
Some useful data: 

Electron charge 1 6 x 10-19 Coulomb 

Free space p ermeab1hty 4" x 1 o-' Him 

Free spacepenruthv1ty 8 85 pF/m 

Veloc1ty ofhght10 free spaces 3 x 108 m/s 

(a) The parameters of a certa10 tranS! stor are a= 0 9 9 and leBo = 1 00 nA, wh1le IB = 2 0 ~A The 
tranSiStor, connected 10 CE configurahon, 1S 10 amphfy10g mode F10d !cEo, Ic and IE All 
symbols cany thetr usual mearungs 

(b) Uruform charge denS!hes 2~ Clm' and -2~C/m2 eX!st 1n x-y planes, 10firute 10 extent and 
located at z=3 m and z=19 m respechvely The reg10n 3 :0: z :0: 19 1S a d1electnc ofrelahve 
penmthmty 9 0 Determ10e the d!splacement denSity, the electnc field and polansahon 
vectors 10 the space between the planes 

(c) The voltage v and charge q on a certa10 non -hnear cap ac1tor are related as q = kv"' where k 1S 
a constant Detenrune the energy stored 10 the capac1tor and express 11 (1) 10 terms ofq and k 
and (11) 10 terms ofv and k 

(d) Represent a half s10us01dal pulse g(t) = s10 xt, 0 :0: t :0: 1 by an express10n 10volv10g s10e 
waves and step funchons, and us10g th!S representahon, wnte the Laplace transform of the 
g1ven pulse 

(e) F1nd the power loss 10 the 1 0 ohm reSiStor 10 the arcmt of F1g 1 (e) 

5 L.IO" 

(1) Determ10e the ad!mttance parameters of the network of F1g 1 (f) and draw 1ts 1C­

eqmvalent arcmt 

' i6DIH' 

1 
'l'f1l I I '----­

jlOQ '"" -jlOD 

Fig. I(/) 

(g) In an open-c1rcU1ted loss hne of length L, show that the raho of the output voltage to the 10put 
voltage 1S maX!mum when 

s10h 2o:L j3 

S10 2j3L a: 

where a and~ are respechvely the attenuahon and phase-sh1ft constants of the hne 
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(h) A p1ezo-electnc transducer of 1 5 em' area and 0 11 em tluckness and hamng a 2 pC/N 
senS1hv1ty 1S connected to a charge amphfier (an 1deal operahonal amphfier) havmg a 20 pF 
feedback capaator Calculate the peak-to-peak swmg of the amphfier output voltage when 
d1e transducer 1S subJ ected to a force of 0 0 17 S!n 1 0 00 t Newton 

(a) SyntheSize two d1fferent R-C networks of the Cauer type for the followmg 1mpedance 
funchon 

(HC)(H•) > 
2 0 takmg 's' m sec-

(s+1)(s+3) 

(b) In the c1rcU1t of F1g 2 (b), mutual mductance ex!Sts between the two co1ls, the couphng 
coeffic1ent bemg k, Fmd the value of k, 1f the power loss 1n R 1S equal to 32 W Also 
calculate the power loss 1f the termmals of one of the coils are mterchanged 

R--,--, 
• -- ·??· ·"" t' _]'! . ~ ~n . - . 

. -1'8 z (b) 

(a) A 50 mA smus01dal current source W!th a 10 kO source reSiStance supphes power to a tank 
c1rcu1t wh1ch has L = 10 5 mH and C = 105 nF The self-reSiStance of the cod 1S 100 0 
Calculate the 

(1) resonance frequency (m Hz) (11) Q of the c01l at the resonance frequency (111) bandWidth 
of the enhre c1rcmt (1v) voltage across the c01l, and (v) current through the cap ac1tor 

The voltage and current are to be detemuned at the resonance frequency 

(b) For a parallel plane wavegU!de, mfirute m extent and a spacmg of 20 em between the plate~ 
calculate the 

(1) phase veloc1ty for TEM mode at all wavelengths (11) cutoff wavelength for dommant TE 
mode (111) phase veloc1ty for dommant mode at 80% of cutoff wavelength, and (1v) the 
reflechon angle for the above frequency of operahon 

(a) A senes R-L-C arcu1t W!th no 1mhal energy 1S cotmected across a 50 V d-e supply at t = 0 

G1ven R = 100 0, L = 2H and C = 200 ~F, find the current 1(t) m the c1rcU1t Calculate the 
value of current fort= 120 ms and also the voltages across R, L1d C and energy stored m L 
andC,allfort= 120ms 

(b) A voltage source of 10 V, 50 0 mternal reSistance and 3 x 105 radlsec frequency supphes 
power to a lossless transnuss10n !me of 1 km length, of 100 0 charactenshc 1mpedance (pure 
reS! stance) and hamng a 200 0 temunahon Calculate the power supphed to the 200 Os load 
and the transnu SS! on hne ConSider the phase velo a ty to be equal to that m free space 

(a) Denve an express10n for the rad!ahon pattern of a hnear array of five 1Sotrop1c ante!Ula~ 
spaced half a wavelength apart, canymg currents m the raho 1 2 2 2 1 and W!th progresSive 
phase sluft of 180' Determme the d!rechons of nulls Also calculate the pattern values for 
30', 45', 60', 75' and 90' and show1tby an approXimate sketch 

(>) Denve an expresS! on for the cap aatance per urut length of a co aX!al cable The outer 
rad!us of mner conductor 1S r1 and the mnerradms of outer conductor 1S r, 

(11) In a g!Ven case 1fr2=4r~, whatW!ll be the rad!us W!thm wluch 75% of the total energy 
W!ll be stored? 
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(a) A plane electromagnel!c wave travelling m the +z d!rechon m free space (z < 0) 1S normally 
madent on a good conductor (z > 0), the mterface bemg atz =0 The electnc field just pnor 
to the mterface!S 20m3" 106 t YmV/m Determme themagnehc field componentmS!de the 

conductor, g1ven that the conduchv1ty of the conductor1s 61 7 MOim w!ule the permeab1hty 
1S equal to that of the free space Show all steps clearly 

(b) G1ve the arcmt configurahon of the W1en bndge for the measurement of frequency 
md!cahng the adJustable elements and the poS!hons of the source and detector Dnve the 
balance cond!t10n Also elqllam the balanang procedure and typ1cal prachcal arrangements, 
how the frequency 1S detemuned and the problems, 1f any as so a ated W!th the bn dge 

(a) In the measurement of a non -electncal quanhty, the transducer and the assoc1ated amphfi er 
produce an output voltage 1n the 8 to 10 V range, the lughest S1gn1ficant frequency 
component bemg 100 Hz It 1S to be converted mto d!g1tal form W!th a resolul!on of better 
than001% F1ndthe 

(1) m1mmum samplmg rate (11) m1mmum number of b1ts (111) analogue value of the least 
S!gruficant b1t (1v) aperture hme reqmrement (v) dynarru c range of the ADC m dec1bels, and 
(v1) ruts value of quanhsahon n01se 

(b) In the c1rcu1t ofF1g 7(b), the value of the mductance 1S so chosen thatwhen1t1S tuned Wlth a 
4 ~F capac1tor, 1t resonates at 250Hz Determme the current 1(t), voltages across the d!ode 
(VD), mductor (VL) and capac1tor (Vc) and also the energy stored m the mductor (1N1) and 
the capac1tor 0Nc) All the above values are to be found and tabulated m four veri! cal 
columns for t = 0, 2, 4, 6 ms The b attety supply of 5 volts 1S SWitched on at t = 0 Assume the 
d10de and the voltage source to be 1deal and that there 1S no 1m hal stored energy m C and L 

fv 
... C>l_ I + ,_ v,l -.1 

v, c..t... l61J.F Y, 

L.Ftg. 7o(b) 

• 
i(t) v, 
' -
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~lEI:Tilti:INII:$ 1:10111 T~l~l:llMMUNII:ATIIlN ~NiliNEEIUNil 

(a) The c1rcu!l shown represents a low-pass d c coupled amplifier Assummg an 1deal OPAMP, 
find (1) the h1gh frequency 3-dB pomt fH, (11) the low frequency gaul, A,= v0/v, 

(b) What 1S the advantage ofusmg Gray code? Enumerate the steps reqU1red for the convers10n 
ofb1nary number mto 1ts Gray code eqU1valent Convert the bmary number 1001011 to Gray 
code 

(c) Determme the gam margm and phase margm for the system m wlnch 

' GH(;OJ)= 3 
(JcH 1) 

(d) Sketch the deS!fable range oflocahon of the poles of the transfer funchon of a system 1fthe 
system's dampmg raho 1S to he between 0 4 and 0 6 and 1ts natural frequency 1S to he 
between 3 and 5 rad!sec 

(e) Denve an express10n for the max~mum phase-lead wh1ch can be prov1ded by the followmg 
network 

(f) The equahon of and am ph tude modulated w<Ne 1s g1ven as 

v= 1 oo[ 1 + o 2 cos ( 2,.-xl 031 )]cos ( 2,.-xl 061) 

F1nd all frequenaes present and the1r respechve amplitudes Also determme the value of 
modulahon mdex 

(g) For a bmary symmetnc channel, the error probab1hty P,(O) = P,(l) = p and errors are 
stahshcally mdep en dent Show that the channel capac1ty 1S 

C=s [1 +plogp + (1-p)log(l-P)] 

where s 1S the S!gnalhng speed 

(h) Calculate the value of the m1mmum detectable power m a radar rece1ver 1f 1ts n01se figure 1S 
1 2 dB and 1ts bandWidth 1S 2 5 M Hz Assume the antenna n01se temperature to be 3 00' K 

(1) A pulse compress10n radar transm1ts an encoded pulse havmg a frequency clnrp from 990 
MHz to 1010 MHz centered around 1 GHz What should be the rangeresoluhon capabd1ty of 
th!S radar? 

6) For a 1 em x 2 cmrectangularwavegU!de, calculate the folloWing 
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(1) Group veloc1ty and phase veloc1ty (11) Cut-off frequency (111) Charactenshc 1mpedance 
(1v) PosSible modes ofpropagahon Assume fO = 10 GHz 

SECTION A 
{Attempt any two quesl!ons) 

(a) Draw the arcmt of a W1en Bndge Osc1llatoruS1ng a smgle operahonal amphfier Denve the 
cond!t10n for sustamed osallahons State how (1) a conhnuous vanahon of frequency 1S 
ach1eved, (11) a change m frequency range 1S ach1eved, and (111) the amphtude of osc1llahons 
1S stab1hzed 

(b) A square w<Ne whose peak to peak value 1S 1 V extends ± 0 5 V W!lh respect to ground The 
halfpenod 1S 0 1 sec Tins voltage 1S 1mpressed upon an RC d1fferenhatorW1th hme constant 
0 2 sec What are steady state max:1mum and m1mmum values of output voltage? 

(a) Draw the arcmt of tranS!Stonzed cascade am ph fier and determme 1 ts h-p arameters m terms 
of those of the component tranSiStors What are the sp ec1al advantages of th!S configurahon 
(b) Why 1S 11 deS!fable to 1ncorporate current hm1tmg arcu1hy m a voltage regulator? Draw 
the c1rcU1! of a typ1cal senes pass regulator W!th bmlt-1n overload current hm1hng feature and 
descnbe 1ts funchorung 

(a) What are the advantages of dual-slope AiD converter? G1ve a schemat1c d!agram of such a 
converter and explam 1ts operahon W!th the help of hmmg waveforms How can tlns 
converter be made d!rect readmg? 

(b) DrawK-mapsforthefunchons 

fa= AE +ED+ ABc and ft> = AE +ED and hence denve the K-maps for the funchons f1 = 

foe frandf,=(c+fr 

S1mphfy the maps for f1 and f, and g~ve the resulhng expresSions 1n sum of products form 

(a) DeSign a bmary half adder usmg only baS!c gates Make a full adder usmg two half adders 
and any other bas1c gates Wnte down Boolean funchons for the half adder and express the 
Boolean funchon for the full adder 1n terms of those of the half adder and any other baS!c 
log~c operahons 

(b) Determme the state d!agram and state table for a mgle mput smgle output c1rcU1! wh1ch 
detects a 01 sequence The sequence sets Z = 1, wlnch 1S reset only by a 00 mput sequence 
For all other cases, Z= 0 DeSign the c1rcU1tusmg SR fhp flops 

SECTION B 
{Attempt any two quesl!ons) 

(a) Sketch the root-locus of a uru ty feedback system W!th an open-loop transfer fun chon 
k 

G(s) = 
ls(s+2)(s+4)J 

For what range of k W!ll the system have damped osc1llatoty response? What 1S the lnghest 
value of k that can be used before conhnuous o sallahons occur? 

(b) ConSider the th1rd order poS!hon control system W!th veloaty feedback shown below 
Determ1ne the value ofk so that the dom1nant poles of the transfer funchon of the closed lop 
system h<Ne a dampmg raho of 0 5 What W!ll be the response of the system to a urut step 
mput for th!S value ofk? 
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~·l 
C{sl 

• • •(s-+2)(«4) 

- -
0_[. 

(a) Draw the block d1agram of the Annstrong FM system and explam the generahon of FM 
Signals Why 1S 11 called md!rect method and what are 1ts advantages ? 

(b) What 1S the funcl!on of the synchromsmg c!rcUlts m a TV rece1ver? Draw and explam the 
workmg of a synch separator arcmt With the help of waveforms How are honzontal and 
vert:tcal synch pulses separated? 

(a) Two radars have the same peak power of 100 kW One has a pulse Width o£2~ sees and off 
penod o£500 ~sees The second one has a pulse Wldth o£4 sees and offpenod o£400 ~sees 
Wluch 1S better smted for long range recephon? Explam your answer clearly 

(b) Define and explam the terms Self mformal!on, Entropy and Mutual mformahon 

A code 1S composed of dots and dashes Assume that the dash 1S 3 hmes as long as the dot 
and has one-tlurd the prob ab1hty of occurrence Calculate 

(1) the mformahon m a dot and that m a dash, (u) the average 1nformahon 1n the dot-dash 
code, and (111) the average rate o£ mformal!on transm1sS1on, assummg that a dot lasts 
10m sees and the same hme mterval!S allowed between symbols 

(a) Draw a neat d!agram of a two cav1ty Klystron Show all voltages W!th proper polanhes 
Explam the phenomenon o fbunchmg W!th the help of the Applegate d! agram 

(b) A two cav1ty Klystron amphfier has the foll oW!ng parameters 

V0 d c acceleral!on voltage= 1000 V 

f frequency of op eral!on = 3 G Hz 

Gnd gap spacmg m e1ther camty = 1 mm 

Spacmg between two cav1hes = 4 em 

F1nd the 

(1) Gap tranS!! angle, (11) Beam couphng coeffiaent (111) Input gap voltage V1 to g1ve 
maX!mum output voltage v, and the (1v) Bunchmg parameter 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/



