
Ttme Allowed Three Hou10 MaXJmwn Marks 200 

Canchdates should attempt questwn No 1 whJch Js compulsory and 

any FOUR of the remmmngquesl!ons 

Asswne swtable data, Jjnecessary andmchcate the same clearly 

Some useful constants are givm bdow: 

Electron charge -1 6 x 10-19 Coulomb 

Free space p ermeab1h ty 4" x 1 o-' Him 

Free spaceper011thmty 1/36" x 109 F/m 

V elo c1ty of hght m free space 3 x 1 08 rrJ s 

Boltzmann constant 1 38 x 10-" J/K 

Planck's constant 6 626 x 10-34 J-s 

(a) Show that a sermconductor has m1rumum conduchv1ty at a g1ven temperature when 

n~n,Jf'h/1', & p~n,J!',If'h 

(b) When the current through a Zener d10de mcreases from 20 mAlo 30 rnA the voltage across 11 
changes from 56 V to 5 65 V What 1S the voltage across the Zener when the cur rent 1S 35 
mA' 

c 
(c) A tram of rectangular pulses, makmg excurs10ns from zero to one volt, have a durat10n of 2 

~s and are separated by mterval s of 1 0 ~s Assume that the centre of one pulse 1S located at t= 

0 and obtam the In gonometn c, Foun er sen es for th!S pulse tram 

c 
(d) A wh1te n01se 1S apphed to an RC low pass filter What 1S power spectral denSity of the output 

n01se and what 1S 1ts average power? 

c 
(e) F1nd1~,12, andvmthec1rcU1tofF1g !(e) 

' 'I"' •• ,. 
; • ~ 

(f) SyntheSize the two Foster networks for 
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' ' z(s)~s \lOs +9 0 
s + 4s 

(g) If the magnehc flux denSity of a pomt m a reg10n 1S 250 SJn 120 Jrta, mWb/m2, what 1S the 
curl of the electnc field mtenS!ty? 

(h) W1th the mput of 4 cos 800 1rt +cos 2000 1rt m1lhvolts to an amphfier, the measured output 
amphtude 1S 1 volt at 1kHz and 1 mV at 600Hz If the amphfier mput-output charactensl!cs 
1S giVen by v0 = a1v, + a2v,', determme the out- put amplitudes at the other frequenc1es 

(a) A certam homogenous slab of lossless d!electnc matenal 1S charactensed by an electnc 
suscephb1hty of 012 and cames a uruform flux denSity W!tlnn 11 of 16 nC!m' Fmd the 
electnc field mtenS!Iy, the polanzahon, the average d1pole moment 1f there are 2 x 1019 & 
d1poles per cub1c meter and the voltage between two eqU1potenhal 2 54 em apart 

(b) Calculate the mductance of a tor01d formed by surfaces p = 3cm, p = Scm, z = 0, z = 1 5 em, 

wrapped Wlth 5000 turns of Wire The core has a magnehc matenal With~= 6 (Do not use 
approX!mah on 1n evaluahng the flux) 

(a) For the c1rcu1t shown1n F1g 3 (a), a 1 = 0 98, a,= 0 96, Vee= 24, Re, = 120 0 and IE=-
100 mA Calculate the current !Cl, IB" IE" IB,, IC2, and Ie, the voltage VeE and the rahos Id!B 
and Ie!IE Neglect reverse saturahon currents 

" 
·~ ., 

'• "' .,. 
.. ·~ 

1 .. 
' ' 

0 

(b) A photocathode 1S 11lummated With rachahon of wavelength 500 nun The cathode has a 
work-funchon of 1 2 eV Calculate the anode voltage requued to produced zero anode 
current When the anode voltage 1S +90V, find the veloaty of the electrons at the anode 1fthe 
cathode 1S dlummated With rad! at10n of wavelength 25 0 nm 

( ,, IfF (s) = (
3
s + 

4
£ts + 

5
) , find f(O), f(O), f'(O) 

(s+l) (s+6) 

(Note F (s) 1S the Laplace transform of f(t)) 
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(b) Fmd the system transfer funcl!on and umt impulse response of the second order difference 
equah on given below assummg zero itul!al condihons 

y(nD = x(nD- 0 25y(nT-2T) 

(a) The sW!tch closes m the arcmt of Fig 5 (a) at t = 0 Assunung a relaxed circU! t at the hme of 
sW!tclung, determme the current i fort > 0 Also find the voltage V1 across the mductances 
fort> 0 

" 
_[" • ••• "" .... 

IIIDV L. ... ..... T 
,...~ 

0) Find the Z-parameters of the two port m Fig 5 (b) 

" 
'" Hl -j5Q WQ 

= 
----1' F: ~!'0 I 

Fw- /){b) 

(a) Given that V= XY!S a soluhon of Laplace's equahon, where X 1S a funcl!on ofx alone and 
Y 1S a fun chon of y alone, deternune which of the folloWing funch ons are also soluhons 

(i) 2XY + y' -x' (u) X'Y' (111) X+ 3Y 

(b) An 31r-filled rectangular wave gmde of cross-sechon 5 em x 2 em 1S operahng m the TE10 
modeatafrequencyof4 GHz Determme 

(i) the group veloaty (11) the gU!de wavelength (111) the attenuat10n to be expected at a 
frequency wluch 1S 0 95 hme the cut-off frequency (assummg the gmde walls to be made of 
perfect conductors) 

(a) A volhneter W!th an mtemal reS! stance of 4750 0 1S used to measure the voltage across a 
resiStance of 6000 connected m senes W!th a DC senes ofmtemal reSiStance 4000 What!S 
the error m measurement? 

(b) The pen odic voltage of the form shownm the Fig 7 (b) 1S applied to (i) a hue rm s meter 
(11) an "average-measunng" - "r m s md!cahng" meter (111) a "peak-measunng" - "r m s 
md!cahng" meter Detemune the readmg of each inshument 
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I 
• •• ·' 

'I 
' 
• 

' L_. 
' 

r-

""- ·~ .. 
l k . .. ~ 
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~lli:TIU:INII:$ ANI:! Tllll:llMMUNII:ATION lNOINlEIUNill 

Canchdates should attempt Question 1 whJch Js compulsory and four more questions 

tahng Two each from &ctwn A and &Jetton B 

(a) A S!hcon tranS!Stor With VBE(<.t) = 0 8 V, B = hFE = 100, V CE(<.t) = 0 2 V 1S used m the arcmt 
shown Fmd the m1mmum value of Rc for wlnch the tranS!Stor remams m satural!on 

IOV 

200KO 

(b) A S!hcon smgle phase full w<Ne bndge rechfier c1rru1t 1S shown Explam what happens 1fthe 
transformer and the load p OS!I!ons are mterchanged 

I 

(c) What 1S the advantage of Hamtlllng code? Usmg 7-b!t even panty Hamtlllng code, detect 
errors 1f any and correct them m the followmg bytes 

(1) 0101110 (11) 1010011 

I 

(d) The truth-table for A-B f11p-flop 1S shown Draw schemahc d!agram usmg J-K f11p-flop and 
any add!t10nall og1c to 1mplement 11 

Show the deSign steps 
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(e) For open loop transfer funchon A(s)~ ;q 2 a negahve feedback 1S applied With a 
s(s+2) 

feedback factor~ Fmd the value of A, (1) correspondmg to the breakaway p01nt, (11) for 
wlnch the system becomes unstable 

(f) Accordmg to CCIR system B standard for TV g1ven the values of the followmg parameters 

(1) Channel B W (11) Number ofhnes perp1cture (111) Aspect ral!o (1v) Lme penod (v) F1eld 
penod 

(g) Calculate the effiaency of a system wlnch selects one message out of 13 eqU1-probable 
messages m (1) bmaJY systems and (11) deamal systems 

(h) The termmahng load of an HF transm!SS!on !me With Zo =50 ohms work:tng at 300 MHz 1S 
(50 +J 50) ohms Calculate the VSWR and the p OS! I! on of voltage tlllruma nearest to the load 

(1) An ophcal fibre has a core refract1ve mdex of 1 5 and a cladd!ng refrachve mdex of 
147 F1nd 

(1) Cnl!cal angle at core-claddmg mterface 

(11) Numencal aperture NA of the fibre 

(111) The acceptance angle m aJr for the fibre 

6) Define the followmg terms used m m1cropro cessors 

(1) Instruchon Cycle (11) Maclune Cycle (111) T-State 

SEC:nONA 
Attempt any two queshons 

( ,, Calculate R, Vc -' A, ~ _Q_, A1 ~ -'- for the c1rcu1t shown 
V, I, 

Use h, = 1000 ohms, h,,= 99, h,, "'h,."' 0 

,, -r • 
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(b) An amplifier With open loop voltage gam A,= 1000 + 100 1S avatlable It 1S reqmred to have 
an amplifier whose gam vanes by no more than± 0 2 % Fmd (i) reverse transm!SS!on factor 

~of the feedback network (11) gam With feedback Denve the formula you used 

( ,, " Develop the voltage transfer fun chon .Jl. for the amphfier shown 
v, 

v, 
., ... .. 

.. 
'f 

v. 

(b) Explam the current fold back charactensl!cs of voltage regulators Draw a arcmt to reahse the 
current foldback charactenslic m a low voltage regulator usmg 723 IC clnp Explatn the 
workmg of the circmt 

(a) Munm!Se the folloWing logic express10n usmg Kamaugh map and realize it usmg NAND 
gates 

f(A, B, C, D,E, F)= Thl(6, 9, 13, 18, 19, 25, 27, 29, 41, 45, 57, 61) 

(b) A Tn-state log1c gate circmt!S shown Explam the workmg of the circmt when (i) control!S 
LOW and when (11) control!S HIGH What are the apphcat10ns of the circuit? 

r---,~---l··~ 

(c) What 1S Wired lo g1 c ? What are the apphcahons of open col! ector TTL gates? 

For the circmt shown find express10n for Y What logical funcl!on 1S performed by the 
CirCUit? 

:::=:[)-, 
t--v 

:~D_j 
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(a) The open loop transfer funchon of a umty feedback control system 1S 

G(s)~ K(s+5)(s+40) 

s3 ( S+ 200 )( S+ 1000) 

Conshuct the root-locus d1agram of the system and comment on the stab1hty of the system 

(b) For a proporhonal plus denvahve (PD) controller plot the controller output and error vs hme 
Speafy the equal! on for the controller 

Calculate the controller output for the above controller at (1) t = 0 and (11) t = 2 sec, 1fthe 
error b egms to change from zero at the rate of 1 2 % /s The controller has a set p om! of 50%, 
Kp =4% /%and KD = 0 4% s/% 

SECnON B 
Attempt any two queshons 

( ,, A S!gnal!S band !muted to 36KHz and three other Signals are band hm1ted to 12KHz each 
These Signals are to be transm!tled by means of T1me- D1 V!S!on- M ull!pl exmg 

(1) If each Signal 1S sampled at 1ts Nyqmst rate set up a scheme to ach1eve tlus 
mulhplexmg 

(11) Speafy the speed of commutator m samples per second 

(111) If the commutator output 1S quanl!zed 1n 1 0 24 levels W!th the result b1nary coded what 
1S the outputb1t rate? 

(1v) Deternune the nummum transmiSSion bandWidth of the channel 

(b) Draw refrach ve mdex pro file for 

(1) step-1ndex and 

(11) graded-mdex fibres 

Deternune the cutoff wavelength for a step mdex fibre to exlub1t smgl e mode op erah on when 
the core refrachve mdex and radms are 1 46 and 45 ~ respect1vely W!th the relahve mdex 
d1fference bemg 0 25% 

(a) A two stage amphfier has the folloWing parameters 

Voltage gam 

Input reSiStance 

Eqmvalent N01se ReS! stance 

Output ReSiStance 

Calculate 

F'lrst stage 

" 500 ohms 

1500ohms 

25 K ohms 

(1) the eqmval en! n01se reSiStance of the two stage amphfier, 

&condstage 

" 80 K oluns 

10Koluns 

1 M ohms 
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(u) the-noise figure of the amphfier ifitis dnven by a generator W!th, output impedance 
50 ohms 

(b) Explam Neutrahzah on and show how it can be realized 

The circU!t shown has an mtemal and stray W!nng capacitance of20 pF If L1 = 80 mH and 
L, = 120 mH, determme to what value the neutralizmg capacitance C11 should be set so as to 
neutralize Cmtmul 

........ I 
' . c,t .,~---· 

~ ... 
' ' ... 

' 
c, t 

(a) For (6,3) systemahc hnear block code, the three panty-check bits c,, Cs and c, are formed 
from the folloWing equahon 

C,=d,if>d,,C,= d,if>d,if>d,,C,=d,if>d, 

(i) Wnte the generator matnx G 

(u) Conshuct all posSible code words 

(111) If the received work iS 010111 find the locat10n of the error and the transm!tted data 
bits 

(b) Calculate the raho of arcular waveguide cross-sechonal area 10 the rectangular waveguide 
cross-sechonal area assummg that both these waveguides have equal cutoff frequency for the 

dommant mode, if Pu = 1 841 

" (a) Explam W!th the help of D flip-flops, SR flip-flops and logic gates the workmg of all 
Interrupts (except INTR) ava1lable m the Micro pro cess or 8 08 5 CPU 

(b) Denve the m8Jor differences between the HDTV System and the NTSC System 

******* 
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