
Ttme Allowed Three Hou10 MaXJmwn Marks 200 

Canchdates should attempt Quesl!on 1 whJch Js compulsory 

and any FOUR oft he remammgquesl!ons 

Assume swtable data, Jjnecessary 

(a) A charge Q 1S d!stnbuted over two concentnchollow spheres ofradu rand R (>r) such that 
thetr surface denS!hes are equal Fmd the potenhal at the common centre 

c 
(b) The penphety of copper d!sc 50 em m radms and 10-3mm m tluckness 1S mamtamed at a 

p otenhal of 50 V A tlun rod 1 em m radms 1S soldered to the d!sc at 1ts centre (at nght angles 
to the plane of the d!sc) and mamtamed at a potenhal of 49V If the reS1Shv1ty of copper!S 1 7 
x 1 o-B 0-m calculate the current through the d!Sc 

(c) In the c!rcU!t shown1n F1g 1 (c) a volhneter reads 30V when 11 1S connected across 4000 
reSistor Calculate what the same volhneter W!ll read when 11 1S connected across the 3000 
reSistor ... 
~ •• 

Hj. I (e) 

(d) The electnc field strength produced at a d!stance x m m a d!rechon from an antenna 1S 15m 
Vim and at the same hme 1ts value m the oppoSite d1rect10n 1S 2m Vim Calculate the front­
to -back rat1o of antenna m d B 

c 
(e) A coax:1al cable whose d!electnc loss 1S neghg1ble has an attenuahon of 2d Bim at a 

frequency of 0 5 MHz Calculate the frequency at w!uch 6m length of the cable W!ll suffer a 
loss of 50 dB 

c 
(f) A tranSiStor exlu b1ts a change of 0 99 mA m 1ts collector current for a change of 1 0 rnA m 1 ts 

enutter current Calculate 1ts common -base and common-em!tler short-c1rcu11 current gams 

c 
(g) Electrons are exc1ted across the forb1dden energy gap Eo 1n germaruum by photons Calculate 

the max:1mum wavelength for a photon wluch W!ll produce electron-hole p a1rs m germanmm, 
1fEo=071eV 

c 
(Electromc charge e=l 6 x 10-19 C, Planck's constanth= 6 625 x 10-34 Joule-see, Veloc1ty of 

hght=3x108 m/sec) 
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(h) An mduchve c01l has a reSiStance of3000 and an mductance of2 H when measured atvety 
low frequency The d!Stnbuted cap ac1tance 1S 25 0 ~F Fmd the percentage change m effechve 
mductance when the c01!1S operated at a frequency of 2 kHz 

(a) A 3 ~F capac1tor 1S charged to a potenhal of 300 V and a 2~F capac1tor 1S charged to a 
potenl!al of 200V If these two capac1tors are c01mected m parallel, plates of same polanty 
bemg c01mected together, what 1S the value of the1r common, potenhal? If the plates of 
oppoSite polanty are JOmed together after the two capaators are charged, what amount of 
charge W!ll flow, and from wluch capac1tor does 11 come? 

(b) W1th the help of a sU!table d1agram shoWing the relahve onentahons ofmagnehc mduchon, 
current denS!hes and electnc fields m a sem1-conductmg spec1men denve an expresS! on for 
the Hall constant, the Hall angle and the Hall mob1hty How would you measure these 
quanh hes exp enmentally? 

(a) By drawmg a sU!table d1agram, explam the operahon of a full-wave (centre-lapped) rechfier 
c1rcu1t A centre-lapped transformer used m a full-wave rect1fier c1rcU1 t has a 2 50 V pnmaty 
W!nclmg and a 9-0-9 V Secondary W!ndmg The load reSiStance 1S 1500 Calculate the d c 
output voltage, d c load current and the peak mverse voltage rahng reqU!red for hle d1odes, 1f 
they are assumed1deal 

(b) An R-C dnvmgpomt1mpedance funchon 1S expressed as 

( s + 2) 
ZRC(s)~ (S+1)(S+3) 

Real1ze 1ts first and second Cauer forms 

(a) In the arcu1t shown 1n F1g 4(a), the sW!tch S 1S open for a certam hme and 1S then closed at 
t=O The voltages across C1 and c, are OV and 10V respechvely at the hme of sW!tclung 
F1nd the current '' m reSiSter R, and the voltage v, across the cap ac1tor c, for t?.O 

·r 
•• 

-1 

(b) ConSider the m1d-band eqmvalent c1rcU1! of a conunon-enutter tranSistor amphfier as shown 
m F1g 4 (b) TranS!Storh-parameters are h~ =15000, h,.=10-3, 11,,=100, ho,=50x10-6 mho 
F1nd the nud-band current gam where 1,2 1S the Signal current 1n the 5k0 reSiStor 

• ' - -
"'" 

• •• "' 
·~ ' " ' !r" .. m•n ~" '" ••• 

' ' 
Fog 4 (b) 
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(a) A long cyhndncal conductor of radms a, beanng the charge A per umt length, 1S 1mmersed m 
a d1electnc medmm of constantpemuthv1ty" Fmd the electnc field at diStance r > a from the 
ax:1s of the cyhnder 

(b) Explam the terms 'rad1ahon-reS1Stance' and 'ante!Ula-effiaency' A low frequency 
transm1thng ante!Ula has a rad!ahon reSiStance of 0 20 and a loss reSiStance of 10 If the 
current fed mto the antenna 1S 50A Calculate the rad1ated power, the power mput and the 
ante!Ula effic1ency 

(a) Define 'attenuahon coeffic1ent' and 'phase coeffic1ent' m the context of a transm1ss10n !me 
A correctly termmated transm!SS!on !me has Zo=6000, <=1 dB/m, and ~= 15'/m The hne 1S 
6 m long A 6000 source of emf 2 4 V 1S apphed to the mput temunals of the hne And the 
magrutude of the rece1ved current at the output termmals and 1ts phase relahve to the mput 
voltage 

(b) In an mduct1ve transducer as shownm F1g 6(b) the c01l has an 1nductance of 1500~H when 
the target made of ferromagnehc mat en al1 s 1 mm away from the core Calculate the value of 
mductance when a d!splacement of 0 1 mm 1S apphed to target m a d1rechon movmg 11 
towards the core Show that d!e change m mductance 1S hnearly proporhonal to the 
d! splacement Neglect the reluctance of the 1ron parts 

fB ... •-!_r:= ---3--~"'' 
""'i' 

~~~· 
(a) The c01l of a 250 V momng 1ron volhneter has a reSiStance of 6000 and an mductance of 

0 9 H The mshument reads correct! y at 50 Hz a c supply and takes a current of 15 0 rnA at us 
full scale deflechon What 1S the percentage error 1n the mshument read!ng when 11 1S 
connected to 200Vd c supply? 

(b) Explam the workmg of a p-n JU!lci!On d10de In an abrupt p-n JUnchon S!hcon d10de, the 
conduct!mhes of p-type and n-type S!hcon a,= 100(0-cmt' and 0<. = 1 (0-cmt' The 
mtnnS!c earner concentrahon for S!hcon" 1 5 x 10 10 cm-3 Calculate the value ofpotenhal 
b amer for the unb1 ased d10de a 3 00' K For S!h con, ~=5 00 em' N -sec and ~0 = 13 00 cm'N-

"' 
(Electromc charge e = 1 6 x 1 o-" C, Boltzmann's constant k = 1 38 x 10-23 JK-1) 
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Time Allowed: Three Hours M=imumMarks: 200 

Candidates slwuld attempt any FIVE Questions clwosing 1W 

nwre than THREE questions from each Section. 

Assume any dma. if required 

SECnONA 
(a) For the c1rcU1 t (F1g 1) g!Ven below, Irno = 1 0 ~ h...,= 1 0 0 Eshmate I c and V 0 A1 so denve a 

relal!on for us stabd1ty factorS= l',c /5IcBo 

(b) Usmg reasonable approX!mahons for the c1rcU1t g!Ven (see F1g 2) at the spec!lied operahng 
cond!t10ns, determme 

(1) R, for correct b1as 

(11) C1 for comer frequency OJ=! 0 radlse 

(111) output transformer mductance L1 for a comer frequency OJ 1 =2 00 rachans/sec 

Assume that the d c reS! stance of the transformer secondary 1s 10% of the load reSiStance 
Assume an appropnate turns raho 

Atlc=!OmA 

~=380, r,=ll 0 

rt=7000, rd=52500 

(c) For the c1rcU1t g!Ven (see F1g 3) of UJT, 1t 1S g!Ven that lowest range of effechve voltage VEE 
across C11S V1 
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r-----------,-----"'t' 
411DR 

~2"'2r(ll(,. '• J o·o1,uF l 
l'"•g. 3 

Whee 

v,=2 s v lv= 1m 

Vv=2V lp,,. = 4~A 

11=0 6 

(•) Determme whether the c!rcUlt Will funcl!on as relaxahon osc11lator or not What are 
the hm1ts of R? (11) Fmd Vp and VEE (111) F1nd the UJT, OFF and ON penods (FV) 
find 1ts duty cycle Also g1ve waveforms across capac1tors and 1ts output 

(d) DeSign an mvertmg, Sch!mtt arcmt usmg a 741 operahonal amphfier It has upper tnggenng 
pomt UTP of3V Take load reSiStance R1 as !OkO and a supply voltage of± 15 V For741, 
mput b1as current 1S 500 nA=Ia:=J Assume current m output arcmt as 100 hmes of Ia:=J 
Also calculate the actual UTP and LTP when reSistors With standard values are used 

(a) DeSign aJunchon FET amphfier (see Fag 4) to operate from 12V supply With a gam of a least 
5 B1as at VD 0=8 V, !Do = 0 25 mA, Y Gso= --D 6V Eshmate RD, Rs, g, and voltage gam A 
Choose RG= 1 M, C1=C2=0 1 ~F Eshmate Cs work sahsfacton1y for 1=1000 Hz .. 

•• 

~''''r--< 

2N 3438 

V GS(OFF) = Vp = -2 V 

IDss=O 5mA 

BVGss=50V 

lo(OFF)n>.x= 0 5 rnA 

Also prove 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


(b) Analyse the operahon of 5 V supply giVen (see Fig 5) operatmg at a load current (i) 200 mA 
(11) 400 mA From the speaficahons of7805, an mput of7 3 V!S allowable to mamtam !me 
regulahon V, 1S npple voltage G!Ven 

V>\P<ak) ~ J3 (2 4)Id, I C ~ .J~;vT,,,-~-) 

Fig.S 

Also determme the max:1mum value of load current at which regulahon 1S mamtamed 

(c) DeSign an IC 555 astable mulhvibrator to give a pulse output W!th pulse repehhon frequency 
(PRF) of 2kHz and duty cycle= 66% Use V cc = 18 V Assume Icl)nm) > ""'""" 1S equal to 1 
mA Also analyze the circU!t to determme PRF and duty cycle 

(d) Explam the procedure for decHhng bias condihons of n-channel deplehon MOSFET 
amphfier Give the complete Circmt of amphfier 

(a) For a 12-bit AiD converter if the normalized range 1S 1 and the clock repehhon frequency 1S 
500kHz (i) find the normalized resoluhon and dB range (11) it a counter type AiD converter 
1S used then calculate max:1mum convers10n hme, average convers10n hme and max:1mum 
convers10n rate 

(b) DeSign a combmahonal arcuit that converts a deamal d!git from the 8, 4, 2,1 code to BCD 

(c) Implement the tour Boolean funchons hsted US!ng three half-adder circU!ts 

D~Aif>Bif>C 

- -
E~ABC+ABC 

F~ ABC+(fi+B)C 

G~ ABC 

(d) Implement a full-adder circU! t Wl th mul hplexers 

Oc 

(e) A combmahonal circU!t 1S defined by the funchons 

F,(A, B, C)=L:(3, 5, 6, 7) 

F,(A, B, C) =L:(O, 2, 4, 7) 

Implement the circU!t W!th a PLA havmg three mputs, four product terms and two outputs 
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(a) DeSign a three-stage synchronous counter to repeat the number sequence 0,1,3,2,6,7,5,4 m 
bmary usmg J and K fl1p- flops and Kamaugh maps Start by drawmg out a state table and key 
map for the counter 

(b) DeSign a three-b1t bmary counter usmg three T h1p-flops g1vmg 1ts exc1tahon table Also 
real1ze the c1rcU1! 

(c) DeSign a senal adder usmg sluft registers, wluch W!ll add two 4 b1t numbers, stonng the 
result m one of the ongmal data registers 

(a) DeSign a clocked sequenhal arcmt whose state d1agram 1S g1ven below, usmg J-K fl1p-flops 
Use exc1tahon table and giVe 1ts log1c d1agram 

(b) DeSign a Mod-5 counter usmg J-K fl1p-flops G1ve Kamaugh maps and the counter arcmt 
Also g1ve Mod-5 counter waveforms 

(c) Draw the log1c diagram (shoWing all gates) of a master slaveD fl1p-flop Also obtam a logic 
d1agram of a master slave J-K fl1p-flop W!th AND and NOR gates Include a proms10n for 
se!Z!ng and cleanng the fhp- flop asynchronously (Without clock) 

SECnON B 
(a) Fmd the S-parameters for a wavegu1de component 1f the measured VSWR=1 3 when the 

component 1s temunated W!th a matched load It 1S also found that the power to the matched 
load 1S 60 mW for an mput power of 100 mW The same results are obtamed when the 
component 1S reversed 

(b) The scattenng matnx for a two-port 1S 

[ s] = 
0 0 8e ;30ol 

08el 30o 0 

What sh1ft m port p OS!I!ons 1 s reqmred to make S12 and S21 real? 

(c) The 1nput power to the E-pl ane arm of a mag1c T 1S 25Om W Fmd the output powers from the 
other anus ConSider the mag1c T to be 1deal and matched at all ports 

(d) F1nd the scattermg coeffic1ents for an 1deal d1rech onal coupler havmg a couplmg coeffic1ents 
C=3dB 

(e) The spec1ficahons of a three-port c1rculator are giVen as 1nserhon loss= 1 dB, !Solahon 25 dB 
and VSWR = 1 4 Charactenze the 1solator by 1ts S-parameters 

(a) The temunahng 1mpedance Z1=(100+J 1 00) ohms and the charactenshc 1mpedance Zo of the 
!me and stub 1S 50 oluns The first stub 1S placed at 0 40A away from the load The spacmg 
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between the two stubs 1s 3/8).. Determme the length ofshort-c1rcmted stubs when the match 
1S ach1eved What termmat10ns are forb1dden for matclnng the !me by the double stub dev1ce? 
(Use Snuth Chart) Why 1S double stub matclnng preferred over Single stub mat clung? 

(b) A two-capv1ty Klystron Amphfier has the folloWing parameters, Vo = 1000 volts, I,= 25 rnA, 
f= 3 GHz 

Gap spacmg m the e1ther camty = d = 1 mm 

Spacmg between the two cav1hes L = 4 em 

Effechve shunt 1mpedance Ra. = 30 kO 

(1) F1nd the mput gap voltage to g1ve maX!mum voltage Vg 

(11) F1nd the voltage gam 

(111) F1nd the effiaency of the amphfier 

Also denve the formula of effic1ency used 

(c) An IMP AT d!o de has the followmg parameters 

Carner dnft velo c1ty 

Dnft reg10n length 

Ma:nmum operahng voltage 

Ma:nmum operahng current 

Effic1ency 

Breakdown voltage 

Compute-

V,=2x107 cm/sec 

L=6 ~m 

Vo,.x= 100V 

Lomax=200mA 

'1=15% 

Vtd = 90 Volts 

(!) the max:1mum CW output power m watts, 

(11) the resonant frequency m GHz 

(a) Compare the PPM and PDM d1g1tal systems conS!denng Signal to n01se rahos Obtam the 
denvahons of JUshfy your comments 

,,, For a conhnuous transnuthng source havmg an 1deal rece1ver W!th no mformahon loss 
m 1t and the mformahon rates at the mput and output to be 1denhcal, show that 

p 
where Z = -'.L ,w 
and No!SepowerN=l]Br 

(0), I ~fee.-.... I 
Chancl bandwidth • B, Messqe baodwKilh = W 

Fis 7 
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(u) An 1deal system has Br/W=4 and (S/N)D = 40 dB What 1S the new value of (S/N)D, 
1f Br tnpled wh1le other parameters are fixed? 

(c) A source 1S transm1thng SIX messages W!th probab1hhes 0 30, 0 25,0 15,0,12,0,10 and 0 8 
respechvely 

(1) F1nd the bmaJY Huffman code 

(u) Determme 1ts average word 1 ength, efficiency and redundancy 

(d) A S1 gnal band hm1ted W!thm 3 6 kHz 1S to be transm!tted v1a bmaJY PCM on a channel whose 
maX!mum pulse rate 1S 4 0, 00 0 pulses sec DeSign the PCM system and draw a block d! agram 
shoWing all parameters 

(a) The open loop transfer Junchon of a umty feedback control system 1S g!Ven by 
G(S)=K/S(1 +0 1 S)(1 +S) 

(1) Determ1ne the value ofK so that the resonance peak M1 of the system 1S equal to 1 4 

(u) Determ1ne the value ofK so that the Gam marg~n of the system 1S 20 dB 

(111) Determ1ne the value of K so that the phase margm of the system 1S 60 degrees 

(b) A un1ty feedback system 1S charactenzed by the transfer funchon 

a(s)- K 
- S(S+3)(S+9) 

DeSign a smtable compensator to meet the foll oW!ng spec1ficahons 

(1) Setthng hme for ±2% tolerance, band= 4 sec 

(u) Steady state error for ramp mput :0: 10% 

(c) Explam pro cessmg of VIdeo output of camera tube m TV receivers (Black and Wlnte) 

(d) Explam PAL system colour telems10n Draw and explam block d1agrams of PAL encoder and 
decoder 

1 0 Wnte short notes on any four of the folloWing 

(a) Frequency sh1ft keymg system, 

(b) Deltamodulat10n 

(c) ColourTelev1S1on 

(d) MTI Radar 

(e) D1g1lal Microwave Commun1cat10n Systems, 

(f) Rad Nav1gat10nal Alds, 

(g) D1g1lal Control System W!lh at least one apphcahon 
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