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Time Allowed: 3 hours Maximum Maris - 200

Electronics charge=—1.6 x 107 Coulomb.

Free space permeability =4 1 % 107 Henryim.
Free space permittivity = (1/36 ) x 107 Farad/m.
Velocity of light in free space = 3 x 10° m/sec,
Boltzmann constant= 1.38 x 107 Joul eI
Planck’s constant = 6,626 % 107" Joule.sec.
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ELERVROMIGS NG TELEGOUM GATION ENGINEERING
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Candicates should attempt any FIVE questions.
Assume suitable date if found mecessary, and indicate them cleariy.

Varluers of the ilowing constants may be used wherever necessary:

Draw sketches tllustrating a (10073 plane, a {110} plane, and a {111} planein a cubic umt cell.
How many equivalent {1 IIIIII]I planes are therein acubic crystal 7 & material hasa face-centred
cubic structure with an iomic radius of 1.06 & Caleulate the inter planar separation for (111)
planes.

15

Explain the phenomenon of superconductivity. Briefly explain its salient features, mechant sm
and applications.

The periphery of a copper disk 50 cm in radivs and 10 mm in thickness 15 mantaned at a
potential of 50 V. A thin rod 1 cmoin radiusis soldered to the disk at its centre {at nght angles
to the plane of the disk) and mantained at a potential of 42 V. If the resistivity of copper 15

17 % 107 Qm, calculate the current through the disk.
14

With the help of band diagrams, propetly labelled, dizcuss briefly an idealized meta to p- type
semiconductor contact, hoth for a rectifring and an ohmic contact Why do some setn-
conducting specimens form a rectifying contact regardless of the metal used?

1a
Explain Hall effect.

An n-type germanium sample 15 2 mm wide and 0.2 mm thick. & current of 10 ma 13 passed
through the sample (x-direction) and a field of 0.1 weber/m® is directed perpendicular to the
current fow(z-direction). The deweloped Hall voltageis —1.0 mW. Calculate the Hall constant
and the number of el ectronsim®.

15

By drawing swtable diagrams, explan the constructional detals and worlang of a silicon
controlled rectifier (SCR).

An ac voltage v=240 sin 314 t1s applied to an SCR. If the 5CR has a forward breakdown
voltage of 180 ¥, find the time duning which the SCR remainz off
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15

{c) What 15 an integrated circwt {IC) 7 Discuss the relative advantages and disadvantages of ICs
over discrete assembly. How wall vou make a monaolithic IC 7

10

3. (&) Using Laplace transforms, find the current, 1,0t) that enters the network, given helow, when

the switch 12 clozed at =0 with zero imtial current in the inductor Mumerncal values of the
circuit elements are as shown,

15
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(k) The switch 51z kept open until steady state 12 reached by the networls shown helow. Att=10,
315 closed

What 15 the voltage across inductor, vy at t=0 7 Also find i(t).
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(c) Three small spheres each cartying a charge o are placed on the circumference of a circle of
radius r to form an egquilateral tiangle. Find the electric field and the potential at the centre of
the circle
4. (a) Synthesize the following itmpedance function in Foster-1 and Canser-I formes:
15
(32 + 4)(32 + 25)
Z I:s) = >
5 (s + 9)

(k) In the crouit shown helow, with the capacitor initially uncharged, the switch 5 15 opened for
along titne and 15 then closed at t = t;. Caloulate the output woltage Wi at t = tg, at 25 tosec
and att =eco. Also sketch the corresponding transient

15
N — 1u¥ .
[T
Gamanl
mmv;_ 53 k0 TEknE Y,
T il
E ] . i w

ettt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/

{c) State and prove Thevenin’s theorem. Determine Thevenin’s equivalent circuit which may be
used to represent the network shown below at terminals CD.

1a
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5. {a) Two identical parallel plate capacitors are connected to a battery, as shown below, with a

switch 5 closed. The switch 15 now opened and the free space between the plates of the
capacitors 15 flled with a dielectric of diglectric coefficient, K = 2. Find the ratio of the total
electrostatic energy stored in both capacitors before and after the introduction of the
diel ectric.

15

(b} A lozsless transtssion line With air dielectric 15 12 m long. What 15 the line length 1n
wavelengths and whatis the value of phase constant, pat 15 MHz ?

15

(c) By maling use of necessary equations, estahlish that the energy stored in a plate
electromagnetic wave 15 equally diwided between the electric and magnetic fields.

10

. (a) What do you mean by ‘time-base’ in a cathode ray oscilloscope (CRO) ? Explan the
operation of a circuit swtable forthe generation oftime-base voltage.

The deflection sensitivity of a CRO 15 0.02 mm/V. If an unknown woltage 1z applied to the
horizontal plates, the spot shifts 4.0 mm horizontally. Find the value of the unknown woltage.

15

(k) Define a transducer. Give three examples of transducers inwvolving different principles of
action. & strain gavge has a gan factor of 4. If this strain gauge 15 attached to a metal bar that
stretches from 25 om to 252 cmy, calculate the percentage change in itz resistance. If the
unstrained value of resistance1s 120 0, what would be its value after strain 15 applied?

15

(c) You are given a 0 — 1 m A meter with an internal resistance of 5 0 How would you extend
itz rangeto 10 mA?

1a
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7. (@) A silicon sbrupt p-n junction at 300 K has acceptor density, M, = 10" em™ and donor

density, Mg = 10% cm™ | If the intrinsic concentration, My = 1.5 x 10" em™, calculate the
huilt-in woltage, Vi Derive the relations used.

15

)] Explain the distnguishing features of astable, monostable and bistable multiwibrator and give
the operational details of any one of them.

15

{c) A dipole antenna having a length of 10 cm and carrng a current of 2 4 at an angular
frequency of 10" radians per second, radiates into free space. Calculate the electric field
intensity at a distance of 20 km from the antenna where the conduction field 15 negligible.

10
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i

Time Allowed: 3 howrs Meaximum Marks - 200
Candidzter should attempt Qussfion No. T whichis compulsary and FOUR more questians taking
TWO eack from Section "A ’ arid Section ‘B’
Assume suitable data, ifraguirad

Some wuseful constards are givert below:

Electron charge ce=16x 107 Coulomb
Electron mass T M=91x10" kg
Flanck’s constant h=6625 x 107 I-¢
Velocity oflight =73 x 10% m/fs
Universal constant of gravitation G =6.668 x 107 m’ fkg-5"
Iass of earth M =5997x 107 kg
Fadius of earth R =46,378 km
Fermeahility of vaccum Cpo=41x 107 Him
Fermittivity of waccum gy = 107/36T Fim.
1 {a) Consider silicon npn transistors for the following circuit.
—0 412
2R
¥y Vot
| KQ
100 O

—

If vy 15 +1 V, what 15 the value of vue? If vy, 15 changed to +3 V, what 12 the value o0f vy 7
What 15 the output voltage compliance (mazimum voltage range that the output can swing
when the input 15 vared) of the circut ?

FHa+3

{h} What 15 the class-D operation of power amplifier ? Draw the crcuit diagram of trans stonzed
class-Dr amplifier and explain its working.

2+3+3
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{c) Determine the don’t care combinations in the following Boolean expression : BE+ BDE
which 12 a simplified version of expression

ABR+ BCDE+ BODE + ABDE + BODR
g

{d) Design alogic circuit that has inputs & B and C whose output * Y will be HIGH only when a
majonty of the inputs 15 HIGH.

a8
(el The following expenmental results were obtaned from an open-loop frequency test for an
autotnat ¢ control systetn:
m radfzec 4 5 fi 3 10
Gan 0.66 0.43 0.36 0.23 0.15
Phase angle -134 -143 -152 —167 —180
Flot the locus of the loop transfer function and measure the gain and phase margin.
2t3+3

(f) Explain how frequency modulation may he ohtained from a phase modulator
Diagrammatically compare the amplitude modulation, frequency modulation and phase
tnodulation in respect of change in amplitude, frequency and phase when the carner is
modulated with a step function.

=y {1) Distinguish between optical horzon and radio horizon,
4

{11} In aradio link the repeater spacing 15 40 km. Assuming identical antenna heights for
the repeater stations, compute the elevation of the antenna from the ground plane.

4

(k) Cuded wavelength of a rectangular waveguide (1 D 2 286 om » 1.016 cm) 13 4.42 cm. When
the waveguide i shott-circuited, find the distance between two consecutive voltage minimun
posiions of standing wave pattern so formed. Obtain the operating frequency of the
MICTOWAVE S0ULCE.

i

1) A reflex klvstron 12 to he amplitide modulated only. Describe, with neat diagrams and
justification, the method of such modul ati on.

i) What are the functions of the following pins of 8085 microprocessor?
{1) READY (11) ALE (1) HOLD {1v) TRAP.

SECTION A

2. (a) Consider the following circuit:
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The transistors have B = 100. Determmine input differential resistance Rys, overal wvoltage gain
vofvi and the worst case common mode rejection ratio if the two collector resistances are
accurate to within £1%.

SHLtS
(b} Draw the crcuit diagram of a Colpitt’s oscallator using transistor. Derive an expression for its
frequency of oscllations. Deduce the starting condition for this oscillator,
St5t+s
3. (&) Design alogic crouit for detecting equality of two 2-hit hinary numbers.
3

)] With a neat block diagram, explan the opetation of 2-bit successive approxitnation ADC
What 15 the mammum conversion time for thistypeof ADC 7

1a
{c) Design a4-bit binary TP/ DOWHN npple counter with a control for UR/DOW N counting.
14
4. {a) A& three term controller 13 described by the equation

1 fl cie[:j
aitl=200a(t)+—| 2]t + Ty ——=
)= 20 e oo, -0
where eft) = system error
B.0t) = controller output
Tr = reset time
Ta = denvative time
This 1z used to control aprocess with transfer function
40
Gls)=—
10z% + &30+ 800
unity feedback 15 used

{1) If integral action 15 not employed, find the denwvative time required to make the
closed-loop damping rabo unity.

f11) If this value of derivative time 13 maintained, determine the minttmum value of reset
time that can he used without instability arising.

g+ 7
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()

(a)

(h)

(c)

()

(h)

Consider the followang control system

; K 52 -25+ 5§ [
| [&+2)a-0.5}

{1 Sketch the root locus diagram for 0 < K <en

{11} Detertrune the walue o K that gives the system characteristic equation a damping ratio
af 0.5 i

10+5 &

Constder the following circuit assume 1deal opamps Cp and Oy,

If the load resistance 1z 500 ) what 12 the load woltage? If the 1oad resistance 1s reduced to
zero what 15 the load current? i

5+5 %

Using an 8038 IC waveform generator, design a pulse generator to produce a positive pulze
with pulse width of 100 mucro seconds and a pulse repetition of | KHz The output amplitude 2
1z to be approz;mately 10 V. i

na
1 |:| i
na

& phase lead cotmpensator has atransfer function
[5) '3 1+ 2%
2[1 +s)

Determine the magimum value of the phase lead and the frequency at which it ocours. Sketch
the Bode diagram for this networls. i

T34
SECTIOM B

State and _explain what is meant by /T ratio of a satellite ground station indicating its &
significance in satellite communication. How these components of the ratio are generdted in &
the systems ? State the methods of inproving the ratio.

10 &

Cive the details of Gain/Loss budget of the up-link and down-link of the satellite system,
indicating all the system parameters controlling the budget.
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{c) In a satellite earth station, the high power TWA delivers an output signal of 600 W at 12
THz The feeder line connected to the parabolic dish antenna consumes a power of 2.0 dBE.
The gain of the dish antenna with respect to an izentropic antenna iz 55 dB. Compute the
EIRF with reference to 1 KW,

1a
7. {a) Draw a neat sketch of the oa—~f plot of a rectangular waveguide for its dominant mode and
show how phase velocity and group velocity may be obtained from this curve.
1a
{h} A rectangular hollow metal waveguide has internal dimensions as 2286 cm and 1.016 cm.
Find
1) Fregquency range for single mode operation
{11} Diecay rates for next ngher order modeslike TEypand TW; ) at 5.00 GHz.
20
g, (a) Distinguish hetween
(1) High Level Language and Low Level Language
{11} Macro-Programming and Micro-Programming
1)  Machine Cycle and Instruction Cycle
fiv)  Hardware Interrupts and Software Interrupts
) Memory mapped 'O and 'O mapped IO
15

(k) A list of ten integer mumbers (hoth even and odd) are stored in a memory. Write an assemhly
language program of 8085 to separate EVEN and ODD numbers and store thetn separately.

15

a, (&) In aradio broadcast transmitter, the carrier signal is snusoidal with amplitude of 3 volt and
frequency of 15 KEHz The camer signal 15 modulated by a square wave that does not have
any dc component, vet does have peak-to-peak amplitude of 2.0 volt and frequency of 2 KHz
Write down the mathemat cal expressions of the carner signal, the modulating signal and the
modulated signal. Meatly plot those waveforms az a function of titne. Ohtain the plots in
frequency domain as well.

10

i) (1) Perfect matching at all three ports of a reciprocal, loss-less 3-port junction is
inpossible to achieve Do you agree 7 Justify your comment.

-
f11) Ohtain the scattening matnx of a loss-less transmission line with propagating constant
B and length L.
3
() The contents of sorme memory locations of an 2085 microprocessor systemn are shown below
What will be the contents of H-L Pair after the execution of the program given below:
1a
LHLD 3000H
MoV E, M
INX H
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LoV D, Il

LDAT D

oW L, A

IMNZE D

LDuAsx D

oWV HA

Memory address | Memory contents
(Hex) {Hex)
3non 0
inm 30
jnoz aa
3003 30

E N B
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