GATE - 1996

Electronics and Communication Engineering

t. For each of the following questions (1,1—1.20), 1 the mast positive potential avaitable in the

four zlternatives a, b, ¢ and 4 are given. cirguit
it - g e : .
(20 x 1= 20} 14} t!lm mast nezative potential available in
circuit

1.1 In the given figure, A, A, and A, are ideal
L6 1fatransisior is operating with bath of §
forward biased. but with the coife
forward bais greater than the emi

ammeters. if A and A read 3 A and § A

respectvely, then A, should read

r - . pe
—G}—fﬁ‘l""" forward bias, then 1t is operatj
. e . .
. ;) } {iry {orward active mode
oy 1 {f) reverse saturation mode
g I e} reverse active mode
... S by S FR - i H
o Srgneet wilage source d forward saturaiien mode

1.7 The common-er
@ 1A () 5A of 2 transisto
{) 7A {d} None of these

1.2 In the circuit of the given figure, assume that the

diodes are ideal and the meter is an average aily decreasing function of i

indicating ammeter. The ammeter will read with L., for low [, reaches a
um and then decreases with further
1]
+ A o ¢
0z 3 is not a funckon of I(,
4 siomt 13 )
vorts tox 1.89A rechannel silicon (B = 1.1 eV} MOSFET was

— G fabricated using n + ;mly-silimn gate and the
threshold vollage was found to be 1 V. Now, if
e gate is changed 10 1° poly-silicon, other things

0 04 42 A () 04 A remairing the same, the new threshold voltage
© 22 A should be
" {a) ~0.1V b 0V
() 10V i 21V
1.3 The nurnber of indepe - _ '
with # nodes and b brahcif®s & 1.9 The circuit shown in the figure is that of

fmyn-1
{b) b—n
(o b=-n+

1.4

pedance and lengh L/4 is shorl

I one end and connected to an ideal tey 2 oooneerong amplifier
ge source of 1 V at the other end. (b amnverting amplifier
rrent drawn from the voltage source is {0y an oscitiator
() 0D2A {d} a K hindtt inigger
() none of these 110 Schatike Jamping is resorted in TTL gates
.5 The p-type substrate in a conventional pr-junction R T ;--;;_;g:;.gation_dela_v
isolaled integrated circuit should be connected to {50 iU ea e B MATEINS
{n) nowhere, i.e. left floating L) fur. e puching density

Fred oG] BTy Lasi-oul

{bj a de ground potential



1.1F A puise tramn can be delayed by a finite number
of clock periads using
{a} a serial-in serial-out shift register
{9 a serial-in paml!e]~0ul shift register
{c} aparallel-in serial-out shift register
{d) a paralel-in pazaliel-oul shill register

112 A 12-bit ADC is operating with a 1 u sec clock
period and the total conversion time is seen to be
14 u secs. The ADC must be of the
{n} flash type
{8} counting type
{r) intergrating type
{d) successive approximation type

1.13 The total number of memory accesses invoived
(inctusive of the op-code fetch) when an 8085
processor executes the instruction LDA 2003 is
{m 1 by 2
() 3 () 4

1.14 The trigonometric Fourier series of an even
function of time does not have the
{a} duterm (I} cosine terms
(¢} sine terms (¢} odd harmonic terms

1.15 The Fourier transform of areal valued time signal
has
(7} odd symmelry
{b} even symmetry
(¢} conjugate symmetry
{d} no symmetry

1.16 A rectangular pulse of duration T is applie
filter matched o this input. The out put fitt
isa
{7} rectangular pulse of duration
(b} rectangular pulse of duratiol
(c} triangular pulse
{d) sine function

117 Theimage channet rej @'
receiver comes from

(a) IF stages only

(c) detec F sta@ls only
(d) detec IF stages

118 Th nce per unit length and the
cha pedance of a lossless transmission

» 7T

<
{d) Z,

1.19 A trapsverse gleclromagnelic wave with circylar
polarisation is received by a dipole antenna. Dye
to polarisation mismatch, the power transier
efficiency from the wave to the antenna is reduced

te about
{a) S0% (b} 35.3%
(v} 35% {d) 0%

1.20 A metal sphere with 1 m radius and a surface
charge density of 10 Coulombs/m? is enclosed
a cube of 10 m side. The total outward ele

{m) 40n Coulombs
{c} 5n Couloms

2, For each of the foilowing qu
four alternatives a, b, ¢ a

2.1 in the circuit show, givWimr& N isa

finite gain armplifi a gain of k.a very large

nd ery low output

ance of the feedback

feedback impedance Z
ill be

_“ %.
i
@) 2(1—;) ® Z(1-k
_Z_ _Z_
© woy @ 0 g

2.2 The inverse Laplace transform of the function
s+ 5 .
(s+Dis+3) ®
fay 2o~ -
) et - 207

) 26ty
) etre
2.3 The voltages V., . V., . and V. across the

capacitors in the circuit in the given figure, under
steady state, are respectively.

{(b) B0V, 48V, 32V
() 20V,12V,8V

(2} BOV, 32V, 48V
() 20V, 8Y, 12V



2.4 A eniform plane wave i air is normally incident 28 Value of R in the oscillator circuit sh in th
O own in the

on infinitely lhick slab. I the refractive index of given ligure, so chosen Lhat it just oscillates at

. . ~ . . C . N ) a
the glass slalb is 1.5, then the percentage of ingident angular frequency of w. The value of w and thr;
power that is reflected from the air-glass interface required value of R will respectively be
is
(@) 0% (I 4%

{c} 20% (@ 100%

2.5 Inabipolar transistor at room temperature, if The
emitter current is doubled the voltage across its

base-emitter junction
{ay doubles
(b} halves
{¢} increases by about 20 mV {} 10° rad /fsec, 2 » 10° 0
{d} decreases by about 20 mV () 2% 10° rad/sec, 2 x 1°
32« 108 3
2.6 Annpn transistor has a beta cut-off frequency b :;)} l{;’ d;ad/s;a-;; ;;) 0
of 1 MHz, and common emiter short circuit low- rgssec
frequency current gain 30 of 200. It unity gain 2.1 A zener diode in the circuit shown 1 tgure is
i has a kn e ;
frequency fT and the alpha cut-off frequenc ; ee current e - A0d @ maximum
4 y /T P 9 y fo allowed power dis f 300 mW. What are

respenctively are

{#) 200 MHz, 201 MHz load currents that
{#) 200 MHz, 199 MH2 y fr@imth@circuit, keeping the
(c) 199 MHz, 200 MHz tantat bV ?

(4} 201 MHz, 200 MHz

2.7 A silicon n MOSFET has a threshold voltage of 1
V and oxide thickness of AD.
le, (si0) = 3.9, &, = 8854 x 107" F/em,
g=16x107*C].
The region under the gate is ion implanted f

threshold voltage tailoring. The doseand ty
the implant {assumed to be a sheet charge at

the minimum and

A, 180 mA {b) SmA, 110 mA
10 mA, 55 mA () 60 mA, 180 mA

A dynamic RAM cell which hold 3 V has to be
refreshed every 20 m secs, so that the stored

interface) required to shift the thresh

ltc~1\f a:e quired fo stutl the Tires g voltage does not faft by more than 0.5 V. If the cell
08 Y22 has a censtant discharge current of 0.1 pA, the

(@ 1.08 10 "/, p-type slorage capacitance of the cell is

(5) 1.08 x 10%/cm?, n-type (@) 4 x 10 F (b 4% 107 F

(t‘} 54 % 1[}“/61‘[‘[2, p-type () 4 x 10V E ) 4x 10—15 F

2.12 A 10 - bit ADC with a full scale output volrage of
10. 24 V is designed to have a + LSB/2 accuracy.
if the ADXC is calibrated at 25°C and the operating
temperature ranges from 0°C to 50°C , then the
maximur net temperature coefficient of the ADC
should not exceed
{(m) £200V/°C ) +400uV/°C

e () 1600 V/°C () £800pV/°C

) ‘ | 213 A memory system of size 26 K bytes is required
g to be designed using memory chips which have

- 12 address tines and 4 data tines each. The number

= of such chips required te design the memaory

system is
& 055, @ 2 b 4

) 3 dy 16
©) 8 ) 058, 8 (@

M AR
the overali uctanceg, . {é ——} is given
= o



204 The following sequence of instruclions are

2,15

216

217

218

.19

2.20

exvetited by an B8RS micraprocessor

LOHE LXE w1, 27 FF
a0 CALL I
i PO

The contetls of the stack pomler (SP) and Lhe HL,
register pair on completion of executson of these
instructions are

{a) SP =27 FF, HL = 1003

{by 8P =27 FD, HL = 1003

(v} SP =27 FF, HL = 1006

{d} 6P = 27 FD, Hi. = 1006

The number of bits in a binary PCM system is
increased from # 1o + 1. As a result, Lthe signal to
quantization noise ratio wilt improve by a factor

n+1i

fa}

2
{h g+ n
{L'} 22(1:v 1340

{d) whichis independentof n

The autocorrelation finction of an energy signal
has

{#} nosymmelery
{c} odd symmetry

{i conjugate symmetry
{4) even symmelry

An FM signal with a modulation index 9 is applied
to a frequency tripler. The modulation index in
the output signat wili be

(@0 (by 3
{c) 9 {d@ 27
The critical frequency of an ionospheric lafes is
18 MHz. What is the maximum launching an
from the horizon for which 20 MHz il b
reflected by the layer 7
{a} 0° {# 30°
{c) 45° () 90°
A 1 km long microwave link us tennas
each having 30 4B gai power transmitted
by one antenna is 3 , the power
received by the other nna i$ approximately
(e} 98.6 uW uWw
(£} 63.4 uW {d} 55.2uW

lerahas a conductivity of 10°

ability of 47 x 1077 H/m. The
the material at 1 GHz is

(209 pm

{f) 309 um

he following questions (3.1 - 3.5}, match each
& items A, B and C with an appropriate item
on the right. (5x3=1%5

< In the circuit shown in the figure is () - (),

assuming initial voltage and capacitors and
currents through the inductors to be zero at the
time of switching (f = (), then at anytime ¢ > 0.

{m)

(b)

ommon-emitter

mplifier

3.3 (m A shift register
can be used
by A multiplexer
can be used
(c) A decoder ¢can
be used

3.4 (1) Capture effectis

{1} Current increases
monotonically wiph
time

(2) Current decre
monotonically wi
time

{3) Curr remains
constant at V/R
urrerit first increases
n decreases
© current can ever
flow

r{1) does not provide

current gain

(2} isawideband
amplifier

{3) has very low input
impedance and very
high current gain

{4) has very high input
impedance and very
high current gain

{(5) provides high
common mode
voltage rejection

{1} for code conversion

(2} o generate memory
chip select

(3} for parallel-to-serial
conversion

{4) as a many-to-one
switch

{5) for analog-to-digital
conversion

{1} an AM system

a characteristics of

(b} Granular noise
QCCUrs in

{¢) Guard band is
reguired in

{2} an FM system
{3) a DM system
{4) a FDM system

{5) a PCM system
(6} a TDM system



35

(i} S5 Modulation (1) Transpiission line (€) Mode! dispersion (3) Faraday's |
4 : araday's law

{mv . g=0 {2} Hilber! transform {4} Absence of magnetic
manopoles
(5) Waveguides
(6} Phase-locked loop
ANSWERS
L1 L2 13 14 LS Lel 174 18¢)  Ls @ 110
L1148 3.12{d) 1.13(6 1.14(c) BI5{0)  116{)  1L17{} 1.18 W 11946 120 {d)

216 22@ 2300 240 2500 26  27@ 28 290 210

2,11y 2.12(8) 2.13{) 2. 14(0 215{) 2.16{(dy 217 (  2.18(b) 219 ey 2

11
1.2

1.4

1.6

L7

1

1.12

EXPLANATIONS

A= JA%+A% = ,‘32+42 =5A

The meter will read during positive haif for
half-wave rectitier.

4 04
noK ® ; mA

Hence none of the answer is correct as current is
given in A and not in mA.

L1

AL
=

A short circuited line of length 3./4 shows
infinite impedance al the other end, hence the
current is zero.

ircularily polarised and power transter is 0.
Chatge enclosed by the cube,
Q=d4rx1*x10=40n

Q 40%

Ver ™ Ve + Vg

As VCB is increased, VCE is pushed to the neg

- - 2
region, I. start even from the negativ = Armatorine S 0 =04nC/m
and transistor operates in the revefse
maode. 2
Brorcea = By In the active region. s+5 A 5

: 3 . = = e =
In the saturation region B, Br- 22 Fl (s+1){s+3) s+1 543
Since delay has to b nuiber of clock 5 5 0
pu!ses' A:5+ 22’ B: st z—-«v—~$—i
. . s+3|. s+ ily.a -2
Flash type i1, wh k period.
Counter type (2" - 1} ¥ = 4095 p sec. el gy et M
Integrati 4095 secs. S LT =2 e
imation type 0t =12 psecs. 2.3 In steady state, capacitors are open and
inductances are short.
1
I resonance, AR & A o
1+ y2 G
w Dp tbﬁ+ Vi 0K
- = 2
© = image frequency. o
So the first detector gives some image rejection Ear Ve,
which may be sufficient at low tuned
frequencies. As this may be insufficient at high Ve, = 100 x 40 _gnv
50

frequencies, RF stages may be added.
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