
Ttme Allowed Three Hou10 MaXimum Marks 200 

Canchdates should a/tempt queslionNo 1 winch Js compulsory and any four of the remmmngquestwns 

llime usefol constants are gmm below Some usefol data 

Electron charge 1 6 x 1J10 Coulomb 
Free space permlllivtty 1/36Jr x 10° Flm 

Boltzmann constant 1 38 x 1J23 JIK 

Free space permeablhty 4Jr x 1J1 Him 
Veloatyofhg}!t mfree space 3 x 108 m/s 

Planck'sconstant 6 626 x 1J"" J-s 

(a) A quartz crystal has a charge senS!h mty of 2p C/N, o, = 4 5, d1ameter of 1 0 mm and tluckness 
2 mm What 1S 1ts voltage senS!hmty? Fmd the output voltage due to an applied force of 100 
N 

(Young's modulus = 9 x 1 0 10 N/m2) 

(C) 

(b) A germanmm d!o de has reverse saturahon current of 3 0 ~A at 12 5 oc What are 1 ts dynanu c 
forward and reverse resiStances for a b1as 0 2 Vat tlus temperature ? 

(c) The Founer transforms of the 1nput and output of a lmear hme mvanant system are 

e-'J= 
-,--'-,--,--, respechvely What 1s 1ts 1m pulse response? 
(1-.,'+2;'") 

(d) V enfy Tellegan' s theorem for the c1rcu1t of F1g 1 (d) 

'"' 

(e) The electr1c field 1ntenS1ly m a1r 1S g1ven by 

Deternune ~ and H 

(C) 

(C) 

(C) 

(C) 
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(f) For a d!stort:tonless !me Withy= 0 04 + J1 5/m, Zo = 800 and f= 500 MHz, determme the 
pnmary constants R, G, Land C 

(C) 

(g) Determme the Laplace transform of the penodic fun chon shownm Fig 1 (g) .• , 
l ----, ----" -2 

l2345678t _, 
-- L. ·---- ----·--

A .1 

(C) 

(h) A movmg-iron voltmeter has a reSiStance of 10000 and mductance of 0 765 H The 
mstrument 1S calibrated With full scale deflechon on 50 V-DC Calculate the percentage error 
when the mstrument 1S used to measure 50 V at 50 Hz 

( ,, (C) 

A d! el ectnc material con tams 2 x 1 09 polar molecules I m3, each of dipole moment 1 8 x 1 o-" 
C-m Assummgthat all the d!poles are aligned m the direchon of the electnc field E = 105 a, 
Vim, find the pol anzahon, the electn c suscephbihty and the rel ah ve permithVily 

(b) Two washerhke fernie d!sks, each havmg a 24 mm inner diameter, a 36 mm outer d!ameter 
and 6 mm thickness, are la1d on top of each other so that they have a common ax!S One d!Sk 
has ~ = 15 and the other has~= 30 A c01l of 1200 hlms lmks both of them and produces~ 
flux m the a d!rechon If a current of 10 rnA ex!Sts m the c01l, what 1S the total flux m the 
core? What 1S the mductance of the system? 

(a) A p-type S!hcon sample 1S placed m a magnehc field as shown in Fig 3 (a) The aplhed 
electnc field 1S -750 ax Vim The electron and hole mobdihes are 0 14 and 0 05 m N--'3 
resp ech vely at the operahng temperature Fmd the magnitudes of 

(i) the voltage across the sample length (11) the dnft veloaty (111) the transverse force per 
coulomb of movmg charge due to B (iv) the transverse electnc field mtenS!Iy (v) the Hall 
voltage 

' 
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(b) An LED With m1rumum and max1mum voltage drops of 1 8 V and 3 V respechvely 1S 
connected to a 24 V supply m senes With a 820 0 reSiStor An 1denhcal LED 1S connected to 
a 10 V supply m senes With a reSiStor of 120 0 Detemune w!uch arrangement 1S preferable 
from the pomt ofv1ew of constant bnghtness from the LED 

(a) The complex exponenhal Founer senes representahon of a Signal f(t) over the mterval (O,D 

" 

(1) Detemune the numencal value ofT 

(11) One of the components o ff(t) 1S A cos 3 " t What 1S the numen cal value of A? 

(111) F1nd the nurumum number of terms wh1ch must be retamed m the representahon m 
order to mclude 99 9% of the energy of f(t) m the 1nterval (Assume Signal energy as 
0 669 overthepenod) 

(b) A diScrete system has the uru t pulse response 

h(nD=(3,2,1,0,0,0,0, ) 

Deternune 1ts response for the mput 

1C(nD=(1, 1,2,2, 1, 1, 0, 0, 0, 0, ) 

(a) F1nd the transnu ss10n parameters for the network of F1g 5( a) 

~ 
- ' ,. 

r i 
v, 

~ 
.J.} ow, v; 

I 
fig. 5 (a) 

0) The SWitch m the C!rCU!I of F1g 5(b)closesatt=O F1nd the current 1A for all hmes 

"" "" 

'"" .... ,. 
(a) Alossless a1r d1electnc 50 0 !me 1S operahng Wlth f= 5 MHz When a load Z1 1S connected 

to 11 the standmg wave raho 1S 1 6 and a voltage nummum occurs 8 m to the left of a marked 
p om! on the !me If the load 1 s rep! aced by a short c1rcU1! the nummum moves to a spot 3 m to 
the nght of the marked p omt F1nd Z1 DeS! gn a stub to match the load to the hne 
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(b) The rad!ahon component of the electnc field mtenS!Iy at a pomt (r, 8, ¢)due to a current 
element Im fl z cos OJ! a, at the ongm 1S 

Deternune the mstantaneous electnc field mtenS!Iy and 1ts magrutude at (1000, 0, 0) at t = 0 
due to two 1denhcal current elements 0 5 cos OJ! a, and 0 5 cos OJ! a,. located at the ongm 1f A 
= 2 " m ('The lo cahon of the pomt 1S g1ven 1n mm rectangular co ordmates) 

Denve an express10n for the electrostahc deflechon senS1hv1ty of an osc11loscope How much 
deflectmg voltage 1 s requued to deflect the elech on beam 1° 1f effechve length of deflectmg plates " 
2 em, theu separahon 1 em and accelerahng voltage 1s 1000 V? 

A sme wave voltage 1S diSplayed on a CRO Its verhcal amphfier senS!hmty 1S set at 5 V/cm and the 
hme base selector SW1 tch 1S set at a sweep speed of 50 ~s/cm The diSplayed sme wave has a peak- to­
peak amphtude of 54 em and 1ts two complete cycles are accommodated over 8 4 em ofhonzontal 
ax!S Determme the rm s value and the frequency of the mput voltage If voltages Vm1 cos OJ! and 
Vnu sm OJ! are apphed resp echvely to the honzontal and verhcal deflechng plates of an o sc11loscop e, 
prove that the electron beam W!ll trace an elhpse on the screen 

(34) 
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I 

' -, -, <r<:Xt>~:-n:n:>'<< 

Ttme Allowed Three Hou10 MaXJmwn Marks 200 

( ,, 
Cancbdates should attempt question No lwhJch Js compulsory and any 

fourofthe remmmng questions tahng TWO each from &ctwn 4 and Section B 

In the tranS!Stor c!rcUlt shown below leBo= 2~ Amp at 25° C and doubles for evety l0°C 
mcrease m temperature 

v,. 

(1) F1nd maX!mum allowable value of RB 1f the tranS!Stor 1S to rem am cut off at 75° C 
AssumeVBE>;<utotf)=-0 1 V 

(11) If VBB = 1 OV and RB =50 kO how h1gh may the temperature mcrease before the 
tranSistor comes out of cut off? 

(C) 

(b) The 1nput voltage V, to the two-level cl1pper shown below vanes hnearly from 0 to 150 V 
Sketch the output voltage to the same scale as the mput voltage Assume 1deal d!odes 

(C) 

D, i v, 

. 
lOOK 

D, 

{ 
(c) Convert the followmg pa!rs of deamal numbers m Excess-3 numbers and perform thetr 

add1honm Excess-3 codes 

(•) 38, 37 (u) 129, 131 

(C) 

(d) Exp1am what 1S meant by race-around cond1hon m re1at10n to the J-K f11p-flops Suggest a 
method of av01dmg 1t 

(C) 
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(e) Three pole transfer funchon has all the three poles located at S = - OJ A negahve feedback 1S 

added With feedback factor~ Show that the system iS unstable for I Ao ~ I > 8 where Ao 1S the 
de gam of the transfer fun chon Fmd the value of poles for lAo~ I= 8 

(C) 

(f) Explam the folloWing terms m relahon to telems10n system 

(i) Vestigial Sideband (11) Lununance Signals and colour difference (chrommance) Signals (111) 
Interleamng (iv) Col our sub-earner burst Signal 

(C) 

(g) Represent the data bits 101001 by the bipolar NRZ waveform Sketch the folloWing d!gital 
modulahon schemes for these waveforms 

(i) Amphtude-Sluft Ke)'!ng (ASK) (11) Frequency-Sluft Keymg (FSR) (111) Phase-Sluft Keymg 
(PSK) 

(C) 

(h) A bma!)' erasure channel matnx 1S given by 

[P(YIX)J=[1-P p 0 l 
0 P 1-P 

Draw the channel d!agram and if the source has equally hkely outputs, compute the 
prob abihh es asso a ated Wl th the channel outputs for P = 0 2 

(C) 

(i) Determme the reqmred length of a quarter-wave matclung sechon to elinunate standmg 
waves and provide a matched cond!hon for a 300 0 load fed from a 72 0 transmiSSion !me 
operatmg at 100 MHz Also find the charactenshc impedance of the transnuss10n !me from 
wluch the matchmg sechon should be cut Assume velocity factor= 1 0 

(C) 

Explam the two valley model of GaAs Gunn d10de If the electron denSity and mobihty in the 
lower valley are 1014 m-3 and 0 8 m'N sec respechvely and those m the upper valley are 1016 

m-3 and 180 x 1 o-< m'N sec respechvely, calculate conduchvity of the d!ode 

(C) 

SECTION A 
Attempt any two quest10ns 

(a) Denve the expresSions for the voltage gam A, and the mput reSiStance Rm of the amphfier 
shown Fmd the values of A, and Rm for the folloWing values of h parameters for the 
tranSiStors 

h,= 1000 O,h,,= 100,h,.=h=O 

~:: 
. 

• 
---{ • 

~ 
.. 

~ v, 

" -
- . 
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(1 5) 

(b) For the feedback amphfier shown 

v • 
~· ~ ~ 

v ·-I: 
~ 

Q, ~ --.,.o. 0. 
v, 

.. .. 
t 

(•) draw the c1rcU1! Without feedback but takmg the loadmg of feedback network mto 
account 

(11) Fmd the feedback factor~ 

(111) Assummg loop gam to be much larger than umty, find the voltage gam W!th feedback 

(1 5) 

(a) Draw the c1rcmts for prec1S1on half-wave and full-wave rechfiers, US!ng Op-Amps Explam 
the1r workmg W!th the help of waveforms and equahons 

(1 5) 

(b) A regeneral!ve comparator (Schnutt Tngger) c1rcmt 1S shown below 

(1) Denve expresSions for upper threshold and lower threshold voltages, Vur and V1r 
respechvely and hence the value of hystereSiS voltage VH Calculate Vur, VLT, VH for 
the g1ven values of R1 and R, 

(11) A sme wave Wlth 2 Vpeak-to-peak amphtude and 1kHz frequency 1S app hed at the 
mput of the c1rcU1! Plot the 1nput and output waveforms 

V"=+l5V 

• 
' 

V,.--lSV 

(a) The c1rcU1! for an mtegrated poS!hve d10de-tranS1Stor-log1c (DTL) gate 1S shown below The 
mputs are obtamed from outputs of S1m1lar gates and 1ts output dnves S1m1lar gates 

(1) Venfy 1ts funchon as a NAND gate Spec1fy the state of each tranSiStor for at least 
one mput 1 ow and also when both the mputs are lu gh 

(11) For hrn>nmJ = 30, calculate the fan-out of th!S gate Take V D oH = 0 7 V, V cE s.t = 0 2 
V, VBErutm = 0 5V, VBE.ruv. = 0 7 V, VBE S.t = 0 8 V 
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v"" ~ sv 

1.75 kO. 15kQ 

' 0. 
B 5 k(l .(''-<; Q, 

'· L-f''~::J 

(b) DeSign a panty generator to generate odd and even panty b1ts for4-b!t code words Use EX­
OR and EX-NOR gates 

(1 0) 

(a) What 1S the delay hme of N-stage npple counter and that of N-stage synchronous counter? 

Prepare a huth table and draw log1c d1agram for a 4-stage bmary npple counter usmg J-K 
f11p-flops 

Illustrate W!lh log1c equahon and d1agram how 1ts counter can be made to count both 1n up 
and down d!rechons 

(1 5) 

(b) Draw schemahc d1agram of an AiD converter US!ng voltage-to-hme convers10n Explam 1ts 
workmg W!th the help ofhmmg waveforms 

(1 5) 

SEI:nON B 
Attempt any two queshons 

(a) Obtam the transfer funchon ~ ~ ~\ for the mulh -1 oop control system shown 

""' 

(1 5) 

-c'c'c, A un1ty feedback control system has a forward transfer fun chon -;: Fmd the resonance 
s(s+6) 

peak and the correspond!ng frequency for the closed loop frequency response Denve the 
formula you used 

(1 5) 
(a) E1ght message Signals havmg 2kHz bandWidth each are hme-d!v1S1on mulhplexed, usmg 

bmary PCM The error 1n samphng amphtude cannot be greater than 1% of the peak 
amphtude Deternune the m1mmum transmiSSion bandWidth reqU1red 1f ra1sed-cosme pulses 
W!th roll-off factor a= 0 2 are used The samphng rate must be at heat 25% above the 
NyqU1strate 
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(14) 

(b) Explam the foll owmg m relahon to satelh te commumcal!on 

(1) Lmuts ofmS1b1hty (11) Uphnk and Downhnk transnuss10n bands m C and Ku band (111) 
Transponder (1v) Frequency D!V!S!on Mulhple Access (FDMA) and T1me D!V!S!on Mull!ple 
Access (TDMA) 

(1 6) 

(a) A co de has the panty -check matrm panty -check 

H ~ [~ 0 ~ ~ : ~] 
(1) Deternune the generator matnx G 

(11) F1nd the co de word that begms 1 0 1 

(111) Decodetherece1vedword 110110 

(1 5) 

(b) An ophcal step-mdex fibre has a core refract1ve mdex 1 55 and core d!ameter 50 ~m and 1S 
used at a hght wavelength 0 80 ~ Fmd 1ts V number and the approXimate number of modes 
11 W!ll propagate Refract1ve mdex for claddmg 1S 1 51 

(1 5) 

(a) Draw the schemahc d!agram of a hel1x-travelhng w<Ne tube and descnbe 1ts workmg 

DiScuss the features of OJ - ~ d!agram Den ve an express10n for the output power gam of the 
rube 

(2 0) 

Descnbe the phySical structure of BARIT d10de Draw 1ts energy band d1agram m 
eqmhbnum and under b1as kg/em', cond1h ons DiScuss 1ts op erahng pnnc1ples 

(1 0) 

******* 
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