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Time Allowed: Three Hours Maxmum Marks - 200

Cardicates should attempt any FIVE queshions.
All qrestions carry equal marks.

Values af the fallowing constants may be used wherever necessary.

Electronic charge = —1.60 x 107 Coulomb.

Free space permeability =41 % 107 Henry/m.

Free space pertnittivity = (1/361) x 107 Faradim

Velocty oflightin free space = 3 = 10° m/sec.

Boltzmann constant = 1.38 x 107 Joul&/K.

Plancle's constant = 6.626 x 10 Joule sec,

1. {a)

(b}

()

2. {a)

(h)

(c)

Consider a solid containing N identical atoms per m’, the polarizability of which is o farad
m?. Assuming a Lorentz internal field, derive the Clasivs-Mosott relation.

15

With reference to the hysteresis curve, explain the phenomenon of spontaneous polarization
in ferroelectric materials.

10

What 1z Curie temperature? Indicate the nature of vanation of the dielectric constant 10 a
ferroelectric material ahove the Cunie temperature,

10
Wame two common ferroelectric matenals.
4

In intrins ¢ silicon, the Fermi level lies near the middle of the bandgap. How does the Fermi
lewel move when it 15 doped wath (1) phosphorus, and (1) boron atoms? Can the Fermi level
he pushed up into the conduction band ? If ves, explain how. Ifnot, explain, why.

SHAt+5

Explain why a doped semiconductor that 15 extrinsic at normal temperatures, behaves as an
intrinsic material above a certan tetnperature, Upon which parameters will this temperature
depend?

10+5

“An n-type semiconductor has more number of eectrons than holes, hence 1t has a net
negative charge” Justfy or nullify the ahove statement.

10

Sketch the terminal current-woltage characteristics of the following diodes under hoth
forward and reverse biased conditions.
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15
{1) p-njunction diode,
fuy  Zener diode
fu)  Tunnel diode.
fiv)  Shockley diode
() Light-emitting diode.

()
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Find the voltage drop across each of the silicon junction diodes shown in the ahove figure o
room temperature. Assume that reverse saturation current flows in the circuit and the
magmtude of the reverse breakdown voltage 15 greater than 5 volts.
10
{c) Elucidate three consequences of the Early effect in hipolar junction transistors.
15
4 (a)
© amlE _L”
Al .
L
e @} o il
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For the circuit shown in the above figure obtan an expression for the current delivered by the
source as a function of time, when the switch 2 15 closed & t = 0. Assume the ciromt to he
initially unenergized.

10

(k) For a linear two-port netwotle show that 213 ¥11 = oz ¥aa, where 2 and v are respectively the
elements of the z- and y-parameters of the networle and the subscripts have their usual
significance.

15

{c) Find the first partial fraction form of a network whose driwing-point impedance function
ZpiSthaszerosat 5 =2 and 5= —fandpoles at 5 =0, 5 =—4 and 5= & Assume that
ZpiS)=10at§=-3,

15

5. (a) Define standing wave ratio (SWE) for atransmission line terrmnated by areststive load.
5
e Wwwstudents_uv|dha|n
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{h} A transmission line of characteristic impedance 75 0 13 terminated by a resistive load of 100
£ What will he the value of SWE 1f the line 12 terminated by a short circuit?

Sth
() Explain the operation of a quarter-wave transformer.
15

{d) It 15 required to match a 100 £21oad to a transmission line of characteristic inpedance 75 02
What should be the charactenstic inpedance of the guarter-wave transformer used for this
purpose, if it1s connected directly to the load ?

1a
fi. (4] The mean tirne to falure (MTTF) of an integrated cirout obeys alaw of the form
MTTF=C exp (To/ T)

where T iz the operating ternperature and C and Ty are constants. The following walues of
MTTF at various temperatures were obtained from accel erated-li fe tests.

MTTF 54 105 206 411 941 2145
{(hour s)
T““IE%““I"E 600 =80 =60 540 520 500

1) Eztimate the walues of C and Ty,
{11) For an MTTF of 10 years, cal culate the masimum allowahle temperature.
10+5
i) With appropriate circuit diagram, outline the theory of Mazwell bridge for the measurement
of an Unknown inductance.
15

{c) In a Maxwell bridge, the fixed-value bridge components have the following values =5 0, C
=1 mF. Calculate the value of the unknown impedance (L, By if By =159 0 and By = 1002
at balance. Also calculate the O factor for the unknown impedance a a supply frequency of

S0 Hz
1a
7. {a) Sketch the impedance curve of a quartz crystal as a function of frequency:
1a
{h} Compare the ments and dements of CMOS integrated circuit vis-a-wis those of hpolar
integrated circuits.
1a

(c)

Ohtain the dual of the circuit shown in the above figure.

ettt Wwwstudents_uv|dha|n
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10

{d Using Poisson’s equation, show that electric field lines onginate from a positive charge and
terminate on a negative charge.

10

L, Wwwstudents_uv|dh_a|n
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Time Allowed: Three Hours Mazdmum Marks - 200
Canchidates should attempt gusstion mo Twhich is campulsary and FOUR maore

guestions taking TWO each fram Section A and Section B,
Some useful constants are given helow:
e=16x 107" Coul
m=91x 107 ke
h=6625 % 107 I
c=3x 108 m's
G = universal constant of gravitation, 6.668 x 107 m*fkg-s*
M =tnass of the earth, 5.997 = llilj"'kg,
r= radiuz of the earth, 6,378 lem.

1. {a) & transistor 15 connected in common emtter configuraiion as an amplifier. The parameters
ofthe transistor specified are;
[g= 25 wé, Iego =100 né&, heta= 100
Find itz g, Ig Ippn and alpha, where symbol s have their usual meaning.
a8

)] Draw a neat circuit diagramn of a woltage tirme base generator using a negative resistance
switch. Explain its operation in free running mode Derive an expression for its frequency of
oscillation,

E;

{c) A simple full wave bndge rechifier circuit has an input voltage of 240 V ac rmes Assume
the dindes to be idea. Find the output d.c current, d.c woltage, rm.s walues of output
currents and woltages and the peak inverse woltage that appears across the non-conducting
diode. Assume load restistance to be 10kC2

a
{d) ILention the hardware interrupts 1n 8085 tucroprocessor in the order of their prionty and
mention the address branched to when this interrupt occurs.
a
(e Clearly differentiate hetween the following concepts -
1) Combinational and sequential circuits.
4
{11) Synchronous and asynchronous counters.
4
(f) {1 Exzplan the meaning of information from the information theory point of view.
Exzplan howitis measured. How can we quantify one unit of information? Explain.
4
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{11) A source emits 4 messages my, my, ms, my with probabilities of 178, 174, 1/2 and 1/5.
Calculate the entropy of the information.

4
(g Differentiate hetween the following in C programining-
1) do-while loop and while loop
{11} tteration and recursiof.
a

{h) {1) When raw binary bits generated by the source can be transmutted in a channel, why is
source coding done which adds to complicacy of the transmission work?

4
f11) Ohtain Shannon-Fano code for the source information consisting of 5 messages my,
trig, ms, try and ms with probabilities of
1i16, 14, 148, 142, 1716
4

1) A radiating antenna operating at 25 MHz, has radiation resistance of 50 C. Itis fed an rm s
value of current of 10 Amp. Ithas a bandwidth of 500 kHz Find 1tz Q and the power that wall
beradiated by this antenna

8

i) For the mechanical system shown in Fig 1 wrte the differential equation representing the
system. Draw an integrator based electronic circuit to simulate this mechanical system to
study the variations of x for different walues of the parameters.

K .
4 rwven |
1
L

M |—+ P

"
YL LT

Fig1 | .

Symhols used have their usual meaning.

SECTION A

2. (a) In the circuit of Fig. 2 all the transistors are matched 51 transistors. Symbols carry their usual
teaning.

Yoo

Iln

Ml

- r%—'-.yt

Fig 2

{1 Find the expression of the current [in terms of I,

ettt Wwwstudents_uv|dha|n
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3

{11} Calculate the value of [if Ve =5V, L =2k V.. =6 Vand R=2.2 k(2 Take Vgg =
07 Vand p =100

2

f11)  What can be the masimum value of [ 7 If Epis vaned between 1 k02 and 4 ki give
the range of vartation of 1.

3

{h} For the amplifier cirouit shown in Fig. 3, find the mid-band gain using small signal equivalent
circuit. Take early voltage of NPN transistor 95 VWV and that of PMNF transistors as 76 V.
Forward resistance of the diode 13 negligible and thermal equivalent voltage, Vr=0.025V, B
1z large.

V. _=py
Fip.3 —

{c) Explain the advantages of active load over the passive load.
3. (&) 1) Exzplain why hias stahilization is done in a hipolar junction transistor amplifier crcoit
4

{11) Draw a fized hias crowit and a self bias circuit using a BJIT and mention typical
component values and supply voltages for vour circuit.

f
{11)  Briefly explain the principle of operation of fized bias and self bias circwts using BJIT
5

fiv)  Compare the relative merits and dements of fized bias and self bias aromts using BIT
from the application point of view. Choose, with sutahle reasons, the one which vou
would recomimend for cascaded amplifier operation.

3

(k) Ageume three identical non-interacting amplifier stages are connected in cascade hawving an
overal upper cut-off frequency of 10 kHz and lower cut-off frequency of 10 Hz

(1) calculate the tower and upper cut-off frequencies ofindividual stages.

{11) Derive the equations used in solving part (1) of this question.
il

4. Binary message hits are coming serally. They are to be taken in blocks of four binary digits az az ap
s and coded into 7-bit binary word as & a3 a; & oz o o, where oo, cp and cp satisfy the following
erjiLati on 8-

ettt Wwwstudents_uv|dha|n
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gt ayptatog=10
mtytato=I0
aztaytagtog=0

(a) Draw the complete logic crouit for generating ca, o and oy giving the details of 5/P converter
and parity generator circuits. Explain the worlang of the circuit

15

i) If an additiona parity bit Cpis to be generated making total number of bits in a block (part )
equal to eight so that number of 175 1n the block are even, give the logic crcuit for generation
of C, using minimum number of Z-ORas.

7

() If the 7 parallel bits generated in part {a) are to he transmitted senally give the details of the
Ff5 conwerter such that 7-hit word 15 accommodated over the original 4-hit word duration.

a8
5. (a) A control system iz represented by the block diagram of Fig 4. Find itz characteristic
equation using block diagram reduction techm que.
5
(b} Calculate its damping factor and undamped natural frequency for ke, = 10,
5
{c)  What should be the value of ky for critical damping?
5

{d) For ky = 10, find the expression of Crt) and obtain the titme at which the first overshoot
occurs. Alzo find the peak-overshoot magnitide.

15

SECTION B

. (a) Voice signal band limited to 3.4 kHz 15 sampled o 8 kHz and pulse code modulated vsing 64
gquantization levels Ten such signals ime dividon multiplexzed (TD Med) using one 5-hit
synchromzing word every alternate frame Calculate the minimum channel bandwidth
required for transmission ofthe TDM signal

15

{h} A camer signal at | MHz 15 phase shift keyed by a rectangular polar hinary signal at 64 k
hitsfsec. Draw the amplitude spectnum of

1) the polar hinary signal
3
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fuy  the PSK signal and explain how it 15 related wath the spectrum of the polar inary
signal.

10

7. (a) In a F.O. Communication link optical fiker with attenuation 0.4 dBifm is uszed, =3 dBm
optical power is launched from the source on to the fiher. The link uses 3 splices with 1 dB
power lozs in each and there comes a1 to 10 star coupler with 3 dB coupling lozs at 10 kin
from the tranamatter. Each of the ten receivers uses a photo-detector wath 10 n Wi, hitfzec
sensitivity. What can be the masimum link length +f data rate 15 100 M bitsfsec ?

15

(k) A 10 MHz carrier is frequency modulated using a modul ating signal ep = Eu, sin 10° nt. The
resultant FIM signal has frequency dewiation of 5 kHz.

{1 Calculate the modulation index ofthe FM wave.

3
(1)  What should be the capture range of a PLL used for demodulation of this signal?

&
1)  Denve theresult of part {b).

il

8. {a) Justify, in brief the following statements mwing suitable for your answer:

1) ‘Transit time effect’ sets a limitation to the high frequency behaviour of the

conventional wacuutmn tuhes, hut it plays avital role in the operation of klystrons.

{11) FIN diodes are more suitahle for high frequency switching applications as compared
to PM junction diodes.

1)  Low power LASER beams are considered to be very powerful as compared to high
power ordinary light heams.

fiv)  Always an attenuator 15 connected 1n the microwave expenmental hench just after the
klystron tube.

() Frove penetration in the slotted section of a microwave bench 1s kept very low during
measurernents, even if it decreases the pick-up signal.

3xs
(b} A transmisaon line of 72 011z connected to a 100 02 1oad as shown in Fig 5.
72 Q > wWda
g %

Find:
{1 Standing-wave ratio due to this mismatch.

3
{11} Feflection Coefficient.

3

f11)  Ratio of the reflected and the incident powers at the load.

ettt Wwwstudents_uv|dha|n
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fiv)  Percentage of incident power inflected from the load.

1
() Percentage of the incident power ahzorhed in the load,

1

(c) Find the optimum length of a wertical Marconi antenna for transmission of a 50 MHz signal.

Azsume the velocity factor to be 085

5

a, {a) Explain, in bref the following terms uszed 1n data structure and differentiate between them-

{1) Stack and queue.

i
f11) Sort and search.

il

{h} Write an interactive program in C language to accept the radius of a cirde from the user and
to display the perimeter of the circle on the screen. Assume the value of p1 = 314159 Write
comtnents in the program to explain the statements.

12
{c) Cive meaning — operand, number of bytes, machine cycles and T-states for the following
opcodes, used in 28085 microprocessor
LD& JMF, POP.
il

E N B A A

ettt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/



