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Sl. No. , I C-FTE-M-UNA
ELECTRONICS AND TELECOMMUNICATION
ENGINEERING
Paper 1
(Conventional)

Time Allowed : Three Hours Ma_xxmum Marks : 200

INSTRUCTIONS
Candidates should attempt Question No. 1 which is
compulsory and any FOUR from the remaining questions.
The number of marks carried by each question is
indicated at the end of the question.

Answers must be written only in ENGLISH.
Assume suitable data, if necessary, and indicate the
same clearly.

Unless otherwise indicated, symbols and notations have
their usual meanings.

Values of the following constants may be used wherever

) necessary.
Electronic charge = -1-6 x 10717 coulomb.
Free space permeability = 4nx 1077 henry/m.

Free space permittivity = (#)XM'& Jarad/m.
Velocity of light in free space = 3 x 108 m/sec.
Boltzmann constant = 138 x 10-23 joule/K.

Planck constant = 6-626 x 10~34 joule-sec.
Important : Candidates are to note that all parts and sub-

parts of a question are to be attempted conti-
guously in the answer-book. That is, all parts
and sub-parts of a question being atlemnpted
must be completed before attempting the next
question,
Any pages left blank in the answer-book must be clearly
struck out. Answers that follow pages left blank may not be
given credit. '




1. (a) Avalanche breakdown can occur at large
reverse voltage whereas Zener breakdown
occurs at low voltage. Give reasons.

(b)

A 15 V Zener diode is connected in series with
a forward-biased silicon diode for constructing
a zero-temperature-coefficient. voltage refer-
ence. The temperature coefficient of the

silicon diode is -1-7 mV/°C. Find the required

temperature coefficient of the Zener diode in
per cent per degree. 10

(1)

(i1)

Certain metal works as superconductor
below the critical temperature To =
7-2°K. The critical magnetic field for the
metal at 0°K is 7-8 x 105 Amp/m. What
is the critical magnetic field for the metal
to be usable as superconductor at 5°K 7

5

A semiconductor has a bandgap of
0-62 eV. Find the maximum wavelength
fot resistance change in the material
byrphoton absorption.

(Note: 1 eV = 1-6x 10-19 Joules) 5
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(d)

Evaluate the following convolution :

y[nl= x [n}xxa[n}wx;[n]

where x,[n]=0-5"u[n]
x5[n]=u[n+3]
xy[]=8[n] -8 1] 10

Find the potentialsat ¥, =4mand at ¥, = 16 m
due to a point charge Q = 900 PC at the origin
and zero reference at infinity, Also find the
potential at ¥, with respect to Yg. 10

Determine the time taken for the charge den-
sity p, introduced in the ipt‘erior of a copper
conductor to move to the surface and redistri-
bute themselves under equilibrium conditions,

if 6 =5-8 x 107 S/m, € = 8-85 x 10~'2 F/m for
copper. Assume that the charge redistribution is
complete in five time constants. What

percentage of p, is remaining after one time
constant. 10
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Accelero- 25 mV/m;s*
meter

A piezoelectric accelerometer is used with
the signal conditioning circuit shown above.
The accelerometer provides an output of
2:5 mV per m/ s2,

Determine the values of R, C;, R, and-R;
such that the system translates this accelero-
meter output to a velocity output V_ of
0-25 volt per m/s. 10

2. (a) Explain the following statements :
(i) The temperature coefficient of metal
resistors is positive.
(i) The temperature coefficient of resistance
in semiconductors is:negative.
(iti) In the linear region operation of
E MOSFET drain current decreases as the
temperature increases.

(iv) In the active region, as temperature
increases the current in BJT increases.

(v) The temperature coefficient of resistance
in Thermistors is negative. 10

-
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(b) Discuss the difference in covalent bonding in
' carbon as

(1) diamond
(ii) graphite 10

(¢) What is the basic building block of a CMOS
integrated circuit ? Draw a neat sketch to
illustrate the structure of the basic building
block and explain the role of various regions
in it. 15

3. (a) Draw .E-K diagram of GaAs with two
conduction band minima. Hence explain the

negative resistance characteristics of Gunn
diode. 10

(b)

o]

The switching waveforms of collector current
I~ and collector to emitter voltage Vg of a
power -BJT operating ‘at 10 kHz are shown in
the above figure,
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If VCC, = 200 V; I, = 10 A, turn-on time
ton = 2 microsecond, turn-off time typr = 5
microsecond. Determine,

(i) looking at the diagram, the point at
which the peak power loss will occur.

(ii)) average power loss during tgy and
torr

(iil) total average switching power loss of
the device.

Neglect Vg, collector to emitter
leakage current I-g, and power loss
due to base current. 15

(¢) Discuss the capacitance-voltage characteristics
of varactor diodes with their applications. 10

4.-‘ (a) A continuous time LTI system whose input
x() and output y(7) are related by the following
differential equation :

2 3(0)+45(0) = 501

o

Find the Fourier serics representation of the
output y(?) for the input

x(:) =sind4nmt+ cos(ﬁm + -E—) ' 15
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(b) Develop a state-space description of a causal
LTI system described by ‘the difference
equation :

y{nl +0-8 y[n—1] + 06 y[n— 2] + 0-4 y[n - 3]
=04 x[n] +0-6x{n— 1] + x[n - 2] +0-8x[n - 3].

*

- 10
(c) The z wransform of a causal sequence A[n] is
given by
+2.0
H(z)= Yz ) .
(z2—0-2)(z+0-6)
Find h{n]. 10

5. (@)

MWW o+
180
+
24v(’) % an ——c v.(2)
—\WW —o—
20

Find the value of capacitor C in the circuit
» shown above, if the voltage across the capacitor
is v, (r)=16-12 ¢%'% for + > 0 and the switch
which was initially open is closed at ¢ = 0. The
circuit had attained steady state before closing
of the switch. l?_
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(b) ‘

‘.::]- e e o = ————
[ (%]
L..I
\

An initially relaxed series R-L circuit is fed
from a voltage pulse source of triangular shape
as shown in the above figure. Find the current
in the circuit, i(¢),if R=1Q2and L = 1H and
T = 2s. 10

(©)

Ry 5k0 R5§4 kY R;
' 6 k2
2mA

E, 10V Ez_":BV

Solve for the current through R, and R, in the
circuit shown above. 10

-
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6. (a) A travelling E field in free space of ampli-
tude 100 V/m and frequency of 200 MHz is

normally incident on a sheet of silver of
Lhickneés 5 pm (micrometers). If conductivity
of silver is 617 MS/m find the amplitude sf
E field emanating from the opposite surface
of the sheet. 10

(b) Two parallel conducting planes in free space
are at y = 0 and y = 0-04 m, and zero voltage
reference is at y =002 m.If D =126 ay nC/m?
between the conductors, determine the con-

ductor voltages. - 10

(c) Derive the expression for radiation efficiency
of an isolated Hertzian dipole made of copper
wire in- free space. Calculate its radiation
efficiency if the radius of the wire is 1-8 mm,
dl=2m,f=15MHz, and o =58 x 107 S/m.

15
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7. (a) What is the basis for classifying transducers
into either ‘Active’ or ‘Passive’ ? Separate the
following list of transducers into ‘Active’ or
‘Passive’ categories : )

Resistive Strain Gauge Photodiode

LVDT Thermocouple

Piezoelectric material Photoconductive
v materials

Thermistor ' Tachogenerator

10

(b) Explain how the transfer characteristic of a
capacitive displacement transducer may be
linearized using

(i) acharge amplifier
(ii) Differential three plate capacitor arrange-

ment with the middle plate sensing dis-
placement. ~ 15
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(¢) The resistors in the four arms of a strain gauge
bridge ABCD with a d.c. supply across A and C
are : Ryp =350 & =Rp-= Rppy = Rpa- Rpe
constitutes  the active gauge (unstrained
resistance being 350 Q). Rqp is a dummy
gauge of the same resistance value. The
detector is connected across B and D. The
supply voltage is 10 V d.c. The active gauge has
GF = 2-03. If the gauge in the arm BC is
subjected to a strain of 1450 um/m, find the
bridge offset voltage. 10
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