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Ttme allowed 3 hours 

Canchdates should attempt Question 1 (compulsory) and any 

four of the remmmng questions 

(a) PROVE/ELABORATE the followmg 

(1) Volume element dv 1n sphencal co-onhnates 1S g1ven by 

dv=r'sm8 drd8d¢ 

lv!aXJmwn marks 200 

(11) Forces achng on a movmg charge g m the presence of both electnc and magnehc 
fields 

(111) A half-wave rect!lier feeds to a load, wh1ch 1S a senes combmahon of Rand L The 
conduchon peno d 1S less than/ equal to/more than 18 0' G1ve phySical expl anal! on 

(1v) D1fference between turmng off of a SJl!con controlled rechfier and a TRIAC 

(v) Cut-off voltages of a S!hcon tranS!Stor and a germamum tranS!Stor 

(v1) Termmahng 1mpedance for a d!stnbuted parameter transm!SS!on !me for max~mum 
power transfer 

(b) Explam or reason out the followmg 

(1) Wluch amongst the followmg three 1S a fundamental rule (Faraday's law of 
mduchon)? Denve the remauung two Wlth assumphons, 1f any 

d¢ d¢ dJ 
e(t)~N- e(t)~- e(t)~L-

dt' dt' dt 

(11) NecesSity of phase and amphtude balance man AC bndge 

(111) PhySical concepts to prove that the voltage across a condenser and current through an 
mductor cannot suddenly change 

(1v) EqU1valent of a senes combmahon of an 1deal voltage source and an 1deal current 
source 

(v) Wattmeter readmg when 1ts voltage c1rcU1! and current c1rcU1! are energiSed by 
d!Ssmular frequency sources 

(v1) In transducers/mshumentahon apphcahon would you prefer a d!fferenl!ator or an 
mtegrator? G1ve reasons 

(a) For S!hcon and germanmm d10de, state approXimately the cul-m voltages Also compare the1r 
reverse saturahon current 

(b) Explam the d!fference between a rechfier d!ode and a sW!tchmg d!ode, 11lustrahng the 
d1fference W!th the help of waveforms, when the d10des are b1ased abruptly from forward to 
reverse 

(c) A± 15 volts square-wave voltage source has fimte mtemal reSiStance Develop a Simple 
c1rcu1t to clamp +15 volts! to +5 volts and-15 volts to zero volt, W!th the help of1dea d!oder 
and battenes 
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(a) For a small-Signal low-frequency operal!on, wnte down v, 1 equahons m terms of h 
parameters for common enutter (CE) configurahon of a tranSistor Therefrom find out 
express10ns forh parameters 

(b) Draw an approX!mate h parameter model of aCE tranSiStor configurahon dnven by voltage 
source R, = 0, Ignore h,, and h,.] ConS! der RL and RE as resiStances m collector and enutter 
respecl!vely 

Prove that 

Current Gam= -ht 

Input !me dance= ht,j1 + hr,] RE 

-w"' Voltage Gam= ' 
ht,+[1+ht,]RE 

(c) The stab1hty factorS for a tranSiStor 1S defined as rate of change of collector current W!th 
respect to reverse saturahon current ACE configurahon of a tranSiStor ul!hzes self or em!tler 
b1as Draw the c1rcU1! and denve the express10n for the stab1hty factor 

(a) Wnte down the Laplace transforms for the folloWing funchons ofhme 

(1) Urut 1mpulse (11) Umt step funchon (111) F1rst denvat1ve of f(t) (1v) Integral of f(t) 
(v)f(t-a) 

(b) State, the 1mhal and final value theorems for Laplace transform apphcat10ns Can you apply 
these theorems to c1rcU1ts W!th smus01dal forcmg funct10ns? 

(c) A senes R-L arcmt [1ruhally relaxed] 1S suddenly SWitched across a S1nuso1dal voltage 

source E sm (wt+ ¢) at t=O Prove that 1f ¢ = tan -l wL , there " no tranS! en! 1n the current 
R 

(a) State g!Vmg reasons, whether each of the folloWing baS!c mshuments can be used for DC 
alone/AC alone/ AC and DC both 

(1) Permanent magnet movmg c01l type 

(11) Movmg 1ron type 

(111) Dynamometer type 

(b) It 1S reqU!red to find phase-sh1ft between two S!nular frequency smus01dal voltages by 
L!SsaJ ous f1gures on a catho deray o salloscop e DiScuss the method 

(c) In a d1g1tal voltmeter an unSigned (No S!gn b1t) 8-b1t bmary number 1111, 1111 [FF m Hex] 
represents 10 volts Fmd the least count for the volhneter and the bmary number for 5 volts 

(a) Define and name the real1zable fun chon used for dnvmg pomt syntheSis G1ve 1ts properhes 
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(b) Test the fun chon for reahzab1hty a dnmng p01nt funchon 

s2 +2s+24 

s2 +5s+16 

(c) Obtam a smtable Foster form reahzal!on of the funchon 

s(s+2) 
Y(s)~ (s+l)(s+3) 

(a) The d1vergence theorem 1S g!Ven by the mtegral relal!onslnp 

JDd<~ JvLiiv 

' '" 
Make a correct statement of the theorem represented m the g1 ven form 

Evaluate both Sides of the d! vergence theorem for the field 

sphere W!th t=3 

(c) State cond!h ons for "solen01dal" and "1rrotat10nal" fields 

- ' F ~ 2r a,, for the volume of the 

G1ven the field J5 ~a, [ k I r" J, m w!uch k 1s a constant, show that 

VP ~ ( 2 -n )k! r"•' (Excludmg r= 0) 

What ch01ce of n W!ll promde a solen01dal field? Prove whether field P 1S 1rrotahonal or 

"" 
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Ttme allowed 3 hours MaXimum marks 200 

Cancbdates should attempt five questwns, choosmg not more than three from each Secl!on 

SECnONA 
(a) What are the charge control parameters of a tranSistor? How 1S the lngh frequency 

performance of tranSiStors improved? 

What 1S the input imp edence of the arcmt given bel ow? The tranSiStors are idenl!cal and have 
a.,=200 olnns, hro= 10-5, hfb=O 98 andh,t = 2 milhmhos 

(c) How would you provide temperature compensal!on for the vanal!ons of Vt, and current 
stabihsal! on of the op eratmg p om!? 

(a) How would you d! stmgm sh Signals from n01se? 

' (b) A GausSian Signal has a power spectral denSity of3~V2/Hz for 8:1 kHz and zero elsewhere 
What 1S the probability denSity of the noise and what iS the effect of pasSing it through a low­
pass filterW!th a cut-off frequency of 500 Hz? 

1 0+ 1 0 

(c) What are the funcl!ons of preemphaS!S and deem phas!S in an FM system? What 1S the 
improvement m the Signal to n01se ral!o due to th!S? 

(a) How 1S the large mput impedance needed for an operal!onal amphfier obtamed? What are the 
other features of am ph fiers used in analog computers? 

(b) Howwouldyou 

(i) generate any given arbitrary funcl!on for use m analog computers, 

(11) mull!ply two vanables? 

(c) 
,., 

Simulate the transfer funcl!on T(s)= ( )( ) W!th the help ofoperal!onal amplifiers 
S+2 S+4 

How would you mtroduce iml! al condil!ons ? 
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(a) DeSign a sequence detector wluch produces an output of 1 evety hme the sequence OlOl!S 
detected and zero at all other hmes 

(b) Give the d! agram and explam the opera!! on of a step wave generator of total dural! on 1 ms 
conS! shng of 4 steps of each IV 

(a) How would you find whether a lmu t eye! e eX!sts for a given, funchons ? 

(b) How can you construct the hme waveform from the phase plane diagram ? 

(c) List the steps m drawmg the root locus 

(d) Draw the root locus and test the stability of funct10n Wl th uruty feedback 

G(s) = s(s+ 2)/s(s+ 1 )( 4s2+s+ 1) 

SECTION B 
(a) With a diagram explam the vanous parts of a subscnber telephone set connected to an 

automat! c exchange How is it different from an operator set? 

(b) Descnbe the differenhal duplex system of telegraph A telepnnter W!th a margm of 40% 1S 
adJusted to sample each code element at the central poS!I!on of a 50-band Signal What are the 
upper and lower hmits of the rpm of the transmithng shaft for wluch the receiver W!ll 
funchon Without error? 

(c) Descnbe the modulator used in earner current workmg 

(a) What arc the d!mens10ns of a wavegmde W!th the folloWing specificah ons ? 

(i) At a frequency of 9 95 9 5 MHz the gm de wavelength for TE10 mode 1S 87 57% of the 
cut-off wavelength 

(11) TE30 and TE12 modes have the same cut off frequency 

(b) Deduce the express10n for the attenuahon produced by a p!Ston attenuator 

(c) Explam the achon ofMag1c-T How are standmg waves av01dedin th!S? 

(a) A radar W!th a beam Width of 1 o scans a target of angular Width 10' at 10 rpm Fmd the 
number of pulses received if the p r f 1S 50 0 pps Compare pre-detech on and po st-detechon 
mtegrahon of Signals 

(b) With a block diagram explam the operahon of a mono-pulse radar What type of antenna 
would you use for th!S? 

(c) Descnbe a Decca Namgat10n System 
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(a) How 1S the IF for sound IF amplifiers generated man mter-carner TV rece1ver? What!S 1ts 
value? 

(b) Explam the method of producmg extra !ugh tens10n m TV rece1ver? What 1S the fun chon of 
the booster d10de? 

(c) What 1S Hamnung d!stance 1S codes? A message conSists of five symbols A, B, C, D and E 
W!th probab1hhes 116, 114, 1112, 1/8 and 3/8 Fmd the entropy and a code sU!table for 1ts 
transmiSSion 

10 Wntes notes on any four 

(a) Prob ab1hty of false alarm m the presence of GausS! an n01se m radar pulses (b) Capture effect (c) 
FDMA and TDMA (a) Path loss m satelhte transnuss10n (e) IMPATI d!odes (f) Bootstrap c1rcU1ts 
(g) VOR (h) Totem pole output stages (1) S1gnal flow graphs 6) No!Se figure of cascaded stages 
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