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Ttme allowed 3 hours MaXJmwn marks 200 

Canchdates should attempt questwn No. 1 winch Js Compulsory and 

any jour oft he remammg questions 

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

Answers must be Wntten m Enghsh 

(a) Calculate the followmg 

(1) The apparent capac1tance of a tlllca capac1tor of value 0 002~F whose eqU1valent 
senes mductance ofleads 1S 0 1 ~H. at an operahng frequency of 

.,f1[j5 /2" Hz 

(11) The Common- Etllltter Current gam of a pnp tranS! stor whose Common- Base Current 

gam1S099 

(111) The values of 1ruhal Current m a senes RL c!rcUlt With R=!OO 0, L=!O H With a 
b artery supply of 1 0 v, and final current at 0 1 sec after the battery c!rcUlt 1 s broken 

(1v) The !me length measured 1n wavelengths and the value of phase constant(~) of a RF 
transm!SS!on !me With atr d1electn c o f1 ength 25 m at a frequency of 1 0 M Hz 

(v) The f1eld strength at a distance of 10 km from a 100 KW MW broadcast transnutter 
employmg a short veri! cal ante!Ula, assummg that the field strength value 1S 30 0 mv/m 
at a diStance of 1 km from the transm!lter for a rad1ated power of 1 kw 

(v1) The strength of the rad1ated field produced at a diStance of 1 km by a verl!cal W!re 1 
m long m free space wlule canymg a current of 5A at frequency of 1 MHz 

(b) Draw neat d1agrams to illustrate the folloWing and bnefly explam the1r 1mportant features 

(1) Transfer charactenshc of a JUnchon tranSiStor and the calculahon of 1ts trans­
conductance, 

(11) Impedance versus frequency charactenshc of a p1ezo electnc crystal and the 
evaluat10n of 1ts Q, 

(111) Generat10n of a lmear ramp voltage US!ng an RC c1rcU1! and 1ts use m hmmg 
apphcahons, 

(1v) Space w<Ne prop agahon of EM waves over 1 ong diStances, even beyond the honzon, 

(v) D1rechonal charactenshcs of a broadSide array and 1ts uses, 

(v1) Measurement of frequency of an unknown Signal W!th h1gh accuracy 

(a) Draw the h1gh frequency eqU!valent c1rcU1! of a JUnchon tranSistor and explam the 
S!gruficance of the different components used there m Explam what you understand by the 
terms£,., f~ f-. and ofthetranS!Stor 
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(b) D!Shngmsh between Zener breakdown and avalanche breakdown at a sem1-conductor pn 
JUnchon What tests W!ll you cany out1n the laboratory to detemune the type of breakdown 
mechaniSm of a g1ven senuconductor d!ode? Explam th!S 

(c) An npn tranS!Stor hamng L,=O 98, IcBo=2~ lEBo=! 6~A 1S cotmected as a Common 
Em!tter SW!tch W!lh a V" = +12V and a Collector load of 4 KO What are the magmtudes of 
the ON state and OFF state currents 1n the sW!tch? What 1S the m1rumum base current 
reqmred by the tranSiStor to enter saturahon? If the base S1gnal1s a rectangular pulse wh1ch 
can take the sW!tch from deep OFF to deep ON, sketch the output waveform, across the 
tranSiStor and explam 1ts characten shes 

" 
(a) For an osc1llatoty decaymg fun chon x (t)=Xe4 Sm (OJt+8), show that the raho of succesSive 

amplitudes 1S g!Ven by e --''where c 1S the pen od corresp ond!ng to the mg to the frequency OJ 

" (b) D!Shngu!Sh between Theremn's theorem and Norton's theorem and explam the1r usefulness 
and 1mp ortance m network anal Y"' 

(c) Two co1ls are cotmected m senes across a 240 V, 50 Hz mams supply both the co1ls have the 
same voltage magrutudes across them But, one c01l has a reSiStance of 15 0 and the other 
c01l, 7 0 The total power taken by the co1ls 1S 550 W What 1S the mduchve, reactance of 
each cod? 

(a) Bnng out the 1mportant d1fferences between the folloWing demces 

(1) Thernustor and Vanstor 

(11) F1xed reSiStor and Vanable reSiStor 

(111) Junchon FET and MOS FET 

(1v) Thynstor and Thyratron 

(b) A turned arcmt 1S reqmred to have a parallel1mpedance of 6000 0 and a Q of 12 If the 
resonant frequency 1S 300KHz, evaluate all the components m the arcu1t 

(c) Two 1denhcal arcu1ts resonant at 1 MHz havmg Q=!OO and mductances of 140 ~H are 
coupled together Calculate the cnhcal co-effiaent of couphng Also, calculate and plot the 
secondary current at the resonant frequency for 1 V apphed to the pnmaty, as the mutual 
mductance 1S vaned from zero to tw:!ce the en heal value 

(a) What 1S a loganthnuc volt meter? W1th the help of a neat arcmtlblock d1agram, descnbe a 
method of real1zmg tlns mshument G1ve typ1 cal uses of tln s 1nshument 

(b) Descnbe a method of spectral analySiS of an unknown waveform Draw a neat c!rcmtiblock 
d1agram 
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(c) (c) Explam the pnnc1ple of short-wave broadcashng and md!cate the techruque to be used 
for av01dmg fachng of the rece1ved S1 gnal 

(11) Explam what you understand by the followmg relahng to short wave commurucahon 

(A) sk:tp d!stance, (B) cnhcal frequency, and (C) maX!mum usable frequency 

(a) What are the charactenshcs to be sahsfied by a transm!ttmg antenna for MW broadcashng? 
DiScuss different methods to 1mprove the effic1ency of rachahon from such antennas 

(b) A p arab ol!c antenna hamng a arcular mouth 1S to have a power gam of 1 ,0 0 0 at A = 1 0 em 
Eshmate the d!ameter of the mouth and the hal £-power b earn Width of the antenna 

(1) D!Shngmsh between 

(A) Galach c n01se and Atmo sphene n01se 

(B) Ground wave propagahon and Ionosphenc propagahon 

(C) E-layer and Sp ol ache E-layer 

(a) Sketch a movmg cod current meter and md!cate 1ts pnnc1ple of operahon What factors 
dec1de the hneanty and accuracy ofth!S meter? 

(b) Compare the relahve performance ofWlre stram guage, foil stram gauge and sem1-conductor 
stram guage, and md!cate typ1cal uses of each of these 

(c) G1ve the b as1c pnnc1pl es of the followmg measunng mshuments and md1cate the1r uses 

(A) Schenng bndge 

(B) Energy meter 

(c) Frequencymeter 
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~lEI:TIU:INII:$ u:l:ll T~l~I:OMMUNII%ATION ~NOINE~RINO 

Ttme allowed 3 hours 

Canchdates should attempt five questions choosmg not 

more them three from mther sectwn 

The number of marks earned l:y each questwn Js mcbcated 

at the end of the questwn 

Answers must be wntten m Enghsh 

SECnONA 

MaXimum marks 200 

(a) Draw the hybnd-" eqmvalent c1rcu!l for a CE-tranS!stor amphfier at h1gh frequenc1es 
Calculate the voltage gam-bandWidth product of the amphfier m terms of the arcmt 
constants 

(b) Explam the method of shunt compensahon for extemhng the bandWidth of a tranSJstonzed 
v1deo amphfier A mdeo CE amphf1er stage has a total shunt capaatance C of 25 pF The 
stage 1S to be compensated at a frequency of 1 MHz by usmg an RL-comb1nahon as the 1 oad 
The Q of the load at 1 MHz = 0 5 Calculate the values of RL and L 

(c) What are the advantages of usmg negahve feedback m a mull! stage amphfier? Draw a three­
stage RC-coupled am ph fier usmg parallel voltage feedback If the output Impedance of the 
amphfier Without feedback 1S Ro, what wdl be 1ts value With feedback? 

Draw the c1rcmt of a Mono stable multnnbrator usmg sWJtclung tranS!Stors Show the waveforms at 
the collectors and bases Express the output pulse Width T m terms of RC constants Calculate 
approXimately the arcmt constants of the MV forT= 10 ~ sec, g!Ven that h,, = 25, E,, = 10 V 

collector loads RL = 1 KO each 

(b) A pulse generator, for laboratory, use, 1S to be deSigned With the spec1ficahons Repehhon 

frequency 1 0 Hz to 1 06 Hz, pulse Width 0 1 ~s to 1 m sec, output ± 1 OV, output 1mpedance 
500 and With the fac1hty for external synchroruzahon Draw the block d1agram of the 
generator and show the waveforms at d1fferent stages 

(c) Draw the c1rcU1! of a DC to AC Inverter, usmg SCR's Explam 1ts operahon shoWing 
d1fferent waveforms N arne some apphcahons for such 1nverters 

(a) S1mphfy the Boolean funchons 

(1) f(x~, x2, x3, x4) = :S (0, 1, 3, 4, 5, 6, 7, 9, 12, 13, 14) 

(u) ABC+AD+R(B+C)+AC+AD 

(111) f(ABC)=[A<f>B<f>AB][A<f>C<f>AC] 
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(b) Draw the arcmt of a SWitched-tat! nng counter, usmg a 4-bit shift regiSter Sketch the voltage 
waveforms at the output of anyone of the flip-flops US!ng the state table of the circUli, 
syntheSize a repeated waveform given by (11 000000) 

(c) Draw the logic diagram of a Senal Binary mulhpher and explam the different operahons 
reqmred m mulhpl)'!ng the bmaty numbers 1001 and 1011 

(a) What are the sources of errors m a DC amphfier as used m Analog computer set-ups? Explam 
With the help of a block diagram the operahon of a Chopperstabihzed DC amphfier 

(b) Show an Analog computer set-up to solve the Lagrange's equahon 

my+kay+mg=O 

With the ituhal condihons y(O) = 95 

y(O) =50 

(c) What are the different types of mulhphers used m Analog computers? Descnbe, With a 
diagram, the workmg of a Servo-mulhpher 

(a) Show the asymptohc Bode plot for the open-loop transfer fun chon 

G ( s) = =--fiKc-" 
s(s+1)(s+2) 

What are the gatn and phase margms m the system? Is the system usmg unity feedback 
always stable 

(b) Descnbe bnefly a Relay servo-mechaniSm What are the special properhes of the servo and 
what 1S ahnut cycle? 

(c) What are the different methods of controlling the speed of a DC motor? Descnbe one method 
US!ng SCR's and AC power supply 

SElmON B 
(a) Show the Trunkmg diagram of a 5-dig!t Automahc exchange usmg Strowger SWitches 

Explam 'Full Anulabih ty' and 'Grade of Semce', as used m the deSign of the exchange 

(b) Give a block diagram and the frequency asS!grunent plan for the 12-channel FDM earner 
system smtable for use m a cable circU!t Indicate how the earner frequenaes are generated 
What iS the Pilot-controlled AGC as used m the system? 
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(c) An SSB commurucahon hnk has a transmitter power of 20 watts, channel bandWidth of 4 
KHz, and the receiver output SNR of 20 db If the hnk 1S replaced by an FM transmitter and 
receiver, and if D=4, calculate the transnutter power and the channel bandWidth reqmred for 
an output SNI of 40 db 

(a) Explam the operahon of a typical TV camera usmg a VHhcon tube 

(b) Give the block schemahc of a 10-channel Time-diviSion mulhplex system usmg PPM 
Descnbe the modulator and demodulator for the PPM system 

(c) Draw the circUli for an Adaphve Delta-modulahon coder and decoder Also draw 
approXimately the SNR and dynamic range characten shes of the ADM co dec, for a bit Tate of 
50 kb/s If the output peak SNRreqU!red for the co dec 1S 30 db, calculate the bit rate reqmred 
for the audio bandWidth of 4 KHz 

(a) Explam, With diagrams, the workmg of 

(i) Fernie iSolator 

(11) Fernie circulators 

(b) Explam how 1 ong-d!Stance conunurucahon 1S po sS!bl e by usmg Geo stat10nary S atelh tes Give 
some important spec!licah ons regardmg 

(i) the standard earth stahon and 

(11) the satelhte transponder 

(c) Explam bnefly, how a loop ante!lllamay be used as a Dire chon findenn the H F band 

A square-loop antenna has 20 0 turns and each arm of length 1 metre Tius 1S co!lllected to a 
receiver tuned to 10 MHz Calculate the field strength m ~Vim reqU!red, so that the mput to 
the receiver" 10 mV, wlule the loop" onented at 60° from the direchon of the transnutter 
Q of the loop= 100 

(a) Draw the block diagram of a Microwave receiver as used m a LOS MW system m 2 GHz 
band What 1S the nummum camer-to-n01se raho reqmred m the receiver for an acceptable 
Signal-to n01 se raho at the output? Explam why? 

(b) Explam the operahon of a Parametnc amphfier usmg a Varactor d10de What are Manley­
Rowe rel at10ns? Draw an up converter usmg a V aractor diode 

(c) Define N01se Figure and SenS!hmty of a Microwave receiver If the rece1verhas a NF=14 db 
and the IFBW = 2 MHz, then calculate the senS!hVily of the receiver If the receiver uses a 
preamplifier With a gam of 13 db and a NF=3 db then what 1S the overall No!Se Figure Fr of 
the preamph fier -rece1 ver combmat10n 

1 0 Wnte short notes ( expla1rung the op erahon and apphcah ons as welt) on any four of the folloWing 
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(a) Blockmg osc11lator 

(b) Fernie core memoty 

(c) Gunn osallator 

(d) MT!radar 

(e) Fadmg and D1verS1ty recepl!on 

(f) Shannon's channel capac1ty theorem 

10x4 
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