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Cundidaies shoulkd atenpt quiesion No. I whickh is compiilsary
cricd cary FOUR of the ramcining questions.
Assurme suitable dede, if necessary, but indicegad them clecriy

1 {a) If each of the resistances in the network shown in Fig 1 (a) 15 B, what 15 the resistance
between the terminals & and BY

()

n

Fg. 14

{h} The wvalues of capacitance of a parallel-plate capacitor with wvacuum and with dielectnc
tnedium in between the plates are 3.0 wf and 4.5 pf respectively. Calculate the velocity of
electromagnetic wave in the diel ectric medium.

(8)

{c) An automotive radar operates at a frequency of 8 GHz Determine the Doppler shift dueto an
automobile directly approaching the radar at aspeed of 160 Km per hours.

(8

(d) Ina CRT, 3 x 10" electrons are accelerated through a potential difference of 10,000 V over a
distanice of 40 mm perminute. Calculate the average power supplied to the heam of electrons.

(8)

() Azsuming the internal resistance of the voltage source tto

(f) Calcium has a face-centered cubic structure with an 1omic radius of 1.06 A Calculate the
inter-planar separation for (1113 plane.

(&)
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=y For ahaf-wave rectifier circuit, ind the required ac. voltage for gethng a d.c value of 150 V.
The source and load resistances are 25 KO and 75 KO respectively.

()
(k) 4 semiconductor thermistor having a resistance of 4567 2 at 300” K obeys the relation:

FEr = Ra exp (BfT), where Ea and B are constants Ep is the resistance at any Kelwin
temperature T. The resistance measured a 303° K was 4134 ). Calculate the value of

resistance at 318° K
(&)

2. (&) Two circular conducting plates of radiug 25 cm are separated in air by 2mm, and a potential
of 100 WV 1z applied hetween them. Find the capacitance, the stored change, the stored energy
atd the force existing between the plates.

(17)
i) A charge O 1z uniformly distributed between the spheres of radivs rp and 5 (5 = 1)
respectively. The spheres may be assumed to be constructed of a plastic material wath a

relative permittivity of 1.0, Calculate (1) the wolume charge density in the region hetween the
spheres and (11) the electric field produced by this charge distribution for values of 't

(17)
3. (4] A& transistor used 1n the amplifier circuit show in Figo 302 has the following h-parameters:
hy = 800 €2, hoe =50 % 107° 7 and by, = 55.

Calculate the woltage and power gains of circuit. Find also percentage error in the walues
obtained ifh,., 15 neglected.

(17)

(b} A dipole antenna with a length of 10 cm and carrying a current of 1 & at a frequency of
10%2 7 Hz, radiates into free space. Find the electric field intensity at a distance of 10 km
from the antenna, where conduction field 13 negligible.

17
4. (4] In the circuit shown in Fig 4(a) there are two switches 5, and 8., 5 opens at time =0 and 2,
closes at time =1 sec. Detertine v, (&) and 1 (t).
(17)
aa
b
mv
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{h} In a certain senes type oh meter, the indicating meter has a 50 O resistance and needs 1 ma
for full scale deflection. The ohm meter uses a 3 'V hattery, a resistor in shunt with the meter
and another resistor In series with the hattery. The half scale deflection should Indicate

200002
(1) Calculate the values ofthe series and shunt resistors,

1)  the mammum wvalue of the shunt resistor to compensate for a 10% drop in battery
woltage. Also cal culate the corresponding scale error at half scale marls

(17)
5. (&) A& transmizsion line is represented by a symmetrical T-network. Calculate the resistance and

Inductance {or capacitance) for the series and shunt arms of the m-networls, if the line 13 10
km long, having characteristic impedance Z_,=230230°00 and propagation constant,

y=0.08240%per loop km. The anoular frequency is 5000 rad sec™
(17)

estign a rectangular wave swde which at z will operate in TEqp mode wi A
(b} Desig gul guide which at 10 GH I op TE d th 25%

safety factor (f = 1.25 £) when the interior of guide 15 filled with air It 15 required that the
tnode with the nexthigher cut-off will operate at 25% helow its cut-off frequency.

(17)
. {a) Synthesize the following itnpedance function in Foster-1 and Caver-1 forms:
(52+4)(5%+ 25)
Z(8)= -
5(5%+9)
(17)

{h} 4 point charge q 15 situated at a distance d from a grounded conducing plane of infimte
extent. Chtan the total charge induced on the plane by direct integration of the surface charge
density.

(17)
7. {a) A Bchenng bridge as shown 1n Fig 7{a) balances under the following conditions: By =10 KO

Fp=1Ka C;=100puufand C: =500 puf The driving frequency 1z 1 KEHz Find the walues
of Ry, Cy and dissipation factor D Also convertthese values to parallels equvalent walues.

(17)
_ 1.
D i |-

J T

7 ()

(k) By drawing neat diagrams, explan the working of hipolar and field-effect transistors and
state their rel afive merits.

(17
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Som e useful contents:
Electronic charge, e= 1.6 x 1
Electronic mass, m= 9.1 x 107 kg
Permeahility of free space, pg =47 x 107 Hm™
Permithivity of free space 5;= 8.85 x 1075 Fm™
Velocity of light in vacuum, c=3 x 107 ms™

Boltzmann constant, k= 138 x 1075 JK™
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EE Rieny b 1003

1 (a)

()

(c)

()

(e)

()

(2)

ELERTRONIGE

i TEL G REERE N R AT IO EMGENERRING

Fimme Alfowed: Thraz Hours Mepcimmmerm Morks: 200

Calculate the emitter current in the voltage divider hias cdrouit shown. What 12 the walue of
Vegand Ve? Make reasonable assumptions.

(6)

+ MV

10K

The first and the second stage of a two stage RC coupled amplifier have the lower cut off
frequencies to be 100 Hz and 200 Hz respectively. Thewr upper cut off frequencies are 140
KHz and 100 KHz respectively. Find the owverall 3 dB handwidth of the amplifier.

(6}

A decimal number, N, was encoded using sewen-hit ewven panty Hamming code. After
transmission, it was received as 1101101, Is there any error introduced dining transmission?
What the walue of N7

(6)
A stx-hit AT converter has a mammum preciaion supply voltage of 20 V. What woltage
change does each LEE represent? What voltage does 100110 represent?

()

Slketch the desirable range of the location of the poles of the transfer function of a system 1f
the system’s damping ratio 15 to lie between 0.3 and 07 and its natural frequency 15 to lie
hetween 2 and 4 radisec,

(6)
Draw a signal flow graph for the following equations:
Ep=taEit taaxs
Hp=tozdat taz iy
Ry = taampt taa Hat taa 3y
Hs=tosmat tysxy

In a receiver the antenna 1z coupled directly at the input to the mizer. The loaded Q of the
coupling circuitis 2500 IF the IF 15 455 KHz, determine the image frequency and its rejection
ratio at 1 MHz. How does it deteriorate at 20 MHz?

(6)
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{h) 4 recetver connected to an antenna whose resistance 13 50 £ has an equivalent noise
resistance of 3002 . Calculate the receiver’s noise figure in dechels and 1t equivalent noise

temyp erature
(6)
{1) An ar filled rectangular waveguide of inside dimensions 7 = 3.5 o operates in the donunant
TEqp mode.
1) Find the cut off frequency.
{11) Determine the phase velocity ofthe wawve in the quide at a frequency of 3.5 GHz
111)  Determine the ouided wavelength at the same frequency.
(6)

i) A 200 + 975 02 load 13 to be matched to a 300 02 line to give SWE = 1. Calculate the
reactance of the stub and the characteristic impedance of the quarter wave transformer, both
connected directly to the load.

(6}
SECTIOM A
{dttempt ey TWO quuestions)
2. (a) Slketch the response of a high pass RC circuit when square wave of frequency £1z applied at
itz input. Denve an expression for the %% age tilt.

(15)
(b} Draw the circut diagram of a Schrutt Trgger using transistors and explain its working with

reference to the transfer characteristics for various values of loop gain,
(10}

(c) Find the output voltage in terms of Wy, Vi, By and Ba far the differential input amplifier
consisting of a base amplifier of infinite gain as show in the figure below,

(10}
L .
- v, -
“i .
;.’ arere—4 ,..2-—..-..-.11_......"_-.._“
L
ﬁ [
CT—— ’ A
R Ry
3. {a).  Show that 1f two 1dentical FETs are connected in parallel, then g, 15 double and 1y 15 half of
that of individual FET. [ftwo FETz are not identical show that
11 1
— — —
g Ta faz
and  p-= Hifgs + Mol
fa1 132
(8)

at are the advantages of push pull arrangement in amplifiers? Draw the cironit of a class-
Wh he ad fpush pull lifiers? Draw th faclass-B
push pull amplifier and derive an expression for its masmum possible creouit efficiency.
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(12)
{c) Speafy the truth table for a half subtractor circuit and realize the circuit using AND-OR
gates. How two half subtractors can be combined to obtain a full subtractor? Using half

subtractor and full subtractors draw and explain the block schematic of a 4-hit parallel hinaty
subtractor.

(15)

4. {a) Design apulse mode circut with inputs 21, %, = and output a The output must change from
O to 1 1f and only if the input sequence = - % - %5 ocours while Z = 00 The output must
change from 1 to 0 only after an x; input occurs

(20
(k) Design a synchronous counter using JE flip flops which counts in the sequence 0, 1, 2, 3, 4,
0...
(15)
5. (4] A gystern has unit step response. as shown helow.
{1 What 15itsimpulse response 7
(i)  Whatisthe response of the system to the Input function show in the figure?
(15
r[tj
_ Lk
R S
Ty ——

)] Consider a feedback control system with the open loop transfer function
£
Gls)=—2
[ j s[s +1)
Design a series compensator to provide the following specification:
1) The phase margin of the system must he greater than 45°

fi]  When the input to the system 13 a ramyp, the steady state error of the output in position
should belessthen 0.1 degreefdegs set of the final output velocity.

(207
SECTICHN B
{dttermpt cry TWO quiestions)
&, {a) Draw the circuit of a balanced modulator and prove that this cirowt produces an output

conssting of side hands only, with the carmer removed. Also sketch the output wave shape.
What application can this circuithave other than S3B generation.

(15)

(k) Draw the cirouit of a reactance modulator using an FET and derive an expression for the
equivalent capacitance in terms ofthe frequency of operation a rafio of 3, to B

(12)
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{c) The mutual conductance of an Ff varies inearly with gate voltage between the limits of 0O
and 9 mho. The FET Iz used a capacitive reactance modulator, with X = § R, and 1z
placed across an oscillator circuit which iz tuned to 50 MHz by a 50 pF fixed capacitor. What
will he the total frequency wariation when the trans-conductance of the PET varied from zero
to mam i by the modulating voltage?

(8)
7. {a) Describe briefly Shanon Fano Algonthm for efficent encoding of messages. Using thus
algorithm, obtan the code for a source emithng e1ght message with probahlity 15 2, 1/8, 173,
U6, 116, 1016, 1032, and 132 Calculate the awverage information per message and the
efficiency of the code.
(15)

(b} Cive a bref account of hinary digital modulation systemn used for radio transmission of
digital signals.

()
(c) Descrihe in detail an antenna used for TV transmission How are audio as well as wideo
sighals transmitted over the same antenna?
(12)
g, (a) What 15 a Magic Tee? What are its charactenistics? How doesits 5 mattix look like? What are
itz applications?
(10}
{h} Draw the schematic diagram of a reflex Elystron and explain the phenomenon of welocity
modulation
(10)

() Discuss briefly the physical structure of a READ diode. Sketch the field distribution and the
variation of currents when an a.c voltage 15 applied. Derive an expression for the resonant

frequency.
(15)
a. Write brief notes on the following:
(4] Hartley Oscillator
_ (7
i) Frogrammahle Logic Arrays
(7
() FEoot Contours
(7)
(d) Packet Switched Digital Network
(7)
(e Cavity Magnetron
(7
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