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Crmiclidedes should cdiempt guestions I and 5 which are compidsory and cory three of the remcdning
qrestions seleclion ai least one guesfion selecting ot least one quesfion from each Seclion.

SECTION A

1 Angwer any three of the following
&Y Determine the relationship hetween Ry, Ra L oand C of the circuit shown th'® the
poles of the function Viz)T(z) are complex.
20
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{h} 1) Tustify that a thin sheet of a oo 1 ertal acts as a low-pass filter for
electromagnetic waves.

10

(1) Aradio signal ata frequefy o ILIHz is transttted through sea-water having o =
A Hm and 5 = 100 e distance at which 0% of the wave amplitude 1s
attenuated.

10
(c)

ator in a d.c. machine keeps the armature mmf stationary in
1z even though the armature rotates.

20

() (1) facgrs influence the performance of Yag—Uda antenna? Explan it cleatly
help of aneat sketch showing the direction of em . w.

10

Determine field strength at a distance of 50 kin of a short wertical monopole radiating
power of 20 KW at a frequency | MHz over ground with mean conductinty of 10
m3imetre

10

2. The clock frequency of 1000 s 15 connected to a 3-bit asynchronous counter with each flip-
flip having 50 ns propagating delay. Which slate will never occur inat, 1f the clodk frequency
1z decreased to 100 ns? Explain it by drawing wave- shapes for 1000 ns and 100 ns cdock
frequencies separatel v,

20

(hy A 230 Do source feeds a separately-excited d oo motor through a chopper operating at 400
Hz Theload torque at 1200 rp.an 15 325 Nm. The motor hasr, =0, L, =3 mH and K = 1.3
V-sfrad All motor and chopper losses are neglected.




Calculate (1) the armature current excursion and (1) the armature current expressions during
on and off periods.

20
() Draw the equivalent circuit of a 1 -phase induction motor hazed on two-revolwing field theory.

Identify the various parameters involved in it Prove, there fromn, that the forward flux wave is
severa times greater than the backward flux wave dy & normal rotor speed, hut at standstll

e = du.
20
() Descrihe the principle of working of lineanized model of phase lock loop shown gl e =
given below and show that the output woltage 15 proportiona to the change irgle™Mgey in
the FI signal
20
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(b} Two transfonmers A and B, operating in e equal voltage ratios and leakage
impedances. Their reactance to resistancoNgtos 10 and 4 respectively. Determine the
ratio of the full-load kWA delivered b £l combination to the sum of their indiwdual
VA ratings. Comiment on the resy
20

(c)

shn:nwn ahove, thyristor T 15 turned on at a triggenng angle greater than that
1 ! (EfVw). Draw waveforms for u v, 1 and vr Derive an expression for the
e charging current Iy,

supply woltage of 30 V, 50 Hz and constant battery em £ of 6 ¥V find the resistance to he
inserted in series with the battery to linmut the average charging current to 3 A in case thyristor
T1s turned on at a finng angle of 20°

20

() Why do the maxzimum voltages across the inductance and capacitancein asenes R -L - C
resonant cironit occur at different values of frequences? Explain

20

(b} (1) Calculate the gquiescent collector current Ipg or room tempersture for the amplifier

circuit shown in the fgure given below.
10
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{11) Describe the applications of dipping and clamping circuits.
10
What 15 the difference between TWT and Klystron? How TWT ope @ rOWave

oscill ator?
Determine (1) the gain parameter; {11) the power gain, and (i11) any t@,&ﬁnn constants

i a traveling wave tube having the following parameters

Beam wvoltage Vo =2 kV L 4

Beamn current Ip = 20 md
Frequency /=10 GH 0
Charactenistic impedance of helix Zq= 100

Circuit length = 50 {wawelength)
20

Answer any three of the foll

20

Design a comhbinational circut hawing 3 inputs and 6 outputs with the condition that
the output number 15 square ofthe input number.

10

A computer uses BAM chips of capacity 1024 x 1. How many chips are required and
how their address and data bus be connected to prowide a metmory capacity of 1024
hytes? How chips would be connected to provide memory of 16 K bytes?

10

For a single-phase one-pulse controlled converter system, sketch waveforms for load voltage
and load current for (1) RL load and (1) EL load with freewheeling diode across RL.
Compare these waveforms and discuss the advantages of using a freewheeling diode. State
the assumptions made.




al
{d) Justi fr the statement pulse modulation 15 not digital whereas pulse code modulation 15 digital

Ohtain the handwidth for 128 gquantization levels and 8 kHz sampling frequency of a practical
PCM systemn consisting of 24 telephone channels each band limited to 34 kHz in time
diwston multiplexzing. Deduce formulae used.

20
(&) (1) Explain the phenomenon of attenvation in TE and TEM waves.
1a

{11) Determine the guide wavelength to propagate a 20 GHz agnal through gffar plde
waveguide having a plate separation of 5 om.

10

(hy (1) Which type of communicat on system will you prefer for spe Yo o Why?
10
(1) With the help of a swtable schematic diagram gh = 1@3 working of a delta

modulation systetn Discussits limitation.

10
{c) (1) Derive relationship between critical frequ @maximum density of a layer M.

10

{11} Calculate skip distance for a w of ency 4.5 MHz when the mazimum
ionization in the E - region has 0" electrons/m® at a height of 105 km.

10

(a)

E%rs of the 2-port network @ven above and deduce Y-parameters from the

20

A n-type Gats Gunn diode of length 10 wm doping concentration 2 = 10%m® and
threshold field 3 L'V/icm operates at a frequency of 10 GH wath applied voltage of 3.5
EViom. Caloulate electron drift velocity, current density and negative mohility of
electron.

10

(1) A circular loop of 20 om radius made of 3 mm dia of copper wire 15 used as an
antenna Calculate its radiation resistance. ohinic resistance, input resistance and
radiation efficiency at | MHz.

10

{c) A signal vfth =k{l + m At)} cos o.t 15 applied to the input of an average (diode) detector
with load resistance F. The diode 1s charactenzed as

=0forw =10




(b}

(c)

i =1infta for = 0

Ohtain an expression or low frequency component of the output voltage of the detector for

o (8] < 1

20
T=lac
Uni: *-“*C}—-f’w'-'—q ZoHE> L. L,
i: + ] -1 h -
Step -4 Entll B T3 | Cuzpna
[nput I | o2
ZON - Zero Order Hold
Dretertrine the output cft) at t =2 sec for the system shown in the above fid
20
A star - connected synchronous machine wath Z2:=1 + 1 10 ohm pe L 15 synchromzed

ing power factor of 0.8
f the excitation em.f

with an infinite bus of 11 KV, The machine 15 made to operatgggga e
with an armature current of 50 A& and with terminal wolt

Calculate the magnitude of excitation et £

How can this tnachine be made to operate at unity pl QndeQYhi s condition, find the armature
current and load angle,

20

A single-phase full bridge inverter fee E& alows load commutation. Explain how
load commutation 13 achueved. Descrffie duction of various elements of the inverter
circuit.

L 2

20
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SECTION A

1. Select any three of the following statements read them carefully and identify the correct the
incorrect ones. Justify your answer using not more than 200 words in each case.

{a) State variable approach for analysis 15 applicable only to linear time 1nvar;

{h} The problem of dnft may assume very sertous prohlems in electronic geed

{c) Fower cartying capahility of transmission lines decreases wath ifgreasdin the length of
transmigsion, and can be improved by providing shunt reactors.
() Optical fibre 15 the hest choice for heavy demand lo teMphone communication
systems.
2. (&) The open hop transfer function of a unity feedback syfftem 1 en by
k
Flr)=
[ ) 5 |[1+ 531)[1+ s.tg)
(1) Using the Routh—Hutwitz me rmmitie the necessary conditions for the system
to be stahle.
{11} Slketch the root locus dia e systemn described for positive walues of kg, t1 and
ty. Show how the root stz modified with addition of a zera.
20

(b} o thermal plants 15 given by

& sharing of a load of 200 MW for most econotric operation. If the plants are rated
Woand 250 NW. what wall be the sawing in costin Es/hourin comparison to loading in
£ proportion to rahng?

20
Drescribe the construction and principle of worlang of a solid- state and over-current relay.
20
3. () Boron is doped in n-type Si wafer having 2 x 10* phosphorus atoms m® through a circular

window of 0.1 pm diarneter for 10 rinutes at 1100° C The gaseous attnosphere of BHz used
for doping provides the B concentration of 1 = 10%% atoms m® at the surface of the wafer
Estimate the location of the p-n junction beneath the surface. Given the diffusivity of B in 51
at1100°C 154 > 107 m?* 57

20




{h} What 15 load flow solution? What 15 1ts stgnificance 1n power system Classify vanous types
of buses 1n a power system for load flow studies. Explain, with a flow-chart, the
computational procedure for load-flow solution using Gauss-Siedel method.

20
() What are solar concentrators? Describe various components of a solar concentrator giving
their functions
20
4. {a) One method of measuning a small capacitance Cyisshown in fig. 1. Crand C; are e 1gh-

gquality wariahle air capacitors Cs is a fixed high quality capacitance of much s
than maximum value of Cq (about 1710 of C5). The foll owing two halances are

(1) With switch 5 open, Cy at its mammum value and Cy 18 adjusted fo
{11} With switch 5 closed, ) left unaltered and C; 15 adjusted to O
Prowe that

G (G- Gy

L= — .
(€€ +C5 G- O

If R =100002 Cp and Cg are 1000 pF and C3 = 50 ng the variable capacitors
are readable to £ 5 pF with what accuracy could a cap 1tan of | pF bemeasured?

®. 20

(hy ' e kin rror-detection codes and explan how they detect errors.
\ 4 20

e help of block diagram a CW Doppler radar using an intermediate frequency
er. Give its advantages applications and liritatons.

20
SECTION B

5. Ie® any three of the following statements read them carefully and identify the correct and the
orrect ones. Justify your answer using not more than 200 words in each caze

20 = 3=40

(&) Feedback provides same control on the steady state error to standard inputs by adjustment of
open-loop gain.

(b} One disadvantage of magnetic tape recorder 1s that its characteristics limmit 1ts use a lugher
frequencies.

{c) The cost of fabrication and installation of system for utilizing solar energy 15 too high to he
viable.




(d)

(a)

(b

(c)

(a)

(b}

(c)

(a)

(b}

(c)

ICs, dthough cheaper, axe less reliahle as compared to discrete components interconnected
hy conventional technigues.

A gystemn 18 described by the following state and output equati ons

) [n 1} [u}
X= X+| U
-2 =3 1

And V=1 00X

where u(t) 15 a unit step input and the imtial conditions 35(00 =0, 3500 = 0. Chtain gee titne
response of the system.

[

Briefly explain the principle of PCM, differential PCM and delta modul an
20

Duscuss salient features of a fibre optic communication system. @Ae of the optica

components used to interconnect a digital voice or data systemms.

¢
[Cuscuss the functions of wanous Registers and AL of
P
Discuss multiple access technigues for satellit%

following

FDLIA TOMA, COMA and SOMA

Briefly descnibe two different tviRg of e array radars. How can phased arrays overcome
the difficulties occasioned by gmgusMgL moving radar antennae?

ons. Explain the meaning of the

20

20
Give the constructi o cip "W working and apperceptions of an LVDT.
20
Dewelop receiv d fwer circle diagram of a transmission tine. Explain, how from the
power cirige diagy apacity of a synchronous phase modifier be determined.
\ 4 20

diagram forload-frequency control of an isolated power system.

@ 20
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