) For the g!Ven loop gam funchon, sketch the NyqU!st d1agram and Invest!gate the stab1hty of 
the system 

G(s)H(s)= 1+ 4s 
s'(1+s)(1+2s) 
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SECnON B 
(a) Explam the process of 'dnft space bunclung' and reflector bunchmg' usmg Applegate 

d1agrams 

(b) Prove that the electromc adtlllttance m a Reflex Klystron 1S a s01ral 

(c) DeSign a rectangular wavegUide With copper conductor and aJr d! el ectnc so that the dommant 
mode Will propagate With 30% safety factor (f=l 3 fc) but also so that the w<Ne type With 
next lngher mode cutoff 1S 30% below 1ts cutoff frequency Assume f=3 0 G Hz 

(d) To 1denhcal 20 db d1rechonal couplers are connected back to back m a m1crowave 
reflectometer measurement setup The readmg on the power-meter m the forward d!rechon 
was 1 0 mW and 1n the reverse d!rechon was 0 1 mW Calculate the reflechon coeffic1ent and 
VSWR on she !me 

(a) Explam the pnnc1ple and Workmg of a GUNN osc11lator 

(b) Determme the resonant frequency of a cube of S!de 1 0 em m TEm mode 

(c) Explam the 1mportance of scattenng parameters m m1crowave measurements and wnte the 
scattenng matnx for a 3-port 1deal arculator and a 3-db 3-port power dnnder 

(d) Draw the block d1agram of a M1crowave Lmk Repeater and explam 1ts workmg 

(a) Descnb e the d1fferent tones used m an auto-telephone exchange 

(b) Why are TV standards reqmred? Compare the US and Ind1an TV standards (monochrome) 
gnnng at least 10 selected parameters 

(c) Usmg a c1rcmt d1agram explam how sync pulses are obtamed from the compoSite mdeo 
Signal and how m tum honzontal sync pulses are extracted 

(d) State Hartley-Shanon theorem and explam 

A system has a bandWidth of 40kHz and an 8/N raho of 28 db at the mput to the rece1ver, 
calculate (1) 1ts mformahon carry1ng capac1ty and (11) the capac1ty of the channel1f 1ts 
b andW!dth 1S doubled wh1le the transmitted Signal power remams constant 

(a) Explam the workmg of an MTI Radar system W!th the help of a block d! agram 
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(b) Calculate the maX!mum range of a gu1ded M!SS!le Trackmg Radar operahng at 50 GHz W!th 
a 1 0 MW peak power output The ante!Ula d!ameter 1S 3 66 m and the rece1ver has a 
bandWidth of 16 MHzW!th 11 0 db n01se figure The target cross-sechon!S 10m' 

(c) Explam the terms uru selector, group selector and final selector G1ve the Trunkmg d!agram of 
a 1000 hne auto exchange and explam 

10 Wnte short notes on any four 

(a) PCM and 1ts advantages (b) Magnetron (c) Colour TV (d) Compandmg (e) Lag-lead 
compensahon networks (f) Phase locked loop (g) AiD converters (h) Full adder c1rcmt 
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