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Candidates should attempt Ougstion I whick is compuisory and any four of the remairning questions.
The mumber af marks carried by eack question is indicated af the end af the question |
Answer must be written in English

1 {a) Calculate the following:

1) The conductivity of a sample of germaniutm in which electron-hole pair density is 10"
m™. Assume electron and hole mohilities to be respectively 3600 cm*fvolt sec and
1800 cm®/volt sec, and electronic or hole charge to be 1.6x10™ Coulomb.

{11y  The mutual inductance of two coils, wz, 100 pH and 240 wH, which are connected in
series to yvield atotal inductance of 146 wWH.

f111)  The attenuation in dB of a symmetrical T attenuator using two resistor, each of 409
ohins in the series anm and a resistor of 101 ohtms 1n the shunt ann, and employing
sources and load resistances equal to the charactenistic resistance of the attenvation.

{iwv)  The charactenstic impedance of a quarter-wave transmission line used to match a
two-wire transmission line of @600 olms charactenstic impedance with a load
resistance of 300 chms.

{w)  The strength of the radiated field produced at a distance of 1 ki by a vertical wire of
1 m length (in free space) in a direction at right angles to the axiz of the wire, when it
carries a current of 54 at & frequency of 1 MHz.

20
i) Explain the following, wath neat sketches wherever necessary:
(1) Input and output V-1 characteristics of a junction transistor.
fu)  Transients in aseries RL circuit driven by a stepped input voltage.
1)  Impedance versus frequency charactenstic of a parallel4tumed LC crowt.
f1v)  Effect of array length on the directional charactenstics of an end-fire array.
) Characteristics of stain-guage.
20
(c) Draw neat diagrams to illustrate the following and explain their important featres:
1) A non-inductive wire wound resistor.
(1)  An epitaial planar transistor,
1) A4 ground station antenna for satellite commumnications.
fiwv)  Long distance propagation of radio waves at 3W frequencies.
{w) A mowing-coil ammeter.
20

2. {a) Define the following terms relating to abipolar transistor;
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() BV, G)  fr,
(111)  Foax {iv)  Risetime,
) Storage time.
1a
(k) A silicon n-p-n transistor wAath, hge=100 Ippg = 0.1 i Calculate the IC for this trans stor

under following base circuit conditions:
{1) Ig=0 ) Ig=20 pd
)  Vee=0, {iv)  Vep=0.
1n

{c) Draw the Ebers Moll model for a hipolar transistor. And using this, show that the collector-
emitter woltage drop of a saturated transistoris higher in the normal mode of operation than in
the inverted mode of operation of the transistor. What 12 the practical use ofthis reslt?

10

3. (a) A gnglelayer air-cored coil of 100 pH 15 redized by winding 60 turns on a former of 3 cm
diameter and 3 cm length. Determine the number of turns necessary to realize the same
inductance in mirdature form by only reducing the coil former diameter and length to 1 cm

each.
1a
(k) Bring out the important differences hetween the following dewvices
1a
{1 Carbon filmn resistor and tnetal filin resistor.
{11} Low frequency inductor and vety high frequency inductor,
{1} Micacapacitor and electrolytic capacitor.
fiv) PN junction diode and Schottky barner diode,
() 1) Describe a method of measuring the value and guality factor of an unknown

inductancein the range 1 WH-1 mH with high accuracy.

{11) An unknown inductance resonates at a frequency of 1 MHz with, an externa
capacitance of 210 pF and has a Q of 100, If the frequency of the source 15 double, it
1z found that the tuming capacitor required for resonance 15 45 pF. Determine the
walues of the unknown inductance and the other components associated with it 1n the
equivalent cirouit.

14
4. {a) State Thevenin’s theorem and explain how it 13 useful in networlk analysis.
1a

(k) In the circuit of Fig 1 solve for the steady-state woltage across the 1F capacitor using
Thevenin™s theorem.

81w fa ap

10
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{c) 1) & woltage supply of 10V DC 15 applied to a senes circuit of 50 WF capacitor and a
resistor. If the woltage across the capacitor is ohserved to he 5V at =2 szec, determine
the walue of the series resistance in the circuit.

(1) A rectangular pulse of 10V amplitude and 10 sec duration 15 applied to a series RL
circut using FE=2 ohims and L=5 WH. Flot the current waveform 111 the circwt.

15
5. {a) What 15 a true EMS woltmeter? With the help of a neat arcuitthlock diagram, describe a
tnethod of realizing this instament. Give typical uses of thiz instrment.
1a
(k) Draw the expenmental set up for measunng the sensitivity of a MW radio receiver and
explan how this measurement 13 carried out.
1a

() (1) With the help of a neat block schematic explan the method of measunng harmonic
distortion 15 an unknown waveform.

f11) A sgna has a findamental wath an EMS walue of 5 V. The signal also has a second,
third and fourth harmonic wath EMS walues of 1 3, 0.5 W and 0.3 V respectively.
Determine the harmonic distortion in the signal.

15
. (a) Explain what vou understand by the foll owing terms used in antenna literature
1a
(1) Fadiation resistance
{11} Fadiated power.
fi1)  isotropic radiator,
f1v)  isotropic radiator
) Folar diagram.

(k) Sketch the current distibutions and directional charactenstics of grounded vertical antennas
of height AF8 A4, A2 and A Which of these antennas is preferred in MW broadcasting?
Discuss this.

10

{c) 1) The antenna of a TV transmitter 15 located &t aheight of 150 m. Calculate and plot, as
a funchon of distance to the transmitter, the height that the receiving antenna must
have for heing ahove the radio honzon Assume standard atmosphere,

{11} Exzplan why the ratio of lower frequency limit to mazimum usshle frequency for
estahlishing radio communication in the W hand 15 generally smaller at night than in
the day time.

15

7. {a) Exzplain the basic prinople underlyng electronic weighing Compare the performance of this
systemn wath conwentional mechanical scales and discuss the relative advantages and
limitations.

10

(k) Sketch a displacement transducer capahle of electrical output and, explain itz operating
characteristics. What factors decide the linearity of the transfer characteristic? Discuss this.

10
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{c) Describe expenmental techniques to determine the following in the laboratory:
10
1) The trans-conductance of a JFET.
fi1)  Theloss factor of a capacitor.
(1)  Atmospheric radio noise interference to Radio Cormuni cati on.
fiv)  Characteristic imnpedance of an open-wire transmission line.

() Output power of a ratio transmitter.
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SECTION A

Draw the circwt of a Darlington par using the common emitter confi guration. Calculate the
current gain and the input impedance of the circuit, 1f both the transi stors have ouy=o=0 98,
hey=1k0and EL=100C)

10

Distinguish between Class & B and C power amplifiers. Draw the cirouit of a Class B push-
pull tuned amplifiers using valves'transistors Calculate the, mammum efficency of the
amplifier. What are the advantages of Class B over Class & amplifiers?

15

Draw the circuit of a senes regulated Power Supply to @ive aload current of approximately 1
amp. at a nomina output voltage of 25 V. Indicate the unregulated tnput voltage required and
cal culate approzimately the change in the output woltage due to a change to £5 'V at the input.

15

Draw a Schmitt trigger circuit using transistors and explain 1ts operation. How will you
control the hysteresis between the turn-on and turn-off 1n the circwmt? Sketch the output of the
Circut when the input 15 a sine wave having peak-to-peak amplitudes of (1) 2 WV and (1) 50
mWV.

15

Sketch the Cutputs- of an RC differentiating circuit when the inputis (1) a square wave, (1) a
ramp and (1) a trapezoidal waveform Show the relafion between the RC time constant and
the pulse widths of the output wave forms.

Draw a crystal oscillabor cirout using a transistor. What are the advantages of such
oscillators? What 1. the frequency of oscillation of the circuit with reference to the critical
frequencies ofthe crystal 7

10

A multi-whrator @iving a pulse output 15 coupled to a dinde-clamping circuit, such that the
output pulses are al'ways positive. The waveform has atitne pertod of 100 ps and duty ratio of
1/100. Draw the cdamping circwt and calculate the location of the zero level of the output
waveform. Given that peak to-peak input= 10 ¥V, source resistance = 0, B =100 k0, C=05
WF and forward resistance of the diode = 10002,

10

Draw atypical scale of 16 Binary counter. Show how wou will convert this to a scale-of-10-
Ccounter.
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{c) Write the Truth table of a Full Adder. Draw the logic circuit of a 3-anput Full Adder using

two half adders.
4. {a) Using OP. AMP's, generate the transfer functions
1) G{a)=(1+s/2), (i) Gi5= 10%s.

Azsume that the feedbaclk res stance of the OP-AMP 1z 1 MO
10

(b} Draw an encoding Diode-matnz (BCD encoder) to convert a Decimal number into a Binary
code.

14
{c) Develop an analog computer setup for solwing (he differential equation

d’y  dy
A—qt B4+ Tyv= {1t

Show how vou will introduce the initial. condition in the sirnulation. What 15 the need of
amplitude and time scaling in an analog computer setup. Give an example of such scaling of

the problem.
10
5. {a) Exzplain the operaton of Tachometers as velocity errors detectors. Ohtan, using a bhlock
diagram, the transfer function of a Servo-integrator conssting of an amplifier, a motor and a
tachometer.
1a

i) An instrument setvo has the forward transfer function:
K
s[sr1+ 1)[5r2 + 1)

Using Nyquist criterion, deterrmne 1f the system with unity feedback 15 stable or not for all
vauesof K

G(s)= LTy 20

15

{c)  If the ashowve system iz unstable for some walues of K, then explan the use of phase lead
networks to cotnpensate the system.

15

SECTION B

fi. {a) Exzplain the technique of generating PCM signals. Draw schematically a PCM code. What 13
Cuantizing noise? Explain its signi ficance.

15

(k) A PCM-TDM multiplexed system iz designed for 24 telephone channels, each hawing a
bandwidth of 300-400 Hz, and 64 quantizing levels. The MU output 13 transtutted through
of VHF radio relay using PSK modulation. Draw the block diagram of the transmitter and
indicate the band wadth required at each stage.

15

{c) Compare the above system with an S3B-FDM-FM multiplexed system in tenms of the
handwidth required and the overall SNE improvement (showe threshold) in the indindual
channels. Assume D =4 for the FM modulation of the BF carrier.

10
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7. {a) Explain, with diagrams, the operation of a CW Doppler radar using an IF in the receiver.
Compare its ments and demerits with those of a Pulsed radar.

10

(k) A Doppler radar set. operating at 15 GHe 18 used for traffic speed measurements. What wall
hethe readings at the output frequency counter corresponding to the speeds of 10, 50 and 180
Linfhr? Cn what factors does the accuracy of the readings depend? What will be the accuracy
if the frequency stability of the IF iz 107%7

15

() Describe the worlang of a Cathode-ray Direction Finder, What are the different canses that
give rise to errors in the DF readings? How are they eliminated ?

15
8. (a) Define hutual Information 1(x; ) and show that:
1z v)=Hiz)-H(zfy), HAEntropy

In a Binatry commurn cation channel, p(z=0=04 and p(z~=1)=068. For the given noise mamx
ofthe channel, calculate the average information 1{x; v) conveyed per symbol.

" p(/%)

% 0 1
1] 849 01
1 0 1

(k) Draw the hlock diagram of a typical triples detection type communication receiver Show the
typical curves for sensiiwity selectivity and fidelity of the recetver. Explain the operation of
the delayed AV az used in the ahove receiver.

15
{c) Explain, wath reference to an FM transmitter how AFC is used to lock the mean camer
frequency to that of a crystd.
a. {a) Exzplain briefly the operation of the Reflect Klystron as a microwave signal source. Show the
variation ofits output power and frequency wath the repell er woltage.
(k) Show a microwave hench setup suitable for Antenna measurements. Describe hrefly how

Antenna gain Antenna pattern and polarisation direction can be measured, in a laboratory.
What are the special precautions necessary to minitize errors in the above measurements?

10

{c) A MW LOS link operates at a frequency of 2 6Hz with a repeater spacing of 50 km and
requires —20 dhm of carmmer power at the recerver input to avoid detenoration due to fading
and noise. Calculate the transmitter carmer power required with the following parameters:
Antenna gain = 34 dh; coupling and waveguide loss in Tz = 10 dh.

Due to operational reasons, the link iz to be redesigned for operational at & GHz. Maintaining
the same parsbolic antenna and other losses, calculate the new transmitter power required to
mantain the same recaved signal level.

15
10, Write short notes (indicating current practices) on any four ofthe following:

10x4
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{a) Crossbar Exchanges.

{h} 60 channel MU for carrier tel ephony.
() TWT amplifier.

(d) Ferrite-core metmory.

(el Diversity reception.

(f) Colour TV,
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