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Time Allowed: 3 howrs Mazimum Marks © 200
Candicates should attempt any FIVE questions.
The number of marks carvied by each guestion is indicatad at the end of the question
Arsume suitable data, if found recessary and indicate the same cleariy
Vedues af the following constanis may be used wheraver necessoary
Electronic charge = — 1.6 x 107 Coulomb.
Free space permeability =4 mx 107 Henry/m,
Free space permittivity = (1/36 1) x 107 Farad/m;
Velocity oflight in free space = 3 x 107 m/fsec.
Boltzmann constant = 1.38 x 107 Joule/K.

Planck’s constant = 6 625 x 1077 Joule sec.

1 {a) Show that the dielectric loss in amedium 15 proportional to the imaginary part of the complex
dielectric constant.

15

(k) Define cammer mohility. Draw a graph showing the waration of carrier mohility in a

semiconductor with increasing temp erature,

A 100-ohin resistoris to be made a room temperature in a rectangular silicon bar of 1 cmin
length and 1 mm?® in cross-sectional area by doping it sppropriately with phosphorous atoms.
If the electron mobility in silicon a room temperature be 1350 em®V. sec, calculate the
dopant density needed to achieve this. Meglect the insignificant contribution by the intnnsic
CArH ers.

15

() 4 material has o = 107 siemens'meter and = = 35, At what frequency (Hz) will the
displacement current equal the conduction current?

1a
2. {a) Draw aneat sketch of the terminal drain-current versus drain-voltage characteristics of an n-
channel enhancement mode MOSFET and explain the charactenstics.
15
(k) Indicate whether the B-value of a BIT increases or decreases with increase in the values of
the following parameters:
{1) base width.

1)  minority carrier lifetime in the base region.
1)  temperature.

f1v)  collector current.
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{w) collector woltage.
15
{c) In th_e cirl_::uit shown _in Fig. 2 (c), what would bhe the mitimum value of B such that the
transistor 15 10 sataration 7 Assume Vg = 0.2V,
1a
+3¥
1 k2
Frrrrd
Fig. (=) -
3. {a) Dretermine the response of the system
7)== (= 1)-=3(2- 2)+ x(1)
to the input signal
x(n) = J[m)—%d[n—l).
15
(b} Explain the condition of BIBO stability of a systemn in the Z-domain.
A linear ime-invan ant. system 15 characterized by the system function:
(o) -
1-35z " +15z
Specify the remon of convergence (ROC) and determine hin), when
{1 the systern 15 stable
1)  the systemis causal
15
{c) The impulse response of a relazed linear time-invanant system 15 hin) = a" uln) with |4 < L.
Determine the walue of the step response as n — o,
1a
4. (a) 4 signal generator with terminal voltage v 10 sin (2. 10° t) and internal resistance of 1 ohm
1z supplyving power to avariable load. Calculate:
{1) the masmum nms power that the generator can generate,
1)  the masamum nms power that the generator can deliverto an external load,
fi1)  therms power that 1t generates when delivenng mammum power to the load.
15
{h} Find the current through the S-ohm resistor in the circuit shown in Fig 4ih).
15
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Fig. 4(b)

() State and explain the “Superposition Theorem”™.

10

{a) The switch, 5, 10 the circuit shown in Fig. 5(a) 15 open for along time At t =10, 5, 15 closed
connecting the voltage source to the circwt For t= 0, obtan the voltage v, across the
capacitor.

15

{2 _ R5F 1.;‘

for the network shown in Fig 5(b). What 15 the

w

s J T ;ui T‘I’

(5]

(b} Find the transfer function H[s):

order of the system?

15

T Fig. 503
{c) Ohtan resonant frequency of the circuit shown in Fig 5(c). Given L=0.1 H, Bp = 100 C =
10 WF and R, = 2 k2,

1a
il
+
v B
" . 3
>
Fig 563
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é. {a) Write down Maxwell’s equations for time-varying fields 1n both the differential and the

integral forms. Also wnte down the word statements of these egquations from the
mathematical statements in the integral form.

at+7
(k) The electric field of a plain wawve 15 given hy:
E= IDEDS(I 0%+ EDz)jfvfm
where ¥ 13 the unit vector along the v-direction.
Detertnine
{1) the magnetic field, H
1) the phaze velocity, wp
fi1)  dielectric constant, 5 of the medium when = g
15
(c) A transmission line has a characteristic impedance of 500 and 12 terminated by a load
impedance of (75 —150002 Caloulate:
{1) the reflection coefficient
{1y  the standing-wave ratio.
10
7. {a) Exzplain, using a heat hlock schematic, why delay lines are used in the vertical deflection
circuit of a cathode ray oscilloscope (CRO). Name at least two types of delay lines used in a
CRO.
15

i) What 15 the difference between accuracy and precision of a measuring instrument ¥ Define
sensitivity of a voltmeter.

When a voltmeter 15 connected across either of the two 100 kQ reaistors in Fig. 7(h), it shows
areading of 30 V when it should have shown 100 V. Explan clearly why this is happening.

Also calculate the internal resistance of the woltmeter being used.

14
11
+ 4
200 ¥
-1 ¥ig. 7(b)
M0 K
[

{c) The output of an LVDT 15 connected to a 5 V woltmeter through an amplifier having an
amplification factor of 250, An output of 2 mV appears across the terminals of the LVDT
when the core, moves through a distance of 0.5 mm Calculate the sensitwity of the LVDT
and that of the whole set up. The muillivoltmeter scale has 100 diwisions. The scale can he
read to ¥z ofa division Calculate the resolution of the instrument in .

10
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0 TELECOMMEUN AT TN EMGIMEERING

PR - B
Time Allowed: 3 howrs Mazimum Marks © 200
Camdichates should attempt Ouestion No. [ which is compudsary and FOUR
mare gueshions taling TWO aach fom Section A and Section ‘B

Assume suitable date ifrequired

Some useful constants are given helow :

Electron charge ce=16x 107 Coulomh
Electrof tmass T M=91x%x10" kg
Flanck’s constant Th=6625 x 107 I3
Velocity oflight c=3x 10° mfs
Universal constant of gravitation G =6.668 x 107 m’fkg-5
Iiass of earth M =5997x 10" kg
Radiuz of earth R=6,378 km
Fermeahility of vaccum ‘Ho=47mx 107 Hm
Permittivity of waccum gy = 107/36T Fim,
1. (a) Arrange the following ASD converters in order of increasing speed of operation

{1 Successive approxitnat on

{11} Dual-slope

fu1)  Flash

fiv)  Single-dope

An B-bit successive approzimation type AD converter uses a clock frequency of 1 MH=z.
Calculate the conversion tirne ofthe converter.

Why is adual-slope A/D converter preferred in a digital woltmeter?

8
(b)  The circutt shown simulates the relation ¥, = -2F -3V, . Determine the vaue of R
8
o Ry © 7 Emp
g AR AN —

T % . . .

iy - ..:—L 2 ol
{c) A partially filled truth table of a sequence generator (3 D flip-flops 10 cascade) 13 mven
helow. Complete the tahle and find the sequence generated:
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MSE LSE

State Qs Q1 o
1 1 0 0
2
3
4 1
] 0 1 1
B
.
1 1 0 0

(d) A certain DV A converter has the lowest and highest values of resistances 1 k02 and 8 ki
respectively. If the bit length of the conwerter 15 increased by 2, what would be the number of
additional resistors and their walues? Draw a neat circwt of the converter. What 15 the
drawhack of such a conwerter?

8
(e A unity feedback system has a forward Loop transfer function:
6(5) - ——
I:s + 1) [s + 4)
Determmine:
1) the range of k for closed-Loop system stability,
{11) the frequency of ozcillations when the systemn 12 marginally stahle.
a8

(f) The hit rate in the lst level CCIT multiplexer output 15 2. 048 Mhbps. It contains 30 woice
samples of 8-bit each sampled af Nyquist rate of 8 kHz Calculate the control bits per frame.
If thiz signal 15 transmitted using 16-QAM, calculate the baud rate.

E;

=y For a standard voice band communication channel, the signal-to-noise ratio 15 30 dB and
transmission bandwidth 15 3 kHz What will be the Shannon limit for information in bitsfs ?
{Given 3.32 logga = logza)

What 15 the equivalent noise temperature if the cascaded system is held at an enwironmental
ternperature of 29087

E;

(k) Draw the velocity field characteristics of an n-type Gads Cunn diode and show the region of
negative differential mobility. An n-type Gads Gunn diode has the following parameters:

Thershold field Eq, = 3 k'Vicm
Applied field E= 34 kV/icm
Device length L =12 um
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Doping concentration ng = 1 x 10% em™

Operating frequency =12 GHz.
Detertmne:

1) the electron drift vel ocity.
(i)  negative electron velocity.

{1) A dlotted line 15 terminated by different types of microwave load.

Draw the voltage standing wave setup within rectangular waveguide when it 15 terrunated by
the following types of load:

{1) shorted load {11) Matched load
Hence determine the walue of VEWR of shorted 1oad and matched 1oad.

Inn a shorted line measurement at 10 GHz, VEWE 15 found to be 15 and the charactenistic
impedance of the guide 15 50 0.

What will be the magmtude ofreflection coefficient?

a
{1) {1) Ifx=111.101 and v =101.110 {both in binary), calculate x + v and
x—
y} by 27 complement method.
y-x
{11) Calculate the exact munher of comparisons (e, execution of conditional statement)

required for sorting an array of n elements by bubble sott.

8

SECTIOM A

2. {a) “Whnimum 3 1dentical EC high-pass sections connected 1n cascade are required 1in a phase-
shift oscillator™ Justify. One such phase-shift oscllator 12 shown below. Why 15 B of one
section connected to wrtual ground instead of actua ground?

Determne the walue of By

What should be the next lngher number of high-pass sections connected in cascade? Draw the
corresponding crouit of the osallator. Component values are not regquired.

15
(k) Give pin numbers for the “Trgger” and “Threshold” of the timer 555
In the circuit shown, assume Wy =12 WV and 0 as possihle outputs for Wy,
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Draw the waveforms for the voltages Vo and Vi

Determine the frequency of Vy waveform and the duty- cycle.

15
3. {a) A synchronous counter uses JE flip-flops and gives outputs (O Q) Q) in the sequence 000,
010, 101, 110 and resets to 000 from all unused states. Determine the Iy and K inputs to the
2 flip-flop.
1a
(b Simplify the logic function:
F(4B,C D)= A+ AC+ ABC+ ABCD+ ABCD
Draw the corresponding logi ¢ circuit.
1a
() Draw the circuit of a 2-input Z-0FR gate using CIOE transistors and explain its operation.
1a
4. {a) A& system iz represented by the signa fow graph as shown in the figure. The vanable T 1s the
torque and E 15 the error. Determine —
1) the averall transfer function, ifl=5, lp=1and k=5,
{11) the sensitiwity ofthe system to changes in ko for =0,
1a

8 E g Eh ()@ e

(k) A closed-loop system is represented by

d* d

48— 144e

it et
where, 8 = r — [.5¢ 15 the actuahing signal. Find the value of the damping ratio, damped and
undamped frequency of oscillatons. Draw the block diagram of the system.

1a
(c) & gystern employing a proportional and an error-rate control 15 shown in the fioure. Detenmine —
1) the error-rate factor k.. so thatthe damping ratio1s 0.5;
(11} the settling titme, maximum overshoot and steady-state error for unit ramyp input.
1a
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o, sk, _,IE!

+ g+d 5 E'_;

5 {a) In the circuit shown, the two transistors are matched. Find an expression for I; in terms of 1C;
and [

Assume Ve = 0.6 V and B to be very large, caleulate I and I,
Calculate Ig, » when B =20

10
oGV
Ili;% 10 ki 1540
L

Ty

L4 k]
23K
' o ~6¥

{h} Design a simple logic Circuit such that the output is 1 when the binay number ABCD 13
greater than 0110,

10

() {1 For the system shown in the figure, obtan the waues of k and g to satisfy, M = 1.04
and or=11.55 rad/zec.

(1) A unity feedback system has an open-loop transfer function

10(s+1)
Gl[sj= s[s+2)[s+5j

Determine the steady-state error for () = 3+ 10t

ft+d
SECTION B
fi. {a) An 5l fiker has M&A =0.173 and supports 400 modes at a wavelength of 1.3 pu. Calculate its
core area To what walue itz core area should be reduced so that it 15 single-mode fberat 2 =
1.3 pum?
10

{h} For a 100 ktm FO link, fibers wath 10 km umt lengths and having attenuation loss of 0.4
dBfan are used. Connector which 15 used between two unit lengths is hawing 1 dB loss. [f the
receiver sensitivity 18 10 nW/hbps, calcul ate the masmum bit rate so that only one repeater

1z used in the link Assume one connector loss at fiber receiver coupling. Power launched
onito the fiber 15 0 dBm.

10
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{c) Consider a rectangular BF pulse of duration T given as
#lt)=cosinfy 02t=T

=10 elsewhere

Draw the pulse for f. = T, If the pulse energy is 107 joules, find the duration of the pulse.
Show that the impul se response of a filter matched to this §t) 15 same as ¢{t).

1n
7. {a) Explain the following parameters used to characterize a directional coupler:
1) Coupling coefficient
{11) Directivity
1111 Isolation
What will be the walue of directivity and isolation for an 1deal directional coupler?

An H-band directiona coupler has a coupling coefficient of 10 dB. What will be the output
powerin the man branch ifthe input power 13 20 mW?

15

(b} Draw the block diagram for microwave setup for measuning the frequency of an X-band
microwave signal employving slotted line technigque Write the procedural steps including
mention of any formmulato be followed for measurement. What 15 the dtemative technigque for
microwave frequency measurement?

15

g, (a) What ate the important elements involved in a micto processor based system for the
measurement and monttoring of a temperature of a liquid contained in a furnace ? Draw the
block diagram for this setup (which should include blocks like transducer, actuator, etc.) and
explain the salient features of each of its hlocks.

20
(k) For an 8085 microprocessor —
1) write an instruction to 1eft shift 16-hit data stored in 16-hit register pair.

{11) what should generally he the first instruction for an assembly language program
contaimng CALL instruction(s) ? What 15 1ts stgrificance 7

{11)  an assembly language program is given below:
LIWVT A BSH
MVI B, 0EH
XRI69 H
ADDE
ANISBH
CFISFH
STAS010H
HLT
What 15 the status of ‘catry” and “zero” flags after the execution of the program?
1a
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9 {a) & source emuts seven symbols =y, 2. . ¥r with probabilities 0,35 0.3, 0.2, 0.1, 0.04,
0.005, 0.005 respectively. Give Huffman ceding for these symbols and calculate average hits
ofinformation and average hinary digits of information per symbaol.

10

(k) Examine whether the following modes propagate inside an air-filled rectangular wavemuide
ofdimension 721 cm = 340 cm operating at 5 GHz:

TEm,TI'I."I 11 and TE3|:|

Find out the velocity of TEw mode of propagation. Waveguide can be treated as a high-pass
filter at microwave frequency . Just fy.

10

(c) What should he the minimum number of instructions by which one can achieve all possihle
operations in a high-level programming language like PASCALIC 7 Mention them with one
example each.

10

ok ok ok ok ok oK
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