
Ttme allowed 3 Hours lvkmmum lv!arks 200 

Canchdates should attempt quesl!on ONE whJch Js compulsory and any FOURofthe remmmng questwns 

The number of marks earned by each quesl!on Js mcbcated at the end of the quesl!on 

Answers must be wntten m Enghsh 

Assume swtable data, Jjnecessary, andmchcate the same clearly Some usefol constants are gven below 

Parts of the same quesl!on must be answered together and must hot be Jn!erposed 

between answers to otherquesl!ons 

Some useful data: 

Electron change 1 6 x 10-19 Coulomb 

Free space p ermeabil!ty 4" x 1 o-' Him 

Free spaceperOl!thvity 8 85 pF/m 

Velocity of light 10 free space 3 x 1 08 m/s 

Boltzmann constant 1 38 x 10-" J/K 

(a) A voltage source W!th waveform as shown10 Fig 1 (a) 1S connected across a 30 ~F capaator 
at hme t = 0 F10d the values of the current 10 the capaator at t = 0 5 ms and t = 2 5 ms Also 
calculate the total energy delivered by the source hll t= 7 0 ms The capacitor has no charge 
pnortot=O 

.. ~ 
(b) F10d the electnc field vector E for an aniSotropic d!electnc matenal when the d!splacement 

Vector D = Dx ix + Dy iy + D,J, 5 0 (ix + iy- 2i,) pC/m2 and E 1S related to D as 

folloWing usual notahons 

(c) Calculate the frequency at which the circmt of Fig 1 (c) W!ll be 10 resonance Will tills 
frequency change if the p oS!hons of the 10ductor and capacitor are interchanged? 

.. 
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Rg. l{d) 

(e) G1ven an electnc field 30 S!n (10 10 t + 15°) Vim, fmd the conduchon and d!splacement 
current denS!hes m a matenal W!th CJ = 4 0 S/m, " = eo and ~ = ~0 Also determme the 
frequency (m Hz) at wh1ch the two denS!hes W!ll become equalm magmtude 

(f) Deternune the group veloc1ty of a 12 GHz Signal propagahng m the TMu mode m a 
rectangularwavegU!de of4 0 em x 2 0 em cross sechon 

(g) A galvanometer recorder W!th a 100 0 c01l reSiStance 1S connected to a transducer The 
transducer acts as a voltage source 1n ser1es W!th a 250 0 reSiStance The recorder response to 
a step mput to the transducer 1S that of a second order system W!th a dampmg factor of 0 3 
F1nd the reSiStance that should be put m parallel W!th the transducer so that the dampmg 
factor mcreases to 0 7 

(h) The exc1tahon to a two-tenrunal network 1S 4 + 5 sm OJ!+ 3 cos 2 OJ!voltwlnle the response 
current equals 0 3 cos OJ!+ 0 1 cos (2 OJ! -45°)A Fmd the average power supphed by the 
exc1tahon source 

(a) Sketch the output waveform for the c1rcmt of F1g 2 (a) Also draw the vanahon of energy 
stored m the capaator as a funchon ofhme Mark appropnate values Take the d!ode to be 
1deal 

' "" rl • 
'" ' ... 0 •• 

• • ' .., 
Flj, a.J 

(b) A senes type ohmmeter uses a 100 0 bas1c movement W!th full-scale deflechon for 100 ~A 
The battery voltage m the ohmmeter c!rcU!t 1S 9V The deS!fed scale markmg for half scale 
deflechon 1S 50 kO Fmd the values of the reqmred reSiStor R1m shunt W!th the meter and the 
reSistor R, m senes Wlth the battery Also find the maX!mum value of R1 that W!ll compensate 
for a 10% drop m the battery voltage and the percentage error al half scale mark when R11S 
so adJusted for the 10% drop m battery voltage 

(a) Deternune the complex powerS 1n the arcmt ofF1g 3 (a) Also find the resonance frequency 
of the C!rCU!! 

.... 
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(b) Determme the Thevemn's eqmvalent c1rcmt m the s-domam for the c1rcmt of F1g 3 (b) to the 
left of the pomts A and Band then detenrune the currentm R3 m hme domam What are the 
values oftlus current fort= 0 and t = ro? The SW!tch 1S closed at t = 0 

' "· ~ .., 
A r-· "" '" '" 

F "" 
., 

"'" " 
"'·"" • 

(a) ConSider an 1nterface m the y-z plan perpendicular to x-ax1s) The reg10n x<O 1S medium 
W!th relahve permeab1hty ~1 = 4 5 and the magnehc field H1 equals 

( ,, 

( ,, 

H, =4 O!x+ 3 01y- 6 0 1z Aim 

The reg10n x > 0 1S medmm 2 W!lh relahve permeabd1ty ~ = 6 0 Fmd the magnehc field 
mtenS!Iy H, m medmrn 2 and the angle made W!lh the normal 

F1nd the cutoff frequency m the donunant mode of a rectangular wavegmde of 2 29 em x 
1 12 em cross sechon Also find the phase veloc1ty gu1de wavelength and the 1mpedance at 
7 0 GHz What as the average power flow when the rms electnc field 1S 80 0 Vim? 

A 150m long 6000 transnuss10n !me" tenrunated mto a424 3 < 45° 0 load It operates at 
400kHz and 1ts attenuahon and phase sluft constants are 2 4 x 10 Np/m and 0 0212 rad/m 
The recetved voltage" 50 < oo volt Fmd the reflechon coeffic1ent, poS!hon and value of 
voltage maX!mum on the !me Also find the mput 1mpedance 

SyntheSize an R-C ladder network W!th the transfer 1mpedance Z12 = -,--''---, 
s2 +4s+3 

A stram gauge of 1000 nommal reSiStance gauge factor 2 5 and a temperahlre coeffic1ent 2 x 
10-5/°C as connected an one arm of the bndge shown an F1g 6(a) The reSiStance of the 
detector 1S 100 0 and the senS1hv1ty 1S 15 nun/~A Fmd the deflechon when the gauge as 
stramed 0 24% Also find the effechve stram md1cated when the temperahlre mcreases by 
8°C conS!denng the gauge reSistance to be the only factor responSible Suggest a soluhon to 
overcome th!S effect 

(b) Deternune the rad1ahon pattern of two 1denhcal monopole antennas separated by 5 !J8 and fed 
W!th equal currents but d1ffenng m phase by 45° Sketch the pattern Mark 1mportant 
d1rechons and pattern values Indicate the angles for nulls 

(a) Deternune the Theverun' s eqmvalent for the c1rcu!l of F1g 7 (a) to the left of AB and spec1fy 
Z1 formax1mum power mto Z1 for maX!mum powermto Z1 
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(b) A potenhal funchon 3x + 5y volt eX!sts 1n free space F1nd the stored energy m a 2 m3 volume 
(sphencal) centred at the ongm 
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~lEI:TIU:INII:$ ANI:! T~l~l:llMMUNII:ATIIIN ~NIIIN~EIUNil 

Ttme Allowed Three Hours lvkmmwn lv!arks 200 

Canchdates should attempt questwn ONE winch Js compulsory and any FOUR more questwm 

tahng TWO each from Sect! on A and &Jetton B 

The number of marks earned by each question Js mcbcated at the end of the question 

Amwers must be wntten m Enghsh 

Assume any data Jjreqwred 

Parts of the same question must be amwered together and must not be mterposed between 

amwers to other questions 

(a) Deter1111ne v0 for the followmg network for the md!cated mput 

' 
c.: t,.F 

;:: 1111-1• ...... 
' "'' 

.•vo 

• ' ., R ~ 100 1111 
I' I' " -· ,,,,,_ '--, " -

(b) Deter1111ne the output waveform for the network shown and calculate the output de level and 
the reqmred NV of each d10de 

• 

' 
(c) How can JK-fhp flop be used as (1) D-fhp flop, and (11) T-fhp flop? Just1fy your answer With 

the help of truth tables 

(d) Convert the folloWing Octal numbers into eqU1valent Hexadecimal numbers 

(i) 134 

(11) 67 

(111) 1527 

(iv) 4753 

(e) Deter1111ne the value ofk so that all the roots of the folloWing polyno1111al are to the left of the 
lmeCJ=-05 

F(s)=s3+6s'+lls+k 

(f) Sketch the constant-M loa m the G-plane for a umty feedback system and denve the 
equah ons for the loa 

(g) A 30m diameter earth stahon anteMa of circular aperture 1S used to receive satelhte Signals 
m the 4 GHz band The system n01se figure iS 1 dB Calculate the G!T of the earth stahon 
Express the answer m dBk-1 
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(h) Accordmg to CCIR-standards for TV channels, what are the values of picture IF and sound 
IF? Specify the frequency range for channel4 and channel!O For each of these channel~ 
md!cate the picture camer frequency and the sound camer frequency 

(i) A rectangular wavegU!de 1S 1 em x 2 em m dimenSions Calculate cut-off wavelength for 
TE10 and TMu modes 

6) An X-bank radar unit has a CW rad!ahon power of 4 kW Detenrune 

(i) The power denSity m m1ll!watts per square cenhmeter at a d! stance of 2 m 

(11) The electnc field mtenS!Iy in volts per meter at the same diStance 

(111) The magnel!c field mtenS!Iy in amperes per meter at the same diStance 

SECnONA 
{Attempt any two questions) 

(a) Determ1ne V cE and IE for the followmg network 

-· •• 

(b) For the network shown, detenrune the folloWing parameters usmg the complete hybnd 
eqmvalent model and compare W!th the results obtamed US!ng the approX!mate model m 
wlnch the effects ofh,, and h" axe neglected 

(i) Z, and Z' 1 

(u) A, 

(111) A,toi,/I,andA',=I,/1', 

(iv) Zo 

f-11- ... 
47Dir0- "w 

l' • ::.__-!~-+ -•• -' IJQYi • ~ 

1; .-c 
> 

The h -parameters of the tranSIStor are 

hfe=llO,h~=16kO 

h,.=2 x 10--<,hoe=2~0 

(a) Draw OPAMP arcmts for 

(i) D!Spl ay Dnver (11) Inshumentahon Amphfi er 

Bnefly descnb e the operahon of these circuits 
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(b) Draw the block d!agrams of the 555 hmer Show how 555 can be used as an astable 
multnnbrator Descnbe the circUit operal!on W!th the help of waveforms and denve an 
express10n for the frequency of oscill ah ons 

(a) DeSign a circUit usmg NAND gates only that has one controllme and three data hnes When 
the controllme iS high, the circUits 1S to detect who one of the data hnes has a 1 on it then the 
control hne 1S 1 ow, the arcmt W!ll output a 0, regardless of what 1S on the data lmes 

(b) For the tranSiStor arcmts shown below determme the voltage transfer charactenstic, 
assummg VeE sat,= 0 2 V and BE, on= 0 7V 

r------------r---"•J6V 

(a) DeSign alog1c Circuit Usmg half adders, full adders and basic gates which can add two 4-bit 
CD numbers and g1ves BCD output 

(b) Draw the huth table for teshng whether a BCD number than or equal to 5 and mecharuze it 
by usmg 

(i) An 8-mput mulhplexer (11) A 4-mput mull!plexer and reSidual gates (111) A 2-mput 
mulhplexer and reSidual gates 

SElmON B 
{Attempt any Two questions) 

(a) Find the outputm the folloWing block diagramhavmg three mput R, U1 and U, 

(b) Enumerate the advantages of state space modelhng Denve relat10ns to find the poles and 
zeros of a system from the state space model Determme the poles and zeros of the folloWing 
system 

x = [ -~o -19 Jx + [~] 
C=[-17 -5]X+[1]r 

(a) What are the advantages that the super-heterodyne receiver has over the TRF recetver? Are 
there any d!sadvantages? How 1S the constant IF achieved m a super-heterodyne receiver? 
How does the use of r f amphfier improve the S/N raho of a super-heterodyne recetver? 
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(b) Draw the block d1agram of a baS!c PLL system and explam 1ts ab1hty to track the frequency 
changes m the mput Signal What are meant by "lock range" and "capture range" ? How can­
a PLL be used as an FM demodulator? 

(a) A certam e1ght b1t uruform quanhsahon PCM system can accommodate a Signal rangmg from 
- 1 V to + 1 V The rms value of the Signal 1S 0 5 V Calculate the S1 gnal to quanhsahon n01se 
raho and express 11m deabels Denve the relahon used 

(b) Denve an express10n for the blmd speeds of an MTI radar How 1S the bhnd speed problem 
solved? 

(a) What 1S a d1rechonal coupler? Define d!rechv1ty and couphng factor Bnefly d!scuss the two­
hole d!rechonal coupler and denve 1ts S-matnx 

(b) A 6 GHz em wave propagates m a parallel plane wavegU!de, the separahon between the 
planes bemg 3 ems Determme the cut-off wavelength of the dom1nant mode, the gmde 
wavelength of the dommant mode, the correspondmg group as well as phase veloc1hes, and 
the characten st1c wave 1mp edance 

******* 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/



