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Time Allowed: Three Hours Maximum Marks: 200

Candidates should attempt Qusstion I whickh is compulsary
and any FOUR of the remoiring gusstions.
Assume suitable data, if necessary.

4 charge O 15 distnbuted owver two concentric hollow spheres of radi r and B (=r) such that
their surface densities are equal: Find the potential at the common centre.

i

The periphery of copper disc 50 cm in radius and 107mm in thickness is mantained at a
potential of 50 V. 4 thin rod 1 cm in radivs 15 soldered to the disc atits centre (at right angles
to the plane ofthe disc) and mantained a a potential of 43 If the resistivity of copper1s 1.7
% 107 C-m. calculate the current through the disc.

i

In the circuit shown in Figo 1 () awoltmeter reads 30V when it 15 connected across 40002
reastor. Calewlate what the same woltmeter wnll read when 1t 15 connected across the 30002
resstaor,

| e asen,
v
Fag. 1o

The electric field strength produced at a distance = m in a direction from an antenna is 15

WVim and at the same lime 1ts walue in the opposite direction 15 2m Vim. Caculate the front-
to-back ratio of antennain d B.

i

A coaxal cahle whosze dielectric loss is negligible has an attenuvation of 2d Bim a a
frequency of 0.5 MHz. Calcul ate the frequency at which fm length of the cable will suffer a
loss 0f 50 dBE.

G

A transistor exhubats a change of 0.99 md in 1ts collector current for a change of 1.0 maA 1n1ts
ermutter current. Calculate its common-base and common-emitter short-circuit current gains.

8

Electrons are excited across the forhidden energy gap Eq in germanium by photons. Calculate
the maxmum wavelength for a photon which will produce electron-hole pairs in germanium,
if Ep=0.71 eV

E;

(Electronic charge e=16 x 107°C; Planck’s constant h= 6 625 x 107" joule-see; Velocity of
light=3 x 10% m/sec.)
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{h) An inductve coil has a resistance of 3005 and an inductance of 2 H when measured at very
low frequency. The distributed capacitance 12 250 WF. Find the percentage change in effective
inductance when the coil 12 operated at a frequency of 2 kHz.

E;

2. {a) A 3 puF capacitor 15 charged to a potential of 300 WV and a ZuF capacitor 15 charged to a
potential of 200V, If these two capacitors are connected 1n parallel, plates of same polanity
heing connected together, what 13 the walue of their common, potential? If the plates of
opposite polarity are joined together after the two capacitors are charged, what amount of
charge will flow, and from which capacitor does it come?

17

i) With the help of a suitable diagram showing the relative ofentations of magnetic induction,
current densities and electric fields in a semmi-conducting specimen derive an expression for
the Hall constant, the Hall angle and the Hall mobility. How would vou measure these
gquantities experimentally?

177

3. (&) By drawing a suitahle diagram, explain the operation of a full -wave (centre-lapped) rectfier
circut. & centre-tapped transformer used 10 a full -wave rectifier circuit has a 250 WV primatry
winding and a 3-0-9 V Secondary winding. The load resistance 15 15002 Calculate the doc
output voltage, d.c. load current and the peak inverse voltage rating required for tile diodes, if
they are assumed 1deal

17
(k) An B-C driving point impedance function 15 expressed as
(5+2)
Zarls)= ——_——t—
i (5) (5+1)(5+73)
Realize 1ts first and second Cauer forms,
4. (&) In the crouit showm in Fig: 4(a), the switch 5 1z open for a certain time and 18 then closed at

t=0.. The woltages actoss Cp and Cq are 0V and 10V respectively at the time of switching
Find the current i; in resister By and the voltage v; across the capacitor Cp for t20.

17

_‘l" ] .
T Rgpdial

(k) Consider the mid-hand equivalent circuit of a common-emitter transistor amplifier as shown
in Fig. 4 (b). Transistor h-parameters are © by, =150007, he=107, he, =100, h,,=50%10" mha.
Find the md-band current gain where 1315 the signal current 1n the 5k resistor,

. 8 L N
Rgen Epe s | 1y
'w% Yol e GR _;nun' it Foe
bz 1
E €
Fig. 4 (b}
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17

5. {a) A long cyvlindncal conductor of radius a hearing the charge A per unit length, 15 immersed 1n
adielectric medium of constant permithivity 2 Find the electric field at distance r > a from the
amis of the cylinder.

17

i) Explain the terms ‘radiation-resistance’ and “antenna-efficdency”. A low frequency
transmithing antenna has a radiaton resistance of 0202 and a loss resistance of 102 If the
current fed into the antenna 15 504 Calculate the radiated power, the power input and the
antenna efficiency.

177

. (a) Define “aftenvation coefficient” and “phase coefficient” in the context of a transtmission line.
A correctly termninated transmission line has Zg=60002, <=1 dBim, and = 15%'m. The tine is
fimlong & G000 source of em £ 2.4 % 13 applied to the input terminals of the line. And the
magmtude of the received current at the output terminal s and 1ts phase relative to the input
woltage.

177

i) In at inductive transducer as shown in Fig 6(b) the coil has an inductance of 1500pH when
the target made of ferromagnetic matenal 15 1 min away from the core. Cdculate the value of
inductance when a displacement of 0.1 mm 15 applied to target in a direchion moving 1t
towards the core Show that die change in inductance 15 linearly proportional to the
displacement. Meglect the reluctance of the iron parts.

.[‘!‘lmum
g‘e'“——""-_i*l“'

Y ﬁgﬁﬂh}
177

7. fa)  The coil of a 250 V moving iron voltmeter has a resistance of 60002 and an inductance of
0.9H. The instrument reads correctly at 50 Hz a c. supply and takes a current of 150 mA at us
full scale deflection What 15 the percentage error in the instrument reading when it 1s
connected to 200W d ¢ supply?

177

(k) Explain the working of a p-n junction diode. In an ahrupt p-n junction silicon diode, the
conductivities of p-type and n—type silicon op = 100{0-cm)™ and o = 1 (Qcm)™ The
intringic carrier concentration for silicon is 1.5 x 10" cm™ . Calculate the value of potential
barrier for the unbiased diode 2 300° K. For silicon, pu,=500 cm® fV-sec and = 1300 em -
SEC.

(Electronic charge e=1 .6 x 107" C; Boltzmann’s constantk = 1.38 = 107 JK™)
177
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FE ALaf nny . BN E

ELERTROMICE AME TELEQOMEMIGATION BEMBIMERERING

FaET - B
Time Allowed: Three Hours Meocinmmers Marks: 200
Crmidlickates should cianpt any FIVE Quesfions choosing no
more than THREE questions from ecach Seclion,

Assurne any dede if reguired
SECTION A

l. {a) For the circuit (Fig. 1) given below, lego= 10Ld, hyp=100. Estitnate I and Vi, Also denive a
relation for us stability factor 5 = &/ 8legn .

1o

‘Ecrx'u'

Fig. 1

{h} Using reasonahle approzimations for the circuit given (see Fig. 2) at the specified operating
conditions, determine

1) Ea for correct hias
{11} ) for corner frequency m=10 radise
1)  output transformer inductance Ly for a corner frequency =200 radians/zec.

Assume that the d.c. resistance of the transformer secondary 15 10% of the load resistance..
Assume ah appropriate turns rato.

10
e Nop e BV UK.
frdivs ﬁﬂﬂ vo
“‘* v
Ry EERE"'?":
 Py?
Atlc=10ma

=3280, r,=111L1
=005, rg=352500

{c) For the circuit @iven (see Fig. 3) of UJT, it 13 @iven that lowest range of effective woltage Veg
across Oy 18 V)

A Wwwstudents_uv|dha|n ..................................................................................................... K
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nv
y —
Re,=S5CKZZ LB03
A, = 200K Cr
_ s 'l_u-u:;.r
i m 8
Fig. 3
Where
WVi=2aW L,=1m
V=2V Ipe = LA
n=0.6
{1) Determine whether the circwt will function as relazation oscillator or not. What are

the limits of R? (1) Find V, and Vg (1) Find the UJT, OFF and ON penods (FV)
find its duty cycle. Also give waveforms across capacitors and 1tz output.

10

(d) Design an inverting, Schmitt crouit using a 741 operabona amplifier. It has upper triggering
point UTPE of 3V, Take load resistance By as 10k00 and a supply voltage of £ 15 W, For 741,
input bias corrent 13 500 nA=lponege. Assume current in owtput crowt a2 100 times of o
Also calculate the actual UTP and LTP when rea stors wath standard values are used.

10

2. (&) Desgn ajunction FET amplifier (see Fag 4) to operate from 123 supply with a gain of aleast
5 Blas &t Vpg=8 V, Ipg = 025 mA Vazg= 0.6V, Estirnate Fp, Rs 2w and voltage gan A
Choose Rg= 1 M, C;=C;=0.1 uF. Estimate Cz work satisfactonly for 1=1000 Hz.

L0
*n
(4] ::-"‘l,;'
i
. L =E'51
:E“-ﬁj“
] g
2B 3435
VGS(DFF) = VP =2V
Ipze=0.5m4A
BVGSS =507V

IG(OFFpux = 0.5 mA

Also prove

o]

= _ 2y [1 _h]
Ve Ve

10
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(b} Analyse the operation of 5V supply given (see Fig 5) operating at a load current (1) 200 md
{11) 400 md. From the specifications of 7805, an input of 7.3 V 15 allowahle to maintain line
requlation V, 12 ripple voltage. Given

Vig pear) =3 (24) s 1 C = 1I3V;-|:rwas:|

Fig. 5
Alzo determine the mammum value of load current af which regulation 15 maintained.
1a

{c) Design an IC 555 astable multivibrator to give a pulse output with pulse repetition frequency
(PRF) of 2 kHz and duty cycle = 66%. Use Vep= 18 V. Assume Iepey ™ graen 15 equd to 1
mé. Also analyze the cirowt to determine PRF and duty cydle.

10

(d)  Explain the procedure for deciding bhias conditions of n-channel depletion MOSFET
amplifier: Give the complete Circuit of amplifier

10

3. (a) Fora 12-bit A/D converter if the normalized range 12 1 and the clock repetition frequency 1z
500 kHz. (1) find the normalized resolution and dB range (1) 1t a counter type AT converter
1z used then calculate masmum conversion e, average conversion tme and mammum
conversion rate.

1a
(k) Design a combinational circuit that converts adecimal digit from the 8, 4, 2,1 code to BCD.
1a
() Implement the tour Boolean functions listed uaing three half-adder circuits.
D=An Bl
E= ABC + ABC
F=ABT+(4+5)C
&= A5
1a
(d) Implement a full-adder circuit wath multiplexers.
1a
Or
=) A combinational circut 1z defined by the functions:
Fila B, CY=%(3 56,7
Fala, B, C)=%i(0,2,4,7)
Implement the circuit with a PLA hawing three inputs, four product terms and two outputs.
1a

ettt Wwwstudents_uv|dha|n
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4. {a) Design a three-stage synchronous counter to repeat the number sequence: 0,1,3,2,6,7,5,4 1n
hinary using Jand K flip-flops and Karnaugh maps. Start by drawing out a state table and key
tnap for the counter.

15

(k) Design a three-hit hinary counter using three T hip-flops. giving its excitation table. &lso
realize the circuit.

15

{c) Design a senal adder using shift registers, which wall add two 4 bit numbers, stonng the
result in one ofthe onginal dataregisters.

1a

5. {a) Design a clocked sequential circuit whose state diagram 15 given helow, using J-K flip-flops
Use excitation tahle and g@iveits logic diagram.

15

(k) Design a Mod-5 counter using J-K flip-flops. Give Karnaugh maps and the counter cirowt
Alzo give Mod—5 counter waveforms.

15

{c) Draw the logic diagram (showing all gates) of a master slave D fip—{flop. Also obtan alogic
diagram of a master slave J-E flip-flop with AND and NOR gates. Include a provwision for
seizing and cleanng the flip-flop asynchronously (erithout clock).

10
SELTION B

. (a) Find the S-parameters for a waveouide component 1f the measured VEWE=1.3 when the
component 15 terrmnated with a matched load. It 15 also found that the power to the matched
load 1z 60 mW for an input power of 100 mW. The same results are obtaned when the
component 15 reversed,

(k) The scattering matrix for a two-port is

e
0 08¢ jan

: a2
3 j30

[s]-

0.8 a

What shift in port positions s required to make Sy and S5 real?

{c) The input power to the E-plane arm of a magic T 13 250mW. Find the output powers from the
other anus. Consider the magic T to he ideal and matched at all ports.

1a

(d) Find the scattering coefficients for an ideal directional coupler having a coupling coefficients
C=3dB.

1a

{e) The specifications of a three-port circulator are given asinsertion loss = 1 dE, 1solation 25 dB
and VEWER =1 4. Characterize the 1solator hy its S-parameters.

10

7. {a) The terminating impedance Z;=(100+1100) chms and the characteristic impedance Zo of the
line and stub 15 50 chms. The first stub 15 placed af 0,404 away from the load. The spacing

ettt Wwwstudents_uv|dha|n
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hetween the two stubs1s 3/84 Determine the length of short-circuited stubs when the match
iz achieved. What terrminations are forhidden for matching the line by the double stub device?
(Use Smith Chart) Why 1s double stub matching preferred ower single stub matching?
15
i) A two-capvity Klystron Amplifier has the following parameters, Vo = 1000 volts, Lo =25 mé,
f=3GHz
Tap spacing in the etther cavity = d =1 mm.
Spacing hetween the two cavities L =4 cm.
Effective shunt impedance Fa= 30 kO
1) Find the input gap woltage to give magimum voltage Vg
{11) Find the woltage gain.
f11)  Find the efficiency of the amplifier
Also dertwe the formula of efficiency used.
15
{c) An IMPAT diode has the following parameters:
Carrier drift velocity Va=2 x 107 cm/fsec
Drift region length L=6 um
Ilaximum operating woltage Wimazx = 100%
Idaxitum operating current L, tnax = 200 ma
Efficiency 1 =15%
Brealdown voltage WVha = 90 Valts
Compute- -
1) the masmum CW output power 11 watts;
i) theresonant frequency in GHz.
1n
8. {a) Compare the PPM and PDIM digital systemns considering signal to noise ratios. Obtan the
denvations of justify your comments.
1a
)] 1) For a continuous transtmitting source having an ideal recetver with no information loss
in it and the information rates at the input and output to beidentical, show that
[S] [ 7 ]BTIW
V) | Borw
where 2 i
e
and  Moise power N =1 By
{‘%L_ G thenr '—"{‘N‘)D
‘ Chanel bandwidth =B . o ;b{ﬂssa_gehandwkim= W
ig. .
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fu)  Anideal system has BoW=4 and (/M) = 40 dB. What 15 the new value of (/MDD
if Bt tnpled while other parameters are fized?

1a
(c) A source s transmitting 513 messages with probabilities 030, 0.25,0.15,0,12.0,10 and 0.8
respectively.
{1 Find the inary Huffinan code..
{11} Determine its average word length, efficiency and redundancy.
1a

{d A signal band lirmated within 3.6 kHz 15 to be transmitted via binary PCM on a channel whose
mazimum pulse rate 15 40,000 pulses. sec. Design the PCM system and draw ablock diagram
showing all parameters.

10

a. (&) The open loop transfer junction of a unity feedback control system 15 given hy
GI=KIS(1+0.12)(1+8)

{1 Determne the value of K so that the resonance peals My ofthe system 1z equal to 1.4,
{11} Determine the value of K so that the Gan margin of the system 15 20 dB.
f11)  Deterrune the walue of K so that the phase margin ofthe system 15 60 degrees.

1a
{h} A unity feedback system 15 charactenzed by the transfer function
515 - s(s+ ji[m )
Design a suitable compensator to meet the following specifications:
1a
{1) Settling time for £2% tolerance, band = 4 sec
{11) Steady state error for ramp input < 10%%
{c) Explain processing of wideo output of cameratube in TV receivers (Black and Whate).
1a
{d) Explain PAL system colour television. Draw and explain block diagrams of PAL encoder and
decoder.
1a
10, Write short notes on any four of the following
40

{a) Frequency shift keving systern,
(b} Drelta modulation.

{c) Colour Television
{d) MTI Radar.
(e Digital Microwave Communication. Systems,

(f) Fad Navigational Aids,
(g Digital Control System with atleast one application.
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