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Ttme allowed 3 hours MaXimum Marks 200 

CandJdates should attempt question No 1 whJch Js compulsory 

and any fourofthe remammgquesttons 

(a) DiScuss/Reason-out any five of the followmg 

(1) Reasons for development from Founer-senes to Founer- Transform to Laplace­
Transform 

(11) V anous waveform symmel!y affectmg the Founer -coeffic1ents a., 'h, and bn 

(111) NecesSity ofshadmg apart of an A C Electromagnet m Inducl!on Instruments What 
1S the d1rechon of force or torque (1 e from shaded pole to non-shaded pole or v1ce 
versa)? 

(1v) In the Simplest form, a mechamcal Accelerometer conSists of a SPRING-MASS­
DASHPOT mechamsm 1n a frame attached to a movmg velncle Prove that the 
steady-state displacement of mass w rt frame 1s a measure of constant accelerahon of 
the frame, 

(v) A D!gJial voltmeter can measure a max:tmum of 20 volts and employs a S!X-b!t 
Analogue to D1g1 tal converter What voltage change does each LS B represent? 

What voltage does [100 10] represents? 

(v1) SyntheSize the electncal LAG- LEAD network havmg the folloWing transfer funchon 

where ~>1 and a<! 

(b) Explam/Elaborate any five of the folloWing 

(1) TraJ ectoty of a charged parh cle, shot mto a umform electn c field, W!th 1m hal velo a ty 
U perpend!cular to electnc mtenS!Iy E 

(11) One capac1tor of 2 m1crofarad charged to 10 volts and, the other of 001 m1crofarad 
charged to 200 volts are parallel W!th S!ffi!lar polanty What W!ll be steady-state 
voltage across the combmahon? 

(111) Skm effect 1n sohd round conductors How does the conductor reSiStance and mtemal 
mductance change at h1gh frequenaes ? What 1S the remedy? 

(1v) A Simple Battery and Galvanometer method to determme polanty marks on a mutual 
mductance 

(v) In a permanent Magnet Movmg C01l Galvanometer the c01l former can be e1ther of 
conduchng or non-conduchng matenal Does 1t affect steady-state or dyn=c 
performance or both? 

(v1) By lammatmg amagnet1c core, wlnch 1s subJected to flux reversals, attempt 1S made 
to reduce eddy current losses or hystereSiS losses or both Expl am 
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The S!hcon tranS!Stor as connected m figure below has a m1rumum value ofhFB of 30 

• 

Fi&- Q. 2 

(a) If mput vol !age v, =1 2 volts, show that the tranS!Stor 1S m Saturah on 

(b) If mput voltage v, = 0 4 volt, show that the tranS1slor1s m cut-off 

(c) For the case (b) find the ma:nmum temperature at wh1ch the tranS!Stor remam JUSt cut-off 
Assume leBo of 10 nano-amperes at 25 degrees Cenhgrade and doubles for evety 10 degree 
Cenh grade nse m temperature 

(a) A number of sohd state dev1ces diSplay, 1n Terms of V-1 charactenshcs, a negahve 
mcremental reS! stance State the dev1ces and draw the charactensh cs 

(b) A tranS!Stor used m ON/OFF or sW!tchmg mode dnves a h1ghly mduchve attracted armature 
type electromagnehc relay connected m 1ts collector arcu1t Show where do you connect a 
free- wheelmc hole and elaborate 1ts purpose 

(c) Two waveforms are to be seen Simultaneously on an osc11loscope We may use e1ther 

(1) a double-beam osc11loscope, or 

(11) a S!ngle-b earn osc11l oscop e m SWITCHED MODE, 

OR 

(111) a S!ngle-b earn osc11l oscop e m ALTERNATE MODE By sU!table 11lustrahon of hme­
b ases, explam the d1fference and hm1tahons of each type 

(a) Apotenhal d1fference g!Ven by 

vo(t)=Vm sm OJ! 

1S apphed between the termmals or a LONG LOSS-LESS transm1sS1on hne, the frequency "f' 
of the apphed voltage bemg 3 x 10° cycles/sec Wnte an equahon for the voltage at a pomt P 
will ch 1S 1 5 wavelengths down the !me from the voltage source 

(b) Two equal charges, q, of oppoSite S!gtl, separated by a diStance 'a' conshtute an electnc 
d1pole Denve an expresS! on for the electnc potenhal "V" at any pomt m space due to tlns 
d1pole, assummg that the pomt 1S not too close to the d!p ole Sketch appropnate eqmpotenh al 
hnes 
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(c) ConSider sphencal symmetnc d!stnbuhon of charge of radms R, The charge denSity "p" m 
coullmetre cube be assumed to remam constant from the centre to the rad!us R m any 
direchon 

Wnte down the Gauss's Law and denve an expresSion for electnc field E forp01nts 

(i) outS! de the charge d!Stnbuhon 

(11) mS!de the charge d!stnbuhon 

(a) Define what you mean by DOT or POLARITY marks on two mutually coupled circuits 

Draw two coils, W!th any sense of dire chon, on a common magnehc core and put down the 
polanty marks 

(b) Two mutually coupled coils are connected m senes Show that the eqmvalent inductance of 
the senes combmat10n tends to increase or decrease dependmg upon the polanty or dot 
marks 

(c) Wnte down he MESH equahons for the folloWing network 

,;;!~"--..)In 
-19;;1~~._...,~ .. 

,, .. 
~Q. 5(c) 

(a) The Founer theorem states that a penodic funchon sat!Sfymg certam condihons can be 
represented by an mfimte sen es of smus01ds of harmomcally related frequencies Wnte down 
the senes m 

(i) convenhonal form, and 

(11) combmed form 

(b) Prove, analihcally that the F ouner co effi a ent a. 1S g!Ven by equat10n 

' j'" a"~- f(e)cos(ne)de 
" c 

(c) Find the peak value of fundamental for the folloWing peno d! c In angular wave from 

(a) Limihng Errors 
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A reSiStance havmg a name plate reSiStance of 100 ohms cames a current of 4 amperes as 
read by an ammeter The power d!SS!pated comes out to be I'R= 1600 watts The guaranteed 
maX!mum errors for the reSiStance and ammeter are ±0 2% and ±0 5% respechvely Fmd the 
p osS!bl e error m the md1cated, power of 1 60 0 watts 

(b) Wheatstone Bndge 

There are upper and lower hm1ts to unknown reSiStance that can be measured by the 
convenhonal Wheatstone Bndge Explam the reasons 

(c) Current and Potenhal Transformers 

It 1S sa1d that 1n a potenhal transformer (PT), the magnehc flux substanhally rema1ns 
constant 1rrespech ve of burden (load) whereas 

In a current transformer (C T) the magnehc flux mcreases as the burden 1S mcreased 

Expla1n why th!S d1fference Neglect pnmary and secondary senes reS!Stance!leakage 
reactance 
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Canchdates should attempt five quesl!ons, choosmg not more than three quesl!onsfrom each &ct wn 

SECnONA 

(a) Why 1S thermal stab1hzahon needed m tranSiStor c1rcU1ts ? Determme the values of the 
reSistors m F1gure 1 such that I, = 5 rnA, V" = 8V, V,=6V and S= 10 hf, =20 and V" = 20V 

~ ' 
"' ~ 
' • ~ 

,. 
Fis. 1 

(b) What do the followmg mean 

(1) derahng 

(11) IT 

List the factors controlling the lu gh frequency and h1gh power performance of tranSiStors 

(c) Why 1S co nun on base configurah on somehmes preferred? 

(a) What are current controlled and voltage controlled negat1ve resiStances? Explam how such 
C!rCU!!S may be used 1n biStable C!rCU!!S 

(b) Explam the achon of a tranSiStor voltage regulator How can 1 ts current range be mcreased? 

(c) How do you express the senS!hmty of a feedback network to changes m any one of 1ts 
parameters? Fmd the senS1hv1ty of the voltage ampl!ficahon to changes m the network g1ven 
m F1gure 

• ~ • 
........ - "" 1 

Fi.a. 2 

(a) DiScuss the relahonsh1p between ergod1c process stahonary proces~ hme averages and 
ensemble averages Obtam the relahonslup between them 
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(b) Denve the Founer transform of a umt step funchon What 1S the effect ofhme shifung the 
waveform 

(c) With a diagram explam the pnna ple of delta mo dulal!on How are Signals demodulated? 

(a) Compare the advantages of the closed loop control system Fmd C(S)/R(S) for the system 
given m Figure 3 below 

Fig J 

(b) DrawtheBodePlotof 

64(S+2) 
G ( S) - =--='zi-'"cc-"' - s(s+o s)(s'+32S+64) 

(c) What are the methods of improvmg the stabihty of control system? 

(a) DeSign a hghtmg arcmt such that the hghts may be SWitched on or off from any one of the 
four sW!tch pomts 

(b) DeSign a parallel counterusmg, only JK flip-flops, AND gates and or gates wluch counts in 
the sequence 000, 111, 101, 110, 001, 010, 000, 

SECnON B 
(a) What are the advantages ofPCM? How 1S il implemented? 

(b) Show that the channel capacity of a n01sy channel!S C = B log,(! +SIN) where B 1S the 
bandWidth and (S/N) 1S the Signal to n01se ratio 

(c) Compare FSK and PSK 

(d) Compute the n01se performance of an SSB suppressed cam er System 

(a) Descnb e the factors wlu ch control the deSign of an LOS hnk 

(b) What are n01se temperature and eqmvalent n01se? A reSiStor of valueR ohms 1S c01mected 
aero ss a cap acilance C What 1S the RMS value of the n01se voltage -across the circUli? 
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(c) A radar transmitter has a max:tmum average peak power capabd1ty and average power 
capab1hty of 10 megawatts and 5 kilowatts respechvely If Pr f!S 300 Hz what 1S the range 
resoluhon? 

(a) A rectangular wavegu1de 1S prop agahng m the TEu mode Draw 1ts field pattern How do you 
extract energy from a wave propagatmg m th!S mode of propagahon? What 1S the power 
passmg through a rectangular wavegu1de propagatmg m the TE10 mode when the maX!mum 
of the Signal strength 1 s 1 0 0 m V/m? The d!menS! ons of the wavegU!de are 3 em x 1 '5 em and 
thefrequency!S 10 GHz 

(b) A double resonator Rlystron 1S to g!Ve maX!mum power output at the fundamental frequency 
of6 G Hz The accelerahng voltage 1S 1000 Vand the S!gnalmput amphtude!S 3V Assunung 
that the b earn -couphng co effi aent 1S uru ty, what 1S the length of the dnft space ? 

(a) W1th sU!table d1agrams explam how the folloWing are el1nunated m a telephone 

(1) S!de tone 

(11) cross talk 

Descnb e any type of transmiSSion bndge used m telephone 

(b) Descnb e the bndge duplex telegraphy What are the causes of telegraph d!Storhon ? 

(c) What do you understand by the followmg ? 

(1) add1hve pnman es (11) complementary pnman es 

Why suppressed sub-earner modulahon 1S used 1n colour TV? How 1S frequency and phase 
synchrorusahon ensured? 

1 0 Wnte notes on any four of the followmg 

(a) Duplexes m radar, (b) Samplmg theorem, (c) Gunn dev1ces (d) Block codmg (e) Fresnel zone, 
(f) Trop osphenc effects at m1crowave frequena es, (g) F acS1m1le , (h) Decca nav1gat10n system 
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