
Ttme allowed 3 hours MaXimum marks 200 

Canchdates should attempt questwn No 1 whJch Js compulsory, and any four oft he remammgqueslions 

The number of marks earned l:y each queslion Js JndJcated at the end of the queslions 

Answer must be wntten m Enghsh 

(a) G1ve reasons for the followmg 

(1) A conductor conS!stmg of a tlun-walled tube W!ll have much less reSiStance at vety 
h1gh frequenaes (e g several MHz) than a sohd W!re of the same DC reSiStance 

(11) the rec1pro cal of Q of a cap ac!lof!s approX!mately equal to 1ts power- factor 

(111) If a long cyhndncal magnehc core 1S shpped !nS!de two smgle layer air-cored co1ls 
located coaXially so that 11 1S common to both the co1ls, the1r mutual-mductance 1S 
mer eased more than the1r self-1nductances 

(1v) Any matenal cannot be class!lied as conductor, sem1-conductor or 1nsulator Without 
reference to 1ts temperature of operahon 

(v) In a !ugh-gain Junchon tranS!stor, the collector reg10n has the h1ghest reS!stnnty and 
the em!lter reg10n has the lowest reS!Shmty, the base reg10n reS1Shv1ty bemg m 
between 

(v1) A transm!SS!on !me short-arcmted at one end serves as resonant c1rcU1! at a frequency 
for wh1ch the !me-length 1S an odd number of quarter -wavelength 

(vu) V erhcal polanzahon 1S supenor to honzontal p olanzahon for commurucahon between 
transffi!ttmg and rece1mng antennas that are both very close to ground m terms of the 
wavelength of the Signal 

(v111) The d!rect1ve-gam of a non-resonant antenna 1S usually at least lw!ce as great as that 
of a resonant antenna of the same length, whereas the power-gain of the two 1S of the 
same order of magrutude 

(m) Permanent magnet momng-c01l meter 1S much supenor to momng-1ron meter for 
measunng DC voltages and currents 

(x) A d1g1tal frequency-counter 1S far more accurate than a wavemeter for h1gh frequency 
measurement 

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

(1) Structure of a sem1-conductor crystal 

(11) Structure of a !ugh frequency S!h con planar tranS!Stor 

(111) Expenmental set-up to prove the rec1pro a ty theorem m networks 

(1v) He1ght versus electron-denS!Iy plot for the 1 ono-sphere 

(v) C1rcmt schemahc formeasurmg Q ofarad!o c01l 

(v1) LVDT for diSplacement measurement 
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( ,, ,,, Draw the complete eqU1 valent c1rcU1 t of a capac1tor and explam the S!gmficance of the 
d1fferent components used !herem 

(11) What 1S meant by apparent capaatance of the capaator? Ina capac1tor of value 

0 OO!~F, the eqU1valent senes mductance 1S 0 l~H At what frequency does the 
apparent cap ac1tance d! ffer from the true capaa lance by 1 0%? 

(b) Bnng out the 1mp ortant d1fferences between the folloWing demces 

( ,, 

( ,, 

(1) Atr -cored capac1tor and PN JUnchon cap aator 

(11) aJr cored mductor and femte-cored 1nductor 

(111) Rechfier d!ode and sWJtchmg d10de 

(1v) Junchon tranS!Stor and field effect tranS!stor 

,,, What 1S meant by an mtnnS!c setlllconductor? Determme the conduchv1ty and 
reS1Shv1ty of an mtnnS!c sample of Silicon at normal room temperature (1 e 300'K) 

[Assume 

Electron mob1hty, ~ = 1350 cm2/volt sec 

Holemob1hty, ~ = 480 cm2/volt sec 

In InnS! c electron denSity m S!hcon at 30 O'K = 1 5 2x 1 0 10 

Charge of electron or hole = 1 6 x 1 o-" coulomb] 

(11) Explam the S!gmficance of space-charge layer at a PN JUnchon 

,,, Sketch the output V-1 charactenshcs of an NPN tranSiStor m common-em1tter 
operahon and md!cate there on the d! fferent reg~ ons of 1mp ortance Explam how you 
would use these charactenshcs to determ1ne hFE leBo and BV eBo of the tranSiStor 

(11) A S!hcon JUnchon tranSiStor operahng at IE= 1 m.A, VeE= 3V, has base-collector 
capaatance of 2 pf and base-ermtter capac1tance of 18 pf Determme the current gam­
b andW!dth pro duct (=fr) of th!S tranSiStor 

,,, 
(u) 

,,, 

[Assume kT/q = 26 mV at normal room temperature] 

State the superpoS!hon theorem and md1cate how 1111hal cond1hons are taken mto 
account m applymg tlns theorem 

G1ven 1(t) = u(t) and e(t) = 5e-t m the net-work shown m fig 1, determ1ne e2(t) 

Q. 4 (<t) liJ 

A neon lamp that !Oil!zes at 75 V 1S connected across a capac1tor of 1 ~f A reSiStance 
R 1S connected 1n senes W!th the combmahon Determme the value of R reqmred to 
enable the lamp to glow 20 seconds after a DC voltage of 100 V!S apphed across the 
enhre c1rcmt 

(11) A 100 V source whose frequency 1s vanable 1S 1mpressed across a senes RLC arcu1t 
W!th R = 500, L = 0 5 H, C =50~£ Determme the resonant frequency of the c1rcmt, 
the current at resonance and the Q factor 
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( ,, 

( ,, 

,,, Bnng out the 1mportant d!fferences between ground-wave propagahon, space-wave 
prop agahon and 1ono -sphene prop agahon of rad10 w<Ne~ h1ghhghtmg the apph cahon 
areas of each of them 

(11) Explam what you understand by the followmg 

,,, 

(A) Atmosphenc n01se 

(B) Sk:tp d!stance m a short-wave commurucahon hnk 

(C) Rad!o honzon 

Descnbe an expenmental set-up for the measurement of 1mpedance of a coaXIal 
transm!SS!on !me 

(11) In a transm!SS!on !me 1OOm long, tenrunates so that only the mc1dent wave 1S present 
and the power at the load end 1S 1 2 dB less than at the generator end Determme the 
attenuahon constant (a) of the !me 

,,, Bnng out the 1mportant d1fferences between an amphfier rect!lier type and rechfier­
amphfi er type el ectroruc voltmeter 

(11) DeSign an electromc voltmeter for the followmg spec!licah ons 

Input voltage range 0-10 v 
Input frequency range 100 Hz-1 MHz 

Output md!cator 0-100~ DC meter 

Assume that a senuconductor d10de Wlth forward reSiStance <100 and reverse 
reSiStance <5MO 1S avatlable along With R's and C's for tlus appl!cahon Draw a 
c1rcU1! d1agram 

(b) G1ve the b as1c pnnc1pl es of operahon of the folloWing mshuments 

( ,, 
(1) Maxwell'sbndge, 

(u) ,,, D1g1tal volhneter 

Wn te down the d!fferent transducers useful for measunng temperahlre and prom d!ng 
an electncal Signal, and compare the1r relahve performance 

(11) Draw the c1rcU1 t schemahc for an electroruc thermometer and explam 1 ts operahon 

(b) Descnb e exp enmental techruques to deternune the folloWing m the lab oratory 

(1) Current-gam of a tranSiStor 

(11) Open -loop gam of an operahonal amphfier 

(111) D!rect!mtyofanantenna 

(1v) Selechv1ty of a broadcast rece1 ver 
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~lEI:TIU:INII:$ u:l:ll T~l~I:OMMUNII%ATION ~NOINE~RINO 

SECnONA 
(a) Draw an FET amphfier Wlth the load reSiStance= 100 KO, and Rg1 = Rg2=1 MO Calculate 

the gam of the am ph fier, 1 f rDs = 1 00 KO and g, = 2 mO What are the advantages of tills 
amphfier? 

(b) A tranS!Stor 1S used as an amphfier m a CB configural!on, Wlth the load reS1stance=40 KQ 
and the source reS1Stance=2000 Fmd the voltage and the power gam of the amphfier, giVen 
ili< 

h,=500, 

hro=cx!0-4, 

j-,,=02~0 

htt=--D99 

(c) A two-stage RC-coupled tranS!Stor amphfier 1S prov1ded With a negal!ve feedback, havmg a 
feedback of 1/1 0 0 Draw the am ph fier arcmt If the gam of the amplifier Without feedback 1S 
60 db and 1thas a d!stort:ton of !0%1n the output, then calculate the gam and the d1Stort10n of 
the amphfi er With feedback 

(a) Draw the tranS!stonzed c1rcu!l of a b1-stabl e mulh mbrator Show the waveforms at collectors 
and bases when a short pulse 1S giVen at the mput Explam how the speed of the c1rcU1! 1S 
1m proved 

(b) Show how a number of fl1p-flops may be used as a sluft-reg!Ster 

(c) Explam the workmg of a M1ller Sweep generator Draw a arcmt usmg a pentode tube and 
sUitable component valves to giVe a saw-tooth amplitude of 1 OOV m 1 00~ sec approX!mately 
Is the slope of the output wave 1ndep endent of tube charactenshcs? Calculate the value of the 
charging capac1tor 

(a) U smg Kamaugh' s map, Simplify the Boolean funchons 

------ -
(1) ABCD+ ABCD+ ABCD+ ABCD+ ABCD+ ABCD 

----- ----
(11) ABCD+ ABCD+ ABCD+ ABCD+ ABCD+ ABCD 

(b) Draw the eqmvalent reS!Stance-capac!lance-tranS!Stor log1c c1rcU1ts for the Simplified 
funchons of3(a) 

(c) Explam how Bm31)' mulhphcahon and d!ms10n are performed m a Digital computer usmg 
Adder and Sh1ft register only Draw a sUitable block d!agram of the Mulhpher 

(a) Explam the fun chon of a Synchro -d!fferenh al system and o btam 1ts transfer fun chon 

(b) Plot the asymptoh c Bode d!agram for the open-loop transfer fun chon 

G(s)~ 5(s+2) 
s(s+1)(4s2+s+1) 

How 1S tlu s plot used m determmmg the stab1hty of the system? 

(c) Show schemat1cally how the speed of a shunt-field DC motor may be vaned conhnuously by 
US!ng SCR's and AC power supply Explam bnefly how the finng angle m SCR's 1S 
controlled for changmg the armature voltage 
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(a) The open-loop transfer fun chon of a servo system 1S g1ven as 

::i''-,, Yo(s)~ 
sr(sal) 

Draw an approXImate Nyqmst plot of the fun chon With the normal1zed van able "''and A= 1 
Explam how the Nyqmst en tenon of stabd1ty 1S now used, showmg gam and phase margms 
Is the system stable fora!! values of A, when the feedback loop 1S connected? 

(b) G1ven an 11lustral!ve example of a second order servo system usmg denvahve and poS!hon 
feedback Obtam the mput-output relahon, and show that the step response of the system Will 
have large overshoot and nngmg With the dampmg raho less than 0 15 Is 11 posSible to 
decrease the overshoot Without mcreasmg the response hme If so, how? 

(c) Draw an Analog computer set-up to Simulate the above servo system of 5(b) 

SECTION B 
(a) In a d!screte random system Wlth mter-symbol mfluences, show that the Jomt Entropy 1S 

g1ven by 

(c) 

( ,, 

(c) 

( ,, 

(c) 

( ,, 

(c) 

( ,, 
0) 

H(X, Y) = H(X) + H(YIX) 
In a Bmary symmetnc channel, the symbols 1/0 are transmitted W!th equal probab1hty at a 
rate of 104 per sec The error rate m the channel P, = 1116 Calculate the rate oftransm!SS!on 
Rover the channel 
Draw the modulator and demodulator arcmts for PSK transm1ss10n of d!g1tal Signals 
Compare 1ts error rate performance W!th that of FSK transm1 SS! on 
A telems10n transm1tter antenna has ahe1ght of 169 metres and the rece1mng antenna has a 
he1ght of 16 m What 1S the max:1mum d!stance through wh1ch the TV Signal could be 
rece1ved by space propagahon? What 1S the Rad!o Honzon m tlns case ? 
Draw the standard envelope for the p1ch!re-modul ated earner of a TV Signal Show how the 
'Synch' Signals are extracted and used for local synchroruzahon m the rece1ver 
Explam the term "EqmS!gnal ghdepath" as used 1n the Inshument Landmg System G1ve a 
neat d!agram to 1nd1cate the poS!hons of d1fferent umts of ILS 
Show the rachahon pattern of arhomb1c antenna used for the frequency band of 10-20 MHz 
G1ve the deSign equat10ns and curves necessary for deS!grung such an antenna What 1S 
D1rechve gacn of a Rhomb1c antenna? 
The final stage of a HF transmitter uses a plate-modulate class-C amphfier and a class-B 
modulated amphfier If the camerpower1s 1 kW, calculate the DC mputpowerreqmred for 
the modulate and modulator amphf1ers form = 0 and 1 Assume the effic1enc1es of the 
amplifiers to be 80% and 60% respechvely 
What 1fVFT ? show a scheme for transffi!sS!on of 24 telegraph channels Simultaneously over 
a smgle telephone !me What 1S a stahc modulator? 
A 30m parabohc antenna!S used for the ground stahon of a satelhte commun1cahon system 
m the 4/6 GHz band Show 1ts feed system and calculate 1ts gacn and beam Width 
In a synchronous commun1cahon satelhte system the uphnk operates at 6 GHz W!th the 
antenna elevat10n of 5' The transffi!tted power 1S 1 kW and the antenna gacns of the 
transmitter and rece1ver are 60 db and 0 db respechvely Calculate the rece1ved power at the 
mput of the satelhte rece1ver 
a rece1ver 1S fed from a 50 0 antenna and the overall n01se temperature 1 s shown to be 2 90'K 
Calculate the N 01se figure and the eqmvalent n01se reSiStance of the rece1ver 
Explam, from fundamental pnnc1ples, why an wavegu1de behaves as alngh-pass filter 
Arectangularwavegmde measures 34 5 em mtemally and has a 10 GHz Signal propagated m 
11 Calculate the cut off wavelength, the gmde wavelength and the charactenst!c wave 
1mpedance for the TE1p mode 
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(c) Draw the block d!agram of a typ1cal Repeater of an LOS MW rad!o-relay system operahng 1n 
the 4GHz band Eshmate the &stance between the repeaters and the fade margm reqmred 
from prachcal conS!derah ons 
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