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Ttme Allowed Three Hou10 MaXJmwn Marks 200 

Canchdates should attempt Question 1 and any FOUR oft he remammgquesttons 

The number of marks earned by each question is mchcated at the end of the question 

Answers must be wntten m Enghsh 

(a) A hnear hme-mvanant system has the frequency response IH(OJ)/e'¢(") (1) G1ve the 
express10n for the group delay of the system (11) State whether the phase response of the 
system 1S an even or odd fun chon m OJ (111) State whether the magmtude response as an even 
or odd fun chon m OJ 

,,, The EHT (Extra H1gh Tens10n) of a CRO has decreased S!gruficantly from 1ts rated 
value, but not to the extent to cause senous defocusmg State whether the y-mput 
senS!hV!ty of the CRO wdl be affected and, 11 affected, state whether 11 Will be 
mcreased or decreased 

(11) What 1S the 1mportant advantage of a samphng osalloscope over the convenhonal 
oscilloscope 

(111) Why 1S a difference amphfier configurahon preferred m the first stage of a d c 
amphfier? 

(c) P!eso-electnc crystals are used for generatmg stable S1nus01dal oscillahons (i) Give the 
eqmvalent circU! t of a crystal mcludmg the mounhng capacitance (11) Sketch magmtude and 
phase of the crystal impedance agamst frequency 

(d) The behav10ur of the 10nosphenc layers 1S usually descnbed by Virtual he1ghts and cnhcal 
frequenaes Define these two terms 

(e) ,,, What 1S a broacbde array? 

(11) What is precipitahon stahc? 

(f) Descnbe the maJor (i) advantage and (11) disadvantage of double stub impedance matchmg 
over Single stub matchmg system 

(g) A lossless transm!SS!on !me W!th a1r dielectnc 1S 20 m long What 1S the !me length m 
wavelengths m wavelengths and what 1S the value of (phase constant) at 10 MHz? 

(h) Fmd the eqU!valent mductance between the temunals a, b, L~, L, are the self-mductances of 
the coils and M 1S the mutual inductance between the coils 
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(a) The schemahc d!agram of the hl!ung capaator of a radio receiver 1S shown below The plates 
are separated m a1r by a diStanced Neglechng the fnnge effects at the edges, detemune the 
maX!mum capacitance of the turung capacitor 

--'---
d · R":r;ufous 

J<'i> YII!W Side VltM 

Fil- Q.l(l) 

(b) A sample ofgermaruum" doped to the extent of 1014 donor atom/cm3 and 5 x 10 13 acceptor 
atoms/cm3 At 300'K, the reSiStance of the mtnnS!c germaruum 1S 60 0-cm If the apphed, 
electnc field 1S 2 V/cm, find the total conduchon current denSity Assume = ~~~ =112 
(~=mobihgy), andn,=2 5x1013 /cm3 at 300K 

(a) Both em!lter and collector Junchons of a tranSiStor are reverse biased by about 2 volts 
Assume leo (reverse saturahon current of the collector-base d10de) = 6 ~ !Eo(reverse 

saturahon current of the enutter base diode)= 2 ~A, and JN = 0 96 Fmd IE and Ic (Em!lter 

and collector currents) Note that J/co= JNIEo where JNandJI are, respechvely, the 

common -base current ga1n under normal and reverse op erahons 

The hybnd-x model of a tranS! stor 1S shown bel ow Find hu (the open- arcmt reverse voltage 
gam of a two-poll parameter) of the model at 1 09 rad/s 

(a) In the network shown below, the sW!tch 1S closed att=O Att=to>O, It 1S found that i(t)=1 OA 
and dv(t)/dt=1 0 V/sec Fmd C 

(b) In the network shown below, the imhal voltages on C1 and c, are v1(0)=2V, v2(0)=1V At 
t=O the sW!tch!S closed Fmdi(t), v1(t), v2(t) fort> 0 and the final values ofv1(t) and v2(t) 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/


( ,, (•) F1nd the y-p arameters of the 2 -port network shown below 

(11) Then obtaJn, from these y-parameters, the z-parameters of the network 

Flg. Q.~ (I) 

(b) The mput x(t) and the output(!) of a hnear hme-mvanant system 1S shown below, find the 
transfer funcl!on of the system 

' • 

rltl ,., 

' 
(a) In the c!rcUlts shown below, voltage 1S measured by a voltmeter With senS!h mty of 20k0/volt 

and usmg the 1 0-volt range Fmd the percentage error m the measurement 

'"' -·-·. 
Twov 

'""' 
~~"""' lOwlt-ran~ ... .,.., 

(b) A CRO has a nse hme 20 nanoseconds The nse hme of a Signal measured by tlns CRO 1S 25 
nanoseconds Fmd the true nse hme of the Signal 

(c) An osalloscope test probe 1S shown below Assume that the cable capaatance m 90pF The 
mput1mpedance of the CRO 1S 2MO m parallel With 10 pF What!S the attenual!on of the 
probe, takmg account the mput 1mpedance of the CRO? Fmd the value of C for best response 

;c 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/


(a) A lossless transm!SS!on !me of charactenshc impedance Zo=1500 1S connected through a 
lossless sect10n of length d and charactenshc impedance Z1 to a load of 250+J 100 0 Fmd d 
(m wavelength) and Z1 wlu ch match the load to the 15 0-0 !me 

(b) A lossless transm!SS!on hne of charactenslic impedance Zo=50 0 1S ternunated by Z1 A 
VSWR of 3 0 and a voltage nurumum at a d!stance of 0 75 meter from the load were 
observed Fmd the 1 oad, the op eratmg wavelength bemg one meter 
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Ttme Allowed Three Hours MaXimum Marks 200 

CandJdates should attempt FIVE quesl!ons choosmg not more 

than THREE questwns from each &cl!on 

The number of marks earned l:y each questwn Js- mchcated at the end oft he quesl!on 

Answers must be wntten m Enghsh 

SECnONA 
(a) A b1as arcmt for a b1polar tranS!Stor 1S shownm F1g 1 Fmd an express10n for the output 

current 12 and md!cate 1ts vanahon W!th RE Draw the c1rcu1t of a S!nular current b1as arcu1t 
for CMOS 

(b) Menhon the types of loads that may be used W!th ann-channel MOS tranSiStor dnver Show 
how the qmescent operahng pomt for an a channel deplehon load can be found 

(c) Draw the eqmvalent arcu1t of an n-channel JUnchon FET grounded source amplifier 
Calculate the voltage gam and 3 db cut-off frequency 1f load reS1Stance=10 kO, (trans­
conductance= 1 nullimho, C"'=1 p£ Cgd= 0 1 p£ C"=1 pf and generator reSiStance= 1 kO 

r 

' --:J .. 
'• 

'· .... 
(a) List the 1mp ortant applicat10ns of operahonal amplifiers State the advantages of a d!fferenh al 

amplifier mput stage Develop appropnate relahons for companng the gams obtamable m 
matched pan PET and b1polar tranSiStor 

(b) Explam W!th c1rcu1t d!agram the operahon of the folloWing op-amp based arcmts (1) current 
to voltage converter, (11) square wave and tnangular w<Ne generator and (111) sane wave 
OSCillator 

(c) The current voltage relah on 1n a M OS FET may be expressed as 

ld = K[2V Gs-Vr)VDs-V2Ds], 1f VDs<('hs-Vr) 

= K('hs-Vr)' 
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Given a scheme for mull!plymg two voltages usmg the above relal!on 

(d) Given the deSign of an astable mull!vibrator usmg d!screte tranSiStors to generate a 
synunetncal square w<Ne at a frequency of 5 kKz How does one realize a monostable 
multnnbrator usmg gates? 

(a) Develop the logiCal express10n for a comparator mvolmng two vanabl e A and B 

(b) Give the logic diagram of a 8 1 mull!plexer How many logic funchons can one realize usmg 
a4 1 mulhplexer? 

(c) Wnte down the logic equat10ns of RS and JK F/Fs Give a realizahon of RS flip-flop usmg 
MOS gates 

(d) Shown how add-Shift mulhpl!cahon can be made faster by regard!ng a stnng of ones as the 
difference of two numbers 

(e) Mirumize the followmg express10ns 

Lm(0,1,2,3,4,9,10,12, 13, 14,15) 

(a) An MOS sluft register stage S!S shownm Fig 2 Draw the waveforms of the voltages at the 
circuit nodes for an mput ' 1 ' or mput '0' dunng a clock eye! e 

-,.,---- I '"I• r .t... • .... ... -"· 

'FIJ, 2 

• 
• 
• 
• • f--·· 

(b) Explam Wlth a schemahc diagram the operal!on of an up down counter How does one realize 
a programmable counter? 

(c) Show how ma:nmallength sequences may be generated What are their uses? 

(d) Compare the performance of TIL, ECL and CMOS m respect of denSity, speed and power 

(a) Draw the root 1 oci for a uru ty feedback control system W!th a forward gam G(s) given by 
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Ind!cate the change m root locus 1f an equal1zer g!Ven by 

Ge(s)~ 1+0 2s 
1+004s 

1S placed m cascade W!th G2(s) Draw the Bode plot for the mollified system and comment on 
the performance obtamable 

(b) G1ve examples of apphcahons of control systems where the Signals encountered are 1n 
sampled form Obtam the z-transform of the closed loop response correspondmg to G1(s) 
above forK= 2 

(c) Develop the state equahon formulal!on for the system de sen bed by 

d2x(t) dx(t) "-CC,f-'• --+ 2x(t) ~ y(t) 
dt dt 

and g1ven the S!mulahon d1agram 

(d) State how l!me response may be found from the phase-plane traJ ectoty 

SE<::nON D 
(a) The modulahng S!gnal!S a smgle smus01d g1ven by m(t)=2 cos (1000 Jrt) 

Sketch the correspondmg DSB-SC and SSB-SC Signals for a earner frequency of 15kHz 
Ind!cate the effect of earner leakage 

(b) Explam the op erah on of smgle S1 de band generator usmg the phase-sh1ft method Compute the 
raho of the undeS!fed to deS! red Sideband 1fl!e audo 90' phase slufter has an error of 1 degree 
at the measurement frequency 

G1ve the schemah c d1agram of a quadrature phase mull!pl exed transm!SS!on 

(c) A frequency modulated S!gnal!S apphed to an 1deal delay !me Two outputs are denved by 
addmg and subtractmg the output of the delay !me to 1ts mput Plot the vanahon of the 
amplitudes of the outputs W!th the mput frequency 

(d) Draw the schemat1c d! agram of a reS!Shve R -2R ladder network for D/A convers10n D1 scuss 
why the resiStances must have !ugh preaS!on Explam the operahon of a succesSive 
approX!mahon AiD converter On what parameters does the quanhzahon n01se m PCM 
encoder depend? 
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(a) P1 ot the van ah on of electron am val hme as a funch on of the departure hme m a two camty 
klystron Hence, sketch the vanahon of catcher current as a funch on of hme The value of the 
bun clung parameter may be assumed to be umty 

(b) Denve an express10n for the d c tranSit hme 1n a reflex klystron DiScuss how the electroruc 
ad!mttance would vary W!th tranS!! angle, and explam how the power output and frequency of 
a reflex klystron vary W!th repeller voltage What are the methods for amphtude and 
frequency modulahng the output of a reflex klystron o sc1llator? 

(c) The helm of a parhcular travelling w<Ne tube has 10 turns per mm and a mean d1ameter of 
2 5 nun Determme approXimately the value of the anode voltage that 1S reqU1red 

(d) G1ve the schemah c d!agram of a mulh -cam ty magnetron o sallator Use d!mens10nal analySiS 
to show that the d c voltage V and the ax:1al magnehc filed B, for cut-off would sahsfy the 
relat10n 

where K 1S anumenc and 1'P 1S the plate radms 

Bnefly diScuss the cond!hons for obta1rung h1gh effiaency and h1gh power 

(a) Sketch the electnc and magneh c field d!stn buhon mSJ de a co aX!al transmiSSion !me operahng 
m TEM mode Denve an expresSion for the power denSity as a funchon ofradms Calculate 
the raho of the outer to 1nner d1ameter of a coaX!allme filled W!th a d1electnc of relahve 
d1electnc constant of 3 for obta1rung a charactenshc 1mpedance of 50 ohms 

(b) Explain the pnnc1ple of operahon of a wavegU1de hybnd Junchon Ind1cate how a mag1c T 
can be used for 1mp edance measurement 

(c) A mulhhole d1rechonal coupler has couphng coeffic1ents of 1, 3, 3, 1 Sketch how the powers 
m the deS!fed and undeSired d!rechons would vary Wlth frequency 

(d) List the factors that determme the d1rechve ga1n of aperture antennas State the methods of 
1llummahng a parabohc antenna 

(a) G1ve the block d1agram of a typ1cal h1gh power m1crowave radar, md1cahng the d!fferent 
components of the transm!tler, rece1ver, antenna and md1cator A !me type pulser 1S to dnve a 
magnetron del1 venng a power of 1 00 k W How would one choose the parameters of the !me? 

" (b) What 1S transferred electron effect? Descnbe the operahon of a m1crowave osallator and 
amphfier usmg Gunn Effect dev1ces 

(c) Draw the d c electnc field profile m an IMPATI d!ode Why are Impatt d!odes more 
commonly used as m1 crowave osc1llator than as am ph fiers? 

(d) List the ma1n apphcahons of varactor d1odes What are the factors that detenrune the tumng 
curve and Q? 
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w Wnte notes on any four of the followmg 

(e) F1bre Ophc commurucahon 

0) Local Area Network 

(c) Error Connechng Codes 

(d) Phase Locked Loops and The1r Apphcahons 

(e) M1crowave Link 

'" Programmable Memoty and Log~c 

(e) Facsmule 

0) MdhmeterWaves 

" 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/



