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1 (&) Calculate the following:

1) The apparent capacitance of a mica capacitor of walue 0.002WF whose equivalent
senies inductance ofleads 15 0.1 pH, at an operating frequency of

10 f2m Mz

fi1)  The Common-Emitter Current gain of a pnp trans stor whose Common-Basze Current
gain 15 0,99,

{11)  The values of imtid Current in a sertes EL circuit wiath R=100 2, L=10 H with a
hattery supply of 10 v, and final current at 0.1 sec after the battery circuit1s broken.

f1v)  The line length measured in wavelengths and the value of phase constant () of a BF
transmission line with ar dielectric oflength 25 m at a frequency of 10 MHz

{w)  The field strength at a distance of 10 km from a 100 KW MW broadcast transmitter
emploving a short vertical antenna assuming that the field strength value 12 300 mw'm
at a distance of 1 km from the transmitter for a radiated power of 1 low.

{wi)  The strength of the radiated field produced a a distance of | lan by a vertical wire |
m long in free space while carrying a current of 54 at frequency of 1 MHz

30
(b} Draw neat diagrams to 1llustrate the following and briefly explan their inportant features:

{1) Transfer characteristic of a junchion transistor and the calculation of its trans-
conductance,

{11} Impedance versus frequency characteristic of a piezo electric crystal and the
evaluation of its O,

(1)  Generatton of a linear ramp woltage using an RO circuit and its use in fiming
applications;

fiv)  Space wave propagation of EM waves over long distances, even beyond the horizon;
{w) Durectional characteristics of abroadside array and its uses,
fwi)  Measurement of frequency of an unknown signal wath high accuracy.

30

2. {a) Draw the high frequency equivalent circuit of a junction transistor and explan the
significance of the different components used there in. Explan what you understand by the

terms £, £ fo and of the transistor.
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(b} Dustinguish between Zener breakdown and avalanche breakdown at a semi-conductor pn
junction. What tests will you carry outin the laboratory to determine the type of breakdown
mechanism of a given semiconductor dinde? Explain this.

10

() An npn transistor hawving Ly=0.98, lppo=2pd. Igpe=l 64 1z connected as a Comtnon
Emitter Swatch with a V. = +12V and a Collector load of 4 K What are the magnitudes of
the CON state and OFF state currents 1n the switch? What 15 the mimmum base current
required by the transistor to enter saturaton? If the base signal 13 a rectangular pulse which
can take the switch from deep OFF to deep OM, sketch the output waveform, acrozs the
transistor and explain its characteristics.

15

3. {a) For an oscillatory decaying function = (£=Xe™" Sin (ot+8), show that the ratio of successive
arnplitudes is given by e where tisthe period corresponding to the ing to the frequency o,

1a

{h} Distinguish between Therenin’s theorem and Norton's theorem and explain their usefulness
and importance in network anal ysis,

10

() Two coils are connected in sertes across a 240V, 50 Hz mans supply both the coils have the
same voltage magmtudes across them. But, one coil has a resistance of 15 O and the other
cotl, 7 €2 The total power taken by the coils is 550 W, What 15 the inductive, reactance of

gach coil?
15
4. (a) BEring out the imnp ortant differences between the following devices
(1) Thertmistor and Varistor
{11} Fized resistor and Variahle resistor
1)  Junction FET and MOZ FET
fiv)  Thyristor and Thyratron.
10

{h} A turned circuit 15 required to have a parallel impedance of 4000 C and a Q of 12, If the
resonant frequency 15 300 KHg, evaluate all the components in the drouit.

10

{c) Two identical crcuits resonant at | MHz having =100 and inductances of 140 pH are
coupled together. Calculate the crtical co-efficient of coupling Also, calculate and plot the
secondary current at the resonant frequency for 1V applied to the primary, as the mutual
inductance iz varied from zero to twice the critical walue.

15
5. (4] What 12 a logarithmmic wolt meter? With the help of a neat circuitthlock diagram, describe a
tnethod of realizing this instrument. Give typical uses of thi s instrument.
1a
(b} Describe a method of spectral analysis of an unknown waveform. Draw aneat circut/block
diagram.
10
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{c) {1) Exzplain the pnnciple of short-wave broadcasting and indicate the technigue to be used
for avoiding facting of the received sgnal .

{11} Exzplan what you understand by the foll owing relating to short wave commum cation:

{4 skip distance, {B)cntical frequency, and  (C) maximum usable frequency.

15

fi. (4] What are the characteristics to he satisfied by a transmitting antenna for MW hroadcasting?
Discuss different methods to improve the efficiency of radiation from such antennas.

1a

(b} A parsbolic antenna having a crcular mouth 15 to have apower gan of 1,000 & A = 10 cm
Estimate the diameter of the mouth and the hal f-power beam wadth of the antenna.

1a
1) Distinguish hetween:
(&) Galachicnoize and Atmosphenc noise
(B Ground wave propagation and Ionospheric propagation.
() E-layerand Spoladic E-layer.
15
7. (a) Sketch a mowing coil current meter and indicate its principle of operation. What factors
decide the linearity and accuracy of this meter?
10
{h} Compare the relative performance of wire strain guage, fol strain gange and semi-conductor
stratn guage, and indicate typical uzes ofeach of these.
1a
(c) Give the hasic principles of the following measuring instruments and indicate their uses
fa)  Schenng bridge
(B)  Energy meter
{c) Frequency meter.
15

ettt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/

3 EF ST eny 106D

(h)

(c)

(h)

(c)

ELERTRONIGE

i TEL BGLHE NN AT I BN NERRING

WRPER - 1

Time allowed: 3 hours Mazxdmum mariz ; 200

Candidates should attempt five questions choosing rat
mare them three from either section
The pumber of marks carried by each guestion is indicated
cat Hae end of the guestion

Apswers mist be written in Anglish

SECTION A

Draw the hybnd-n equivalent circuit for a CE-transistor amplifier at high frequencies
Calculate the woltage gan-bandwidth product of the amplifier in terms of the ocrouit
constants.

15

Explain the method of shunt compenzation for extending the bandwidth of a trans stonzed
video amplifier. A wideo CE amplifier stage has a total shunt capactance C of 25 pF. The
stage is to be compensated at a frequency of 1 MHz by using an EL-combination as the load.
The ) of theload at | MHz = 0.5, Calculate the values of EL and L.

15

What are the advantages of using negative feedback 1n a multistage amplifier? Draw a three-
stage RC-coupled amplifier using parallel woltage feedback. If the output Impedance of the
amplifier without feedhack iz Ro, what will be its value with feedhack?

10

2. Draw the circuit of a Monostahle multiwibrator using switching transistors. Show the waveforms at
the collectors and bases Express the output pulse width T in terms of EC constants. Calculate
approzimately the ciront constants of the MV for T = 10 W sec; @ven that he = 25, B, = 10 V.
collector loads Re = 1 Kl each.

15

A pulse generator, for laboratory, use, 12 to he designed wath the specifications Repetition
frequency: 10 Hz. to 10° Hz; pulse width: 0.1 ps to 1 m sec; output: £10V, output impedance:
5002, and with the facility for external synchromzation. Draw the block diagram of the
generator and show the waveforms at different stages.

15

Draw the circut of a DC to AC Inwverter, using SCR’s. Explan its operation showing
different wavefortns Name somme applications for such inverters.

1a
Simplify the Boolean funchions
(1) fs1, %0, %2, 2) =200, 1, 3,4, 5,6, 7 9,12 13, 14)
{11} ABC+ HD+E[E‘+E’)+E+E

(i) FABC)=[A@®E ®AB] [A® C & AC]
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15

{h} Draw the crcuit of a switched-tal nng counter, using a 4-bit shift register. Sketch the woltage
waveforms at the output of anyone of the flip-flops. Using the state tahle of the circut,
synthesize a repeated waveform given by (110000007

15

() Draw the logic diagram of a Senial Binary multiplier and explain the different operations
required in multiplying the binary numbers 1001 and 1011,

1a
4. {a) What are the sources of errors 1in a DC amplifier as used in Analog computer set-ups? Explain
with the help of ablock diagram the operation of a Chopperstabilized DC amplifier.
15
(k) Show an Analog computer set-up to solve the Lagrange’s equation
my + kay+mg=10
with the imitial conditions: w0 =95
(03 = 50
15

() What are the different types of multipliers used in Analog computers? Describe, with a
diagram, the worlang of a Servo-multiplier.

1a
5. {a) Show the asymptotic Bode plot for the open- loop transfer function:

G[s)= sl[s+1§:|[s+ 2)

What atre the gan and phase marging in the system? Is the system using unity feedback
always stahle.

15

(b} Describe briefly a Relay servo-mechanism. What are the special properties of the servo and
what 15 alimit cycle?

10

(c) What are the different methods of controlling the speed of a DC motor? Describe one method
using SCR s and AC power supply.

15

SECTION B

fi. {a) Show the Trunking diagram of a 5-digit Automatic exchange using Strowger switches
Explain “Full Awatlahility” and “Grade of Service’, asused in the design of the exchange.

10

)] Cive a block diagram and the frequency assigrmment plan for the 12-channel FDM carier
system suitable for use in a cable circuit. Indicate how the carmer frequencies are generated.
What 15 the Pilot-controlled AGC asused in the system?

15
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{c) An B5E communication link has a transmutter power of 20 watts, channel bandwidth of 4
KHz and the recetver output SHME of 20 db. If the link 12 replaced by an FM transmitter and
recetver, and 1f D=4, calculate the transmitter power and the channel handwidth required for
an output SMI of 40 dh.

15
7. (a) Explain the operation of atypical TV camera using a Vidicon tube.
1a

(b} Cive the block schematic of a 10-channel Time-diwision multiplex system using PPML
Describe the modulator and demodulator for the PPM system.

15

{c) Draw the circuit for an Adaptive Delta-modulation coder and decoder. Also draw
approxzimately the Syg and dynamic range characteristics of the ADM codec, for a hit Tate of
50 khiz If the output peak Syg required for the codec 15 30 dh, calculate the hit rate regquired
for the audio bandwidth of 4 KHez.

15
8. {a) Explain, wath diagrams, the workang of
{1) Fernteisolator
f11) Fernite circul ators.
1a
{h} Explain howlong-distance communication i3 possihle by using Geostationary Satellites. Give
some itmportant specificati ons regarding:
{1 the standard earth station and
(i) the satellite transponder.
15

{c) Explain briefly, how aloop antennamay beused as a Direction finderin the HF. band.

A square-loop antenna has 200 turns and each anm of length 1 metre. This 15 connected to a
recerver tuned to 10 MHz. Calculate the field strength in . Vim required, so that the input to

the recetver 12 10 m'V, while the loop 15 onented at 0% from the direction of the transmitter.
) of the loop = 100.

15

a, (a) Dyaw the block diagram of a Microwave receiver as used in a LOS MW system in 2 GHz
band. What 15 the minimum carrier-to-noise raio required in the recetver for an acceptable
signal-to noise ratio at the output? Explan why?

10

{h} Exzplain the operation of a Parametric amplifier using a Varactor diode. What are Manley-
Fowe relations? Draw an up converter using a Varactor diode.

15

() Define Moise Figure and Sensitivity of a Microwave recetver. If the receiver has a NF=14 db
and the [FBEW = 2 MHez, then calculate the senativity of the receiver. If the receiver uses a
preamplifier with a gain of 13 db and a MF=3 db then what 15 the overall Noise Figure Fr of
the preampli fier-recel ver combination.

14
10, Write short notes {explaining the operation and applications as welt) on any four of the foll owang:

ettt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/

{a) Blocking oscill ator,

{h} Ferrite core memory.

{c) Gunn oscllator.

(d) WTI radar.

(el Fading and Diversity reception.

(f) Shannon’s channel capacity theorem.

10=4
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