
Ttme Allowed Three Hou10 

Cancbdates should attempt any FIVE quesl!ons 

Some useful constants are given below: 

Electron charge 1 6 x 10-19 Coulomb 

Free space p ermeab1hty 4 " x 1 o-' Him 

Free spaceperm1thmty 1/36 "x 10 F/m 

V elo c1ty of light m free space 3 x 1 0 rrJ s 

Boltzmann constant 1 38 x 1 o-" J/K 

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

MaXJmwn Marks 200 

(a) Draw the electncal eqmvalent arcmt of a Quartz Crystal explammg the S!gmficance of the 
vanous components of the c1rcu1t 

(b) Draw neat sketches of Impedance V s Frequency, Reactance Versus Frequency of the Quartz 
resonator md1cahng the cnhcal frequenc1es and theu values 

(c) A quartz ctystal has the followmg electncal charactenshcs 

( ,, 

0) 

Senes resonance- 200 KHz 

Impedance at senes resonance- 200 oluns 

Parallel resonance at 200 25 KH 

Impedance at parallel resonance- 40 MO 

Determ1ne the component values of the eqmvalent c1rcU1t 

c.• ' • 

., ~ 

' - ~~"" -
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The electncal symbol representahon of a four layerpnpn d!ode 1S shown1n the above figure 
(a) and 1ts VI charactenshc 1S shown1n the above figure (b) 

(a) Explam why the VI charactensh c of the pnpn d10 de be haves as represented m figure (b) 

(b) Can the above dev1ce be used as an electromc SW!tch? If so why? 

(c) Use the dev1ce to deSign a Simple c1rcU1! to generate a conhnuous sawtooth w<Ne of 
amphtude 100 volts, and repehhve frequency of 500Hz The followmg data 1S ava1lable 
regard!ng the four 1 ayer d10de 

A dynam1c mbrahon absorber 1S shown m the above figure The system 1S seen m many S!tuahons 
mvolmng machmes conta1rung several unbalanced components The parameters M, and k12 may be 
chosen such that the ma1n Mass M1 does not v1brate when F(t) = a sm OJo t 

(a) Obtam the d!fferenhal equahon descnbmg the system 

(b) Draw the analagous electnc c1rcU1! based on Force current analogy 

(c) What 1S the cond1hon for Mass M1 not mbrahng at frequency OJo 

' .. .. 
• ,j 

A balanced bndge network 1S shown m the above figure 

(a) Choose a set of state vanables and wnte the state equahons represenhng the network m the 
formX=AX+ BU 
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(b) Draw the state model flow graph of the above system 

(c) State the advantages of state space analySiS over the convenl!onal d!fferenhal equahon 
methods of solvmg system behav10ur 

State clearly the Thevemn's and superpoS!I!on theorems and explam their usefulness m hnear 
network analySis 

The circU!t of the figure bel ow 1S a well-known network used m control apphcat10ns 

• • 
• T !· 

In the above figure C = 1 ~fd R = 1 MO and the imhal voltage Vo across the nght hand capacitor 1S 
20 volts fort< 0 when the sW!tch was open At t = 0 the sW!tch 1S closed Detemune i(t) after sW!tch 
1S closed 

Plot i(t) versus hme on a graph paper md!cahng salient values 

(a) Why do we prefer hollow w<Ne guides to open W!re two conductors, or coaXial transnuss10n 
hnes for transnu ss10n of power? 

(b) What factors does the power canymg capacity of a wave guide depend up on? 

(c) A w<Ne guide has an mtemal breadth 'a' of3 ems and cames a dommant mode of a Signal of 
unknown frequency If the charactenshc impedance of the mode 1S 500 ohms what 1S 
frequency of the Signal? 

(a) The speed of a rotahng shaft 1S to be measured by usmg a photo electnc device and an 
electroru c counter Sketch a smtable arrangement for makmg th!S measurement and conunent 
on the accuracy oftlus method 

(b) Explam the workmg of a Digital Voltmeter usmg the dual slope techruque 

(c) The DVM usmg the dual slope techruque has a reference voltage of 1000 V and the fixed 
hme 1S 1000 counts What 1S the voltage md!cated if the counter reads 762 on the downward 
slope? 
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Canchdates should attempt Quesl!on No 1 whJch Js compulsory and FOUR more quesl!ons takmg TWO 
each from Sec !ion and Secl!on B 

llime usefol constants are gmm below 

e = 1 6 x 10-19 Coul 

m=9lx10-31 kg 

h = 6 625 x 10-34 J-s 

c=3xl08 m/s 

G = Umversal constant of grav1tahon, 6 668 x 1 o-" m3ikg-s' 

M =mass of the earth, 5 997 x 1024 kg, 

r = radms of the earth, 6,378 km 

(a) Sp ec1fy the charactenshc features of INSA T -2 E 

(b) Draw beam current waveforms of a klystron for at least four values of bunchmg parameter 
Wnte an express10n for the bunclnng parameter and spea fy each quanhty m the express10n 

(c) Compare 0- and M-typetubes Wnteyour answerm a tabular form 

(d) The frequency response of a transfer funchon T6 OJ) 1S g1ven below Determme 

(e) 

(1) the transfer funchon 

(11) the step response assum1ng no 1m hal energy storage 

,,, 
-+--t-· 

!00 , ... 

In FM rad1o broadcastmg, the modulahon 1ndex 1S 40% What 1S the value of 
frequency dev1ahon? 

(11) In an FM modulahon system, the modulahon mdex 1S doubled By what percentage 
does the total transm1tted power m crease? 
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(111) For the followmg microwave coax1al connectors wnte the full form and the frequency 
upto w!uch these can be used sal!sfactonly 

( ,, 
(c) 

APC 3 5 

TNC 

0) 

(d) 

(f) A parabohc antenna of gam 10,000 iS needed at an operahng frequency of 6 GHz Fmd the 
beam Width m the vertical and honzontal planes of the ante!Ula Assume 75% antenna 
effiaency and a circular aperture W!th m = 1 tapered d!Stnbul!on Also calculate the power 
received if the mconung Signal has a power denSity of 1 ~ Wlm' 

(g) Define Ganuna Why 1S gamma correchon done in the camera? What 1S the value of gamma 
for picture tube? Show that the video bandWidth 1S approXimately 5 MHz 

(h) For the circU!t shown below, calculate the Q pomt for both tranSiStors Assume S!hcon 
tranSiStors, V BE = 0 7 V 

.---~-.~~~-.-~ .... ... ... .... 1-----c ........ 

... ... 
(i) A power supply usmg half-wave rechfier 1S to have an output de voltage of30 V, W!th a load 

reS! stance of 500 0 The npple factor should not exceed 0 01 Fmd a smtable value for C 
Deternune the peak d!o de current Assume 50 Hz supply frequency 

d 

6) A mull!mode graded index fibre has an acceptance angle in a1r of 9° Calculate the relahve 
refrachve mdex d!fference between the core ax!S and the claddmg when the refracl!ve mdex 
at the core ax!S 1S 1 45 

SECnONA 
(a) A class B transformer coupled amphfier!S to supply 4 Wto a 100 load The ava1lable supply 

voltage V cc = 30 V The transformer efficiency 1S 75% Specify the output transformer and 
the output tranSiStors 

(b) Determme the frequency of oscillahon for the folloWing circU!t and the value of R1 needed to 
mamta1n o sallahons N arne the circU! t 
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a.a'~'7,.1' UK 

• . 

~· . 
o.m,.F •• 

'" 
(a) Define equahzahon Explam With relevant mathemahcal equahons, the pnnc1ples of 

operat10n of a zero forang transversal equal1zer 

" (b) A Signal x (t)= cos (3xt) + 0 125 cos (10 xt) 1S penod1cally sampled evetyTs seconds G1ven 

a samphng Signal, S(t) = 4 Z In5(t- 0 ln) and a sampled Signal xs(t) = x(t) S(t) 1S 

obtamed,wh1ch1S LJ(t-Oln) Determme 
n--oo 

(1) the max:tmum value of the samphng hme 

(11) Io, I~, I, In..., where In 1S the strength f each 1m pulse 

(111) the m1rumum bandWidth for a low pass filter so that the recovered Signal Will be 
d1Stort10nless 

(a) An 1nformahon source produces 8 different symbols Wlth probab1hhes respechvely 
11111111 2'4'8'16'32'64'!2

8
,
256 

These symbols are encoded as 000,001,010,011,100, 101, 

110 and 111 respechvely 

(1) What 1 s the amount of mformah on per symbol? 

(11) What are the pro bab1hhes of o ccumng for a 0 and a 1 ? 

(111) What 1 s the effic1ency of the co de so o blamed? 

(1v) G1ve an effic1ent code With the help of the method of Shannon 

(v) What!Sthe effic1ency of the code so obtamed m (1v) above? 

(b) A satelhte TV hnk 1S deSigned to prom de a mdeo Signal-to- n01se rat1o of 60 dB The peak 
dev1at10n 1S 9 MHz and the lnghest mdeobase band frequency 1S 5 MHz Calculate the CNR 
reqmred at the mput to the FM detector G1ven that the combmed n01se wetghhng, emphasiS 
1mprovement &1mplementat10n margm 1S 12 dB 

( •) (•) Draw the c1rcu!l d1agram of a two mput TIL NAND gate and label component values 
and wnte the funchon table 

(11) Draw a typ!cal!nput-output transfer characten she of a TIL 1nverhng gate 
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(111) Define fan out Wluch factor!S responSible for the hm1t of fan out m TIL c!rcU!ts? 

(1v) "Loadmg an output Wlth more than 1ts rated fan out has several effects"- Wnte at 
least five effects 

(b) What 1S a ROM ? Wnte the truth table of a 2-to-4 decoder W!th output polanty control and 
bUll! W!th d! screte gates and Wl th an 8 x 4 ROM 

SECnON B 
(a) Wnte PASCAL program for the de analySiS of Collector-to-Base b1as arcmt shown below 

The equahon for Stab1hty factorS of the arcmt 1S to be mcluded Run your programme for 
two values ofhFE, 50, 150 

<Ym 

~~ 
a, l~c .. :.. 

-~ .. .l_ 
v ... &.'JV 

VQ 
.....,. ·-- T "n:"III.UIO .. 

Deternune the values theorel!cally and enter m your results 

" (b) Wnte an 8085 ALP to add a 16-b!t number m locahons 5000 H (!ugh byte) and 5001 H (low 
byte) W!lh another 16-b!t number stored m 5002 H (!ugh byte) and 5003 H (low byte) Store 
the result m BC 

(a) Explam gam margm and phase margm from Nyqmst d1agram 

(b) A closed loop transfer fun chon of a umty feedback control system 1S 

c(s) 20s' 

R(s) (s+1)(s+3)(s+5) 

Deternune the response of the system when the exc1tahon apphed to the mput termmal!S 

[1+21+ ~
2

] 

(c) For the system shown bel ow, detemune the characten st1c equahon Hence, find the foll oW!ng 
when the ex a tat10n 1S a umt step 

(1) Undamped natural frequency 

(11) Damped frequency of o sc11lat10n 
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( ,, 

(111) Dampmg raho and dampmg factor 

(1v) Ma:nmum overshoot 

(v) Setthng hme 

(v1) Number of cycles completed before the output 1S settled W!thm 2%, 5% of 1ts final 
value 

(vu) T1me 1nterval afterwh1ch maX!mum and m1mmum W!ll occur 

,,, ' 
Name the frequency bands and the correspondmg frequency and channel numbers 

and corresp ond!ng b andW!dth allocated to TV, as per CCIRB standards 

(11) In the comp o S1 te v1deo S1 gnal, state the durahon of the foll oW!ng m m1cro seconds 

Lme penod, Front porch, !me sync pulse, Bmld up hme of !me sync pulse, Vert1cal 
field per1od, F1eld blankmg penod, !me blank:mg penod Durahon ofpre-equal!Smg 
pulse sequence 

(111) What 1S the purpose of CIN d! plexer and what does It conS! st o fl 

(b) List out the satellite subsystems, theu funchons and theu mam charactenshcs Wnte your 
answerm a tabular form 

(a) The parameters of a two cav1ty klystron are as follows 

Beam voltage= 1000 V, Beam current= 30 rna, Frequency= 9 GHz, gap spacmg m e1ther 
cav1ty = 1 mm, Spaang between centres of the cav1hes = 4 em, Effechve shunt1mpedance = 
40k0 

Determ1ne 

(1) electron veloc1ty 

(11) de electron tranS!! hme 

(111) the mput voltage for max:1mum output voltage 

(1v) voltage gam m dB 

(b) A CW radar 1S deSigned to cover target veloc1hes of ±600 rrJs The radar operates at a 
wavelength of 0 1 m A bank of narrow band filters are used after the detector, each havmg a 
b andW!dth of 50 Hz Calculate the number of filters needed 

(c) What 1S the part played by Box car generator and AGC p orhon of a trackmg radar rece1ver? 

) 
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