
Ttme Allowed Three Hours lvkmmwn marks 200 

Canchdates should attempt quesl!onNo 1 winch Js compulsory any FOUR of the remammgquesl!ons 

(a) ConSider the arcmt of F1g !a The d!ode 1S 1deal The mput waveform 1S as shown Fmd the 
voltage aero ss the capac1tor at 1 ms, 3 ms, 6 ms and 9 ms 

(C) 

?·· ) .. ,; 
F~&-1 (o) 

(b) A p-type matenal has an acceptor 1on concentrahon of 1 x 10 16 per cm3 Its mtnnS!c earner 
concentrat10n" 148 x 1010/cm3 The hole and electron mob1hhes are 0 05 m2/V-s and 013 
m' I V -s respechvely Calculate the reS1Shv1ty of the matenals 

(C) 

(c) Inveshgate the followmg funchons for the1r real!zab1hty as R-C dnvmg pomt 1mpedance 
funchon G1ve reasons m support of your answers 

,,, (s+l)(s+3) 
s'(s+2) 

(u) 
(s-l)(s-3) 
(s 2)(s 4) 

(C) 

(d) A 5 ~F capaator charged to !OOV diScharges through a 300 olun reSiStor Wnte an 
express10n for the power flow mto the reSiStor Fmd the total energy transferred to the reSiStor 
over an 1nfimtely 1 ong hme 

(C) 

(e) ConSider a three-lossless-transm!SS!on !me system as shownm F1g le The lengths and the 
charactenshc 1mpedances are also shown m the figure Detenmne the charactenshc 
1mpedance of the quarter-wave (B) !me for matchmg on hne (A) What W!ll be the VSWR on 
!me A 1f the !me B 1S not used? 

(C) 

.... 
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(f) Fmd the current requued to radiale !DOW of power at 100 MHz from a 10 em Hertzian 
dipole Also find the electnc field mtenS!Iy at a &stance of 100 m at a pomt lymg m the plane 
p erp end! cular to the dipole and p assmg through its centre 

(C) 

(g) The electnc field mlenS!Iy at a pomt on a conductor surface 1S E=2ax- 0 9a + 1 5a, Vim 
where ax a,. and a, are urut vectors along X, y and z direchons Determme the surface charge 
denSity atthepomt What should be the S!gn (i e poS!hve or negahve)? Why? 

(C) 

(h) A reSiStance stram gauge W!lh a gauge factor 3 0 1S mounted on a beam whose modulus of 
elast!C!ty 1S 2 1 x 106 kg/em' The stram gauge nonunal reSiStance of 120 olun mcreases to 
120 2 ohm when the beam 1S subJected to stress Calculate the stress 

(C) 

(a) Wnte the properhes of the numerator polynomial of the voltage transfer funchon of a pasSive 
two port network Also deternune the vol !age transfer funchon of the network of fig 2 a 

Fig,'~~~ 

·~ 

.. 
""'" " =:,.v~ 

" " 
(b) For the JFET m the arcuil of Fig 2b 

!Dss = 5m.A, Vpo = 3V Wlth usual notat10ns 

Also m tlus circU!t 

RD=2kO,R,=8KO, 

VDD= 15V, VG= lOV, 

and Vss=-8V 

Calculate VGs and V o 

·~J .. 
+• >t -f .. •+ v • 

,, 

•• v5 fig. M>l 

.. .... 
' 

" "·= 

(a) In the circU!t of fig 3a, the 50reS1stor1S changed to 8 0 Use compensahon theorem to find 
the change m current through the 3 W reSiStor 

•• 
• 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/
studentsuvidha.in/


(b) A 52 V Zener d!ode has a ma:nmum power d!sS!pahon of 260 mW It mamtams a constant 
voltage when the current though the d!ode does not fall below 10% of the maX!mum 
perm!SS!ble currents A 15 V supply 1S g1ven to the Zener through a senes reSiStor R Fmd the 
range for R so that the Zener mamtams 1ts constant voltage Fmd the new range when the 
d10de 1S loaded by 50 0 load 

"" (a) A parabohc reflector has an aperture effiaency of 0 55 and a d1rectnnty of 30 dB at 300 
MHz Calculate the d1ameter and half power beam Width What W!ll be the gam and beam 
Width 1fthe frequency changes to 200 MHz? 

(b) Determme the Thevenm's eqmvalent c1rcu!l referred to left of the pomts A and B m the 
c1rcu!l of F1g 4 b and then calculate the power fed to the 1 20 reSiStor 

'"" 

... 
~Qo -~~o_ Q .. " ' 

rv .. ' ' 140 
ll.UE' ' 

·vs 4_p 8 

An a1r d!electnc L-band rectangular wavegmde W!th W1dth-to-he1ght raho of 2 0 has a dommant 
mode cutoff frequency of 0 908 GHz The gmde wavelength 1S 40 em and the exc1tahon 1S 5000 
Vim Name the dommant mode and calculate the frequency of operahon, the gmde Width and the 
he1ght, the phase sh1ft constant and the power flow 

(34) 

(a) A S!hcon d10de showed currents of 2 rnA and 10 rnA respect1vely when the d10de voltages 
were 0 6 V and 0 N Eshmate the operahng temperature of the d10de JUnchon 

(b) Descnbe a method ofmeasunng the d!stnbuted capac1tance of a c01l Denve the necessary 
express10n State the necessary precauh ons, 1f any 

(a) A parallel plate cap ac1tor W!lh 1 0 em sep arahon between plates has 20 k V apph ed across 1 t 
It has a1r d1electnc A glass sheet of 2 mm th1ckness and of 6 5 relahve penruthv1ty 1S 
mserted 1n the a1r d!alechc and kept on one plate F1nd the capac1tance of the parallel plates 
W!th the glass per umt area, the electnc field m a1r and glass, and the charge denSity the 
plates 

(b) Descnbe Hay budge Denve express10ns for the unknown parameters What are d!e ments or 
hm1tahons of the budge? Should the frequency of the ex a tat10n be known? Why? 

Some useful constants: 

Electron charge 

Boltzmann constant 

Planck's constant 

1 6 x 10-19 coulomb 

1 381 x 10-23 Joule/K 

6 626 x 10-34 Joule/Sec 
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Avogadro's number 6 023 x 10 26 /Kmo1 

Penruthv1ty of free space 8 85 x 10-" F/m 

Permeabd1ty of free space 4" x 1 o-' Him 

Veloc1ty ofhghtm free space 3 x 108m/s 
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Ttme allowed Three Hours lvkmmum lv!arks 200 

Cand1dates should attempt quest10n No 1 wluch 1S compulsory and FOUR more 

queshons takmg TWO each from Sechon A and Sechon B 

(a) A tranSiStor's ma:nmum average d!sS!pat!On capab1hty 1S 2 5 W When used m a class A 
d1rect coupled power amphfier, find (1) the max:1mum ac power deliverable to the load, and 
(11) the m1mmum d c power needed from the power supply to prom de the power m part (1) 

(o) 

(b) Draw the transfer charactenshc for the g1ven arcmt, assummg 1deal d1odes 

(o) ,. 
+ •• ... . .. 

v, • ~ .. •• v 
-

(c) The 1nput frequency of a 6-b1t b1naty rate mulhpher (7497) 1S 128kHz What W!ll be 1ts 
output 1f the mulhpher word 1S 1011? How can 12-b!t rate mulhphcahon be aclueved usmg 
two 6 b1t bmaty rate mulhphers? 

(o) 

(d) X andY are succesSive d!g1ts 1 apoS!honal number system Also, XY 2\10) and YX = 31(10) 
Determme the radm value of the system and values of X and Y 

(o) 

(e) What are the advantages of A C servo motors for use m control systems? Sketch the torque 
speed charactenshcs of such a motor for a least three d1fferent values of rotor reSiStance 
When can the charactenshcs be conSidered stra1ght? 

(o) 

(f) The open loop transfer funchon of a system 1S g1ven below 

For what values ofk 1s the system stable? 

(o) 

(g) Calculate the capac1ty of a standard telephone channel W!th a 32-dB Signal to n01se raho 
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(o) 

(h) A varactor d10de has an effech ve cap ac1tance, C g1 ven by C = 1 0 (1 -0 75 V)-112 pF when V " 
the b1as voltage The d10de 1S placed mparallel With a 0 75 ~H mductor and the comb1nahon 
resonates at 100 MHz Determme the value ofb1as voltage, V 

(o) 

(1) A lossless !me has a charactenshc 1mpedance of 500 and 1S termmated m a load 
reSiStance of 750 The !me 1S energ1zed by a generator wlnch has an output 
1mpedance of 500 and an open c!rcUlt output voltage o£30 V (rms) The !me 1S 2 25 
wavelengths long Determme 

(1) The mput 1mpedance (11) The mstantaneous load voltage (111) The mstantaneous power 
del1vered to the load 

(o) 

6) A wavegu1de has an mtemal breadth a= 3 em, and cames the dotlllnant mode of a Signal of 
unknown frequency If the characten st1c wave 1mpedance 1S 50 0 Q what 1S tlus frequency? 

SECnONA 
{Attempt any two questions) 

(a) For the cascaded amphfier shown, find the mput 1mpedance, output 1mpedance, current gam, 
and the voltage gam Make any reasonable assumphon The h-parameters are 

h,, ~ 1 1kQ h1, ~ 50 (Neglect h,., h"') 

(2 0) 

'---'-"'---·· 
(b) Draw the c1rcU1! of an RC phase sluft osc11latorusmg and FET Denve (a) an express10n for 

the frequency of o sallahons and (b) the cond1hon for sustamed o sc1llahons 

(1 5) 

(a) Draw the c1rcmt of an Astable multnn brator usmg OP AMP (s) and explam 1 t workmg W!th 
the he! p of waveforms Denve an express10n for frequency of o sc11l al!ons 

(1 5) 

(b) DeSign a synchronous sequenhal c1rcu1t, usmg JK fhp flops, W!th one 1nput !me, x and one 
output !me, Z The c1rcmt 1S to recogruze the occurrence of the sequence 1111 m the mput 
stnng Overlappmg occurrences are also to be reco gruzed For ex amp! e, 

1f x=00110 1111010111110 

then Z=000000001000000110 

(2 0) 

(a) Explam the workmg of a 4-b!t R-2R ladder network D/A converter What are 1ts advantages 
and diSadvantages? Detenrune the output voltage caused by mput of 1101 1fVR = 5 volts 
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(2 0) 

(b) What 1S the d1fference between ROM and RAM? In a three b1t addressable ROM, the 
followmg funchons are deS!fed 

h0 =L:0,2,5,6, 

h,=L:0,3,4,7, 

How would you conshuct 1!? 

h,=L:0,2,4,6,7 

h,=z 1, 2, 3, 5, 7 

(1 5) 

(a) The system shown below conSists of a umty feedback loop contammg a nunor rate feedback 
loop 

Rlwl _!!._ GW 
•(il~olj 

• 
(1) W1thout any rate feedback (b = 0), determme the dampmg factor, natural resonant 

frequency, overshoot of the system to a urut step mput, and the steady state error 
resultmg from a umt ramp mput 

(11) Determme the rate feedback constant wh1ch W!ll mcrease the eqmvalent dampmg 
factor of the system to 0 8 Determme the overshoot of the system m th!S case to a 
urut step mput and the steady state error resul hng from a urut ramp mput 

(b) US!ng Bode plots, determme the gam margm and phase margm of a umt feedback system 
havmg an open loop transfer funchon 

G(s)- 10 
- s(O 1s+1)(o 05s+1) 

By what constant factor should G(s) be mulhphed for (1) a gam margm of 20 dB, and (11) a 
phase margm of 24° 

SECnON B 
{Attempt any two questions) 

(a) Denve an express10n for a frequency modulated wave when the earner and the Signal are 
both pure smuso1d Denve 1ts frequency spechum and comment on the bandWidth 

(1 3) 

(b) Define the terms selechv1ty, senS1hv1ty and fidehty W!th reference to a radio recetver and 
explam thetr S!gmficance Explam a method for the measurement of select1V1 ty 

(1 0) 

(c) Defme cond1honal entropy and redundancy A b1nary data source has Po= 3/8, P1 = 5/8, and 
P(l/0) = 3/4, P(0/1) 1116 Calculate the cond1honal entropy and the redundancy 

(1 2) 

(a) Draw the block d1agram of complete delta modulahon system and explam 1ts workmg Denve 
an express10n for the output S!gnal-to-quanhsahon n01se raho 

(2 0) 

(b) G1ve an express10n for A-low, compress10n as used conuneraal PCM telephone systems 
What 1S the typ1cal value of the parameter A? Draw compress10n charactenshc and typ1cal 
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curves for S!gnal-to-quanhsahonal n01se raho versus the mput Signal power for systems With 
and Without comp and!ng DiScuss the advantages of compand!ng 

(1 5) 

(a) A symmetnc d!rechonal coupler With 1nfimte d!rechv1ty and a forward attenuahon of 20 dB 
1S used to mom tor the power dehvered to a load Z, as shown below Bolometer lmtroduces a 
VSWR of 2 0 on arm 4, bolometer 2 1S matched to arm 3 If bolometers 1 reads 8 mW and 
bolometer 2 reads 2 mW, find (1) the amount of power d!sS!pated m the load, Z1 (11) the 
VSWR on arm 2 

Bolo -

' 

(2 0) 

(b) DiScuss the operat10n of am1crowave Immel d!ode With the help of energy band d!agrams 
Hence o btam the I-V characten shes of the tunnel d10de 

(1 5) 

Wnte bnef notes on the folloWing 

(5x7=35) 

(a) M1ller effect and 1ts apphcahon (b) Ripple counters and the:tr apphcahons (c) Constant-M and 
constant-N loc1 and thetr S!gmficance m system deSign (d) Intemahonal standards m colour 
telems10n System and the1r mtra-compahb1hty (e) Reflex Klystron and the phenomenon of bunchmg 
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