GATE - 1992

Electronics and communication Engineeting

{40 x 2 = 80 marks)
1.1. Relative to a given fixed tree of a network,
{a} Link currenis form an independent set,
(&) Branch voltage form an independent set
{c} Link currents form an independeni set
() Branch voitage form an independent set

1.2. For a 2-port network to be reciprocal,

(a2} L Ty [£])] Y= Y
(e} by, ==k () AD-BC=0

1.3. For the series R-L circuit of the given first figure,
the partial fissure diagram at a certain frequency
is shewn in the given second figure. The
operating frequency of the circuif is
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{a) equal to the resonance frequency
{0} less than the resonance frequency
(¢ greater than resonance frequency
() not zero.

14. For the compensated attenuaigr o
figure, the impulse response un

R,C, = RC, is

1.5 Of the four networks, N N, N, and N, of the
given figure, the networks having identi
driving point functions are

{9 N,and N,
15} N} and N,
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tny The system is compietely controllable
(b) The system is not completely controllable

() The system is compietely observable
{d) The system i» not completely observable.
k ‘.,-\,T,
1.7. A progess with open-ioop model Gis} = T::T

is controlied by a PID controller.

For this process

{a} the integral mode improves transient
performance

{1? the integral made mmproves steady-slate
performance

¢} the derivative mode improves transient
performance

{#) the derivative mode improves steady-state

performance.



L& A dniear discrele-hime systom bas the chanters.
tre oqatation, 51 - 081z 0 The syslem
(a3 is stabie
% is maarginatly sable
() is anstabhe
() stability canput be assessed from the geven

informaiion.
1.8, Bode plot of a stable system is shown in the grven

figure. The franster function of  Lhe
sysfem is - - - -
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1.10. Given 2 umity feedback system with open-loop

K
transfer function, Gia)= - The root

s{as s «2)

locus plot of the system is of the form.
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1.11. Asemiconductor is irradiated it
carriers are uniformiy generat uk its
volume. The semico 15 HMtype with

. 9 P
N, = 18" per ¢m’. efbess electron

concentration in the ste
per cm® and if ©

eis An = 10
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{ N junciion series with a 100 ohms
FESISLOr, is farwant ¢

1 {iosed so that a current of
0 mA flows. 1 (he voltage acruss this
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cranlanategy m-.t.m[nﬂ(‘mniy reversed by MY
at f e, the eoverse curren! bhat Hows thmugh Lhe
diode at ¢ = {8 approxamately given by

{By HIG mA

{f} S maA

{(nt OmA
() 200 ma
Aronfrared LED is usualiy fabricated from
iy Ge {in Si

{ey Ga As i) Ga As P
it a transistor having finite B, the for
across the base emitter junction is kep
aned the reverse bias across the collector
tion s increased. Neglecting t
the cellector-base junclion a
region generatin current, th

wili______ {increase/decr
constant). ‘
An n-channel s a ginch-off voltage of
V =~5Y, ;and § = 2mA/SY.

The minim

{ .o =0V and Vi =20V
~=—7 V¥ and Vm=2{}\’

The [FET in the circuit shown in the given figure
hasan by = 10mA and Vp = 5 V. The value of the
resistance R for a drain current 1, = 6.4 mA is
tsefect the pearest value}

7 L

() 150 ohms {#) 470 chms
{r) 560 ohms {f) 1 kilo ohm. .
An op. amp, has an offset voltage of m\’l and is
ideal in alf other respects. If this op. amp. 15 used
in the circuit shown in the given figure, the
output voltage will be (select the nearest value}

() + my
[N RY



1.18. If the lransistors in the given figure have high
vahies of B and a Vg of 0.65 vait, the current I,
flowing through the 2 kilo ohms resistance will

be.....
T
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1.19. The circuit of given figure, uses an ideal op amp.
For small positive values of V.. the circuit
works as
(a) a halfwave rectifier Yok
{b) a differentiator
{c) a logarithmic amplifier
(d) an exponential amplifier,

w

120,

Assume that the operational amplifier in given
figure is ideal. The current, I, through the 1 K ohm
resistoris . ........

(b) B0 ohms
{d) 0ohms

logic realized by the circuit shown in given
figure is

@ F=A+C
{d) FeB+C

1.23. Choose the correct statement{s) fror the

1.24.

il

1.26.

foliowing

{n) PROM contains a programmable AND array

and a fixed OR array
{by PLA contains a fixed AND array a

programmable OR array

{¢} PROM contains a fixed AND By
programmable OR array

{d} PLA containsa program A d

a programinabie OR ar

Given figure ghows the ci
Resistor Tranp

gate in the
Logic (RTL) family.
4

1) NAND
e} NOR

{ AND
{d} OR

The initial contents of the 4-bit serial-in-paraliel-
out, right-shift, Shift. Register shown in given
figure is0110. Aftep three clock pudses are applied,
the contents of the Ghift Register will be

(0101
@ 1111

(1) 0000
() 1010

In an 8085 microprocessor system with memory

mapped 1/0,

{a} 1/0 devices have 16-bit addresses

{b} 170 devices pre accessed using IN and ouTt
instructions

{¢) there can be a maximum of 256 input devices
and 256 output devices

(# arithmetic and logic operations can be directly
performed with the 170 data.



1.2%, The foliowing program is run on 8085
MICTOPTOCessoT !

Memory Address in hex Instruction
2000 L.X15P, 1660
2003 PUSH H
2004 PUSH B>
2005 CALL 2050
2008 PFOPH
2009 HLT

At the completion of execution of the program,
the program Counter of the B85 contains
and the Stack Pointeer

containg

1.28. Dual-slope integration type Analog-to-digital
converters provide

(#) higher speeds compared to all other types of
A/D converters

(#) very good accuracy without puiting extreme
requirements on component stability
(€} good rejection of power supply hum

{4) better resolution compared to all other types
of A/D converters for the same number of
bits,

1.29. Which of the following signals is/are periodic ?
@) 5{) =cos 2 + cos 3¢ + cus 5t
) S (8} = exp (j8a)
(€} ()= exp {~ 7t} sin 10x¢
{d} S {8 = cos 2t cos 4¢
L36. f G () represents the Fourier trafisfosfn 8t.a

signat g (£} which is real and odfl symimelrie in
time, then

@) G{p is complex

B Gpis imaginary

{e) G{fis real

{d} G (f) is real and non"egative.

131. The maximum power efficiency of an AM modu-

lator iz
(7)) 2585 h 506%
) 75 (dy 100%

132, For a‘random variable x following the probability
defsity Finction, p (%), shown ingiven figurethe
Keafand the varianee are, respectively,

124 Mz
_] a e B °
W) 1/2and2/3 () Tand4/3
(&) land 2/3 @) 2and 4/3.

1.33. The bit stream 01001 is differentially encoded us-
ing ‘Delay and Ex OR’ scheme for DPSK trang-
mission. Assumning the reference bit as 3 'Y’ and
assigning phases of ‘0" and = for 1's and 0's re-
spectively, in the encoded sequence, the transmit-
ted phase sequence becomes

{ay nQan(} (&) Cwnn00
{c) O=unad {d) #rlnn

1.34, Coherent demodulation of FSK signai can@e ef-
fected using

(1) correlation receiver
(¥} Bandpass filters and envelgpe dectors
{c} matched filter
(d) discriminator detection.
1.35. Bource encoding in a data commuiication system
is done is order ¢
(1) enhance thelinfosfhation transmission rate

(&) reducegliptraismission errors
(¢} consérve the transmitted power
{d) faciiitale clockrecavery in the receiver.

1.36. A tramsmission line whose characterstic imped-
ancf(is a pure resistance
{a} Mt be a lossiess line
{2 must be a distortionless line
(c; may not be a lossless line
(d) may not be a distortionless line,

1.37. Which of the following statements is/ are correct ?
(a} Al the resonant frequencies of a microwave
cavity are harmonics of a single frequency
{#) No two of the resonant frequencies of a
microwave caity are harmonics of a single
frequency

(t) Resonant frequencies of 2 microwave cavily
form distinct sets of harmonicaily related
frequency

() None of the above, because a microwave
cavity does not resonate at a number of
frequencies.

1.38. Two dissimilar antennas having their maximum

directivities equal,

{a) raust have their beamwidths aiso equal

(b} cannot have their beamwidths equal because
they are dissimilar antennas

{c} may not necessarily have their maximum
power gains equal

(@) must have their effictive aperture areds
{capture areas) also equal.



1.39. The beamwidth-between-first nul! of uniform 148, In a multicavity magnetron, strapping is

linear array of N equally-spaced {element employed primarily

spacing = d), equally-excited anlennas is deter- {a) to prevent mode jumping

mined by (b) to increase the seperation between th

{a) N aione and not by 4 resonant frequencies in the n-mode and i

(b) 4 alone and not by N adjacent modes

{c) the ratio, (N/d) {c) to reduce the back heating of the

(d) the product, (N4} (d} to increase the cutput of the m
ANSWERS
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