SECTION - A

1. For each of the fallowing (1.1 - 1.40) four alternatives {A, B, C and D) are given,
out of which ONLY OMNE is correct. Indicate the carrect answer by writing {4, B, C
or D) as appropriate, against the corresponding question number in the answer

book.

1.1 & network has 7 nodes and & independent loops. The number of branch th
network is
fay 13 {by 12 fch 11 {dy

. . o1
1.2 The eigen values of the matrix A = [1 }are

]

{EI]I 1,1 (b} -1,-1 {I:} jl_j ‘(d} 1,-1
1.2 Iff[f]=m,then the value of lﬂf(ﬂ

{a) cannot be determined era

{c) isunity \ infinite
1.4 The trigonometric Fourier series pe ictime function can hawve only

{a) cosine terms {by sine terms

{c) cosine and sine term {dy d.c. and cosine terms

1.5 The nodal method
{a) KvL and O y
{c) KCL andEK

t Sfalysis is based on
{by KCL and Chm's law

{dy KCL, K¥L and Chrm's law

1.6 tHeorem is NOT applicable to networks containing
elements (b dependent voltage sources
ent current sources {dy transformers

parallel RLC drcuit shown in Fig.1.7 is in resonance, In this cicuit
fal |IR| = 1lmA

(b) |Zx+ I > 1ma I L e
1 RMSC.D R L
=3 |IR+IC|«:1mA T

(d) |2z + Ic|> 1maA




1.8

1.9

1.10

1.11

1.12

3

& periodic signal #(t) of period T,is given by
1, |i'|=:T1

H|E] =

) 0, T1{|i'|«:T—‘J

2

The d.c. component of x{t} s

T 2T T
(a) =+ (b) (e} —+ (dy =

Ta ET,:, T kN
The unit impulse response of a linear time invariant systemls it step
function wit)., For t=0, the response of the system ot scitation

E'“u(f] ,d = 0will be

(a) ae™" (b3 [ ][ e~ | (c) a[l Oy 1-e
Qrk is

The short-circuit admittance matriz of a tw %

The two port network is
{a) non-reciprocal and passive {by non-reciprocal and active
{c) reciprocal and passive {d) reciprocal and active

The voltage across thegder
{a) 0.5 W
(b} 3.0%
(c) 2.5
(dy 4.0

on and hole concentrations in a intrinsic semiconductor are n; and p;
tively., When doped with a p-type material, these change to n and p,
ively. Then

A+ g=rf+f (b) n+n=p+p (C) ngy=np (d) np=np

If fzof BIT isrelated to its g, &, and £, as follows:

o +C ex|C_+C
(3) fr =0t —# (b fT=M
Om Gm
(0 f - () fr =27

[ ar e ]



1.14

1,15

1.16

1.17

1.158

1.19,

1.21,

The static characteristic of an adequately forward biased p-n junction is a straight
ling, if the plotis of

fa) loglws log ¥ (b log L ws. ¥ {cy Iws. logW (dilws ¥
& long specimen of p-type semiconductor m aterial
{a) is positively charged

{by is electrically neutral

{c) has an electric field directed along its length

{dy acts as a dipole Q

The Z-transform of the time function Z F{n-klis @ ¢
k=0
2
Z-1 z z (Z -1]
(d) —

(a) === (b) s ©)

Z -1
The number of roots of 53+552.+?5+ Oin left half af the s-planeis
fa) zero {(by one c) two {(d) three

The transfer function of a t of@eter 15 of the form

K K K
(a) Ks J () (d) ———
(5+1] g(g+1]
Consider a u edback control system with open-loop transfer function
G[s] = L} g gteady state error of the system due to a unit step inputis
* 1
by K {c) © {dY infinite

nsfer function of a zero-order-hold system is

1 1

- 1 -5T I_:I - 1_ -5T
[)eve) ® (3)0-e

(c) 1- [i] g~ (d) 1+ [i] g~
= =

In the Bode-plot of a unity feedback control system, the value of phase of G{ja)
at the gain cross over frequency is —125°, The phase margin of the system is

(a) -1250 (b} -55o (c) 55O (dy 1250



1.22, Consider a feedback contral system with loop transfer fucntion

K {1+ 0.55)
Gs)H(s] = g1+ s)(1+2s]

The type of the dosed loop system is
{a) zero {by one {c) two {d) three

+3Ts

. 1 .
1.23, The transfer function of a phase lead conftroller is . The maximumQualussof

phase provided by this controller is
{a) 90® {by B0@ {c) 45° )

1.24, The MNyquist plot of a phase transfer function g{ja) H{j fa 5‘5 em encloses the
{-1,0% point, The gain margin of the system is

{a) less than zero by =
{c) greater than zero {dy Wofinit

1.25 The transfer function of a system is

The characteristic equation of t

{a) 2s?4+654+5=0 (hy [s+1]2[s+2]=lil

() 252+65+5+[5+1 2@ {d 252+65+5—[s+1]2[5+ 2] =0
t

1.26 In a synchro e tor, the output woltage is proportional to [m(f]]" Jwhera

@ (t]is the rot lodty and n equals

* (h) -1 (c) 1 (dy 2

1.27 FETs, each characterissed by the parameters g andr,are

in parallel. The compaosite FET is then characterized by the param eters

and 2r, )] g?”‘ and %‘:’ (c) 29, and %‘:’ (d) 2g,, and 2r,

\4""“"1""\ : R
0y

The circuit of Fig.1.28 is an example of
feedback of the following type

{a) current series
{by current shunt

{c) woltage series Y

{dy woltage shunt



1.29 In adifferential amplifier, CMRRE can be improved by using an increased
{a) emitter resistance {bY collector resistance
{c) power supply voltages {d) source resistance

1.30 From a measurement of the rise time of the output pulse of an amplifier whose
input is a small amplitude square wave, one can estimate the foll
parameter of the amplifier:

{a) gain-bandwidth product (bY slow rate
{c) upper 3-dB frequency {d) lower 3-dB freque

1.21 A distorted sinusoidal has the amplitudes A, A, A, .. of the flindamgental, second
harmonic, third harmaonic, ... respectively. The total harmonic o s

A2+J‘ﬂ|3+
Al

1,‘;422 + A32 + ...
(c)

JA12+A22 +A§

(a)

1.32  The emitter coupled pair of BIT's. gifve ar transfer relation between the
' tial input voltage V¥, only when the

mal voltage, where o« is

magnitude of ¥, isless o time

(a) 4 (b3 (c) 2 (d)1
1.33 In ashunt-shunt n edback amplifier, as compared to the basic amplifier
{a) both, inpu utput impedances, decrease
(b inputimp e Mecreases but output impedance increases
peda increases but output impedance decreases

{cy input
(d} '

utSnd output impedances increase

1.34 e amplifier has a low-pass response with three real poles at s = -ay,

iz, The approsimate overall bandwidth B of the amplifier will be given by

B = @y + s + g (b l=—+—+—

|

(C) B =[w +wy+ w3 (d) B =yfw] + ol + e



1.35

1.36

1.37

1.28

1.39

& high Q-quartz crystal exhibits series resonance at the frequency w.and parallel
resonance at the frequency @,. Then

{a) w.is very close to, but less than w,. (b)) @, .

m 2
(C) wgis very close to, but greater than . =)
Cne input terminal of high gain comparator circuit is connected to grow(id a
sinusoidal voltage is applied to the other input, The output of com paratofwill
{a) asinusoid {by a full rectified sinugo
{c) ahalfrectified sinusoid {d) a square wawve
In a series regulated power supply circuit, the wvoltage ga . of the ‘pass
transistor satisfies the condition: ¢
fa) A, (b 1= A < =y = (dy A, =1
For full wave rectification, a four diode hg ifler is claimed to have the

following adwvantages over a two diode circlit;
(1) less expensive transformer
{2y smaller size transformer, and

{3} suitability for higher voltag licathan.

Of these,

{ay only (1) and (2} are e {by only {13 and (3} are true

{cy only (2) and {3} ae fr (dy (13, (2% as well as (3} are true

In the MOSFE liffer of Fig.1.39, the s=ignal outputs %; and %2 obey the

relationship

Fo
+
Wy
'-.-'+ -
+ Ry :
W) 7 I

1 J
(a) ¥ by v (cy ] () <

the units of iare
£T



2.

2.1

2.2

2.3

2.4

2.5

For each of the following (2.1 - 2.40) four alternatives {4, B, C and D} are given,
out of which OMLY OME is correct. Indicate the correct answer by writing (A, B, C
or O} as appropriate, against the corresponding question number in the answer
book.

The minimum number of 2-input NAND gates required to implement the Bao f
function 2 =A B C,assuming that &4, B and C are available, is
fa) two (by three fcy five {d) six

The naise margin of a TTL gate is about
fay 0.2 W by 0.4 v (c) 0.6 Y {dy

In Fig.2.3, A= 1andB =1, theinput B is now replac
the outputs » and y will be

a quuencﬂ 101010....

{a) fixed at 0 and 1, respectively
(b = = 1010 .... while y = 0101 ...,
{cy = 1010 ... and y = 0101 ...,
{dy fixed at 1 and 0, respectively

' ] }—‘;Y
an equivalent 2's cnmpeme@zentatun of the 2's complement number

1101 is
(a) 110100 (byfo (cy 110111 (dy 111101
The threshold wolt ach transistor in Fig.2.5, is 2%, For this circuit to work
as an inwverter, ¥ st fake the values e
{ay -5 and D@
by -5% and & -

3¢

b VT »—0

K

-oW
Aan [/0 processor control the flow of inform ation between

{a) cache memaory and [/O devices {by main memory and /0 devices

(o) two [/O devices {d) cache and main memaries



2.7 Twio 2's complement number having sign bits ®x and v are added and the sign bit
of the result is z. Then, the occurrence of overflow is indicated by the Boolean

functian
(a) wyz (b) xyz
(c) X¥z+xy Z (dy wy + yz + zx

2.8 The advantage of using a dual slope ADC in a digital voltmeter is that
{a) its conwversion time is small {bY its accuracy is high
{c) it gives output in BCD form at {d) it does not require’s narator

2.9 For the identify A+ AC+BC = AB+ AC, the dual form is Q

(3) [A+B][A+C|(B+C)=[A+B](A+C|

L 4
(b) [A+B][(A+C)[5+ ] (A+B][A+C)
(c) (A+B)[A+C)(B+C)=(A+5)(4+C] ()
(d) AB+AC+BC=AB+AC @
2.10  Aninstruction used to set the carry FI3§,in'e computer can be classified as
{a) data transfer {by arithmetic
{cy logical {dy program control
2,11 Fig.2.11 shows a\ m
counter, here K is T J
(a) 1 ] Q ] Q
(b) 2 _ _
(c) 3 — 0 ie—| K o
d) 4 * i 1
() . | |
CLK

e

_ "4
(a) 1R (bl ﬁ (c) ) (d}ﬁ



2.13 The K-map for a Boolean function is shown in Fig.2.13. The number of essential
prime implicants for this function is

(a) 4 S0 01 11 10

(by 5 oo| 1 1| o |1

{c) 6

(dy g o1l o | o o |1
11 1 ] 0 0
ol 1 o | o |1

2.14  For small signal a.c. operation, a practical forward biased digge be modeled
as
{a) aresistance and a capacitance in series ¢

{by an ideal diode and resistance in parallel
{c) aresistance and an ideal diode in series

{d} aresistance
2.15  The amplitude spectrum of a G aussian |SE®

{ay uniform (b a sine function

{c) Gaussian {dy an impulse function
2.16  The ACF of a rectangular gul fdbration Tis

{a) arectangular pulsdo ion T

{by arectangular uration 2T

() atriangula duration T

{dy a triangul sdof duration 27

2.17 arfel selectivity of super heterodyne receiver depends upon
rs only {by RF and IF amplifiers only
ctor, RF and IF amplifiers

selector, and RF amplifiers only

In a PCM system with uniform guantization, increasing the number of bits from 8
to 9 will reduce the guantization noise power by factor of

(a) ® (b) B (c) 4 (d)2



2.19

2.20

2.21

2.22

2.23

2.24

2.27

The Fourier transform of a function ={t) is ®{f). The Fourier ftransform of

ax [f] il b
o will be
ax (f) : . x[f)
(a) — (by joafx (f) (cy Jox(f) (@)
Flat top sampling of low pass signals
{a) givesrise to aperture effect {bY implies over samplig

{c) leads to aliasing {d} introduces delay d

& DSB-SC signal is generated using the carrier DIIS ), f+|5' an odi|ating singal
=it The envelope of the DSB-5C signal is

(a) (1) (b |x(t @

{c) only positive portion of x{t) {dy @

Quadrature multiplexing is

{a) the same as FDM he same as TDM

(c) acombination of FOM and TD
{d) quite different from FDM a I+

The Fourier transform of &'v e€ignal #{tyis ¥{f). The unit of |X[f]| is

{ay waolt h] ec (o) wvolt/sec (d) vaolt?
Compression i refgrs to relative compression of
{ay higher sign itudes {by lower signal amplitudes

'gnal‘frequenciES {dy higher signal frequencies

(by B, =% () By, =5y (d) By = 26,

The spectral density of a real valued random process has
{a) an ewven symmefry {by an odd symmetry
{c) aconjugate symmetry {d) no symmetry

The probability density function of the envelope of narrow band Gaussion noise is

i T T B T P T o TR [N, P R o L R



2.28 The intrinsic impedance of copper at high frequencies is
{a) purely resistive (b purely inductive
{c) complex with a capacitive component

{d) complex with an inductive component

2,29  The Maxwell equation Vx H =J?3|_?i5 based on

{a) Ampere's |aw
(b Gauss'law

{c) Faraday's law
{dy Coulomb’s law

2,30 all transmission  line sections
shownh in Fig.2.30 hawve

characteristic impedance gL ZRa
R, +j; The input impedance
Zequals
2
(a) ER‘J (b} R,

E 1
&) 2, () 2}%@ Epm—
2.31 The time average vectar,  in mez, for a wawve with
fre are is

E = 24p/t@8713
2.4 4.8 ~ 4.8 =
d

2.4
az {
T

{by 10 m {c) 20m (dy30 m

depth of penetration of wave in a lossy dielectric increases with increasing
fa) conductivity {(by permeability {c) wawvelength (d) permittivity

2.34 The polarization of wave with electric field vector E = £ ef(®+#2) [Ex +5y] is

{a) linear {by elliptical
{cy left hand circular {d) right hand circular



2.35

2,36

2.37

2.38

2.39

2.40

The vector H in the far field of an antenna satisfies

{ay VH=0and VxH =0 by VH=0and VxH =0

(o) VH=0and VxH =0 {dy VH=0and VxH =0

The radiation resistance of a circular loop of one turn is 0.01&, The radighion
resistance of five turns of such a loop will be

(a) 0.0020 (by 0,018 (c) 0.050 (dyn.2

AN antenna in free space receives ZpwW of power when the inciden % field is
20 m¥/m rms, The effective aperture of the antenna is

(a) 0,005 m? (b} 0.05 m* (c) 1.885 m* (d)y§77 m?

The maximum usable frequency of an ionospheric la “®hcidence and with
8 mHz critical frequency is

(a) 16 MHz (b) %MHZ () BmH

N

{dy about 5.93 MHz

& loop is rotating about the v-axi netic field £ = Ay CDS[mf +¢i] axT. The

voltage in the loop is
{a) zero {by due to rotation anly

{c) due to transformer adii

{d) due to both rotatidh an nsformer action
The far field of erfia varies with distance r as

1 1 1 1
ar — by — cl — dl —=
() — (b) © = @

O the frequency of resonance and the resonant impedance of the parallel
' wn in Fig.2. What happens when L = CR%?
L R
o LI




<, & voltage source of internal impedance R_+ jX_supplies power to a load of
impedance R + jX;in which only R is wvariahle. Determine the walue of R, for

maximum power transfer from the source to the load. Also, find the numerical
value of & if the source impedance is 3.04 (purely resistive) and X, is 4.0,

5, {a) Draw the transfer characteristic of the drcuit of Fig.5, assuming both
Dz to be ideal.

{bY How would the characteristic change if Dz is ideal, but Dy is non-id in t
it has forward resistance of 108 and a reverse resistance of infi

L 4
&. Siven an irrotational vector field
F = (klxy +k223]5x + [3x2 oy e —y]_éz
Find v. Fat (1,1,-2).
ION B
50 Marks)
A S er TE stions. Each question carries 5 marks,
7. The loop transf ion of a single loop control system is given by

100 a7

]=s(1+D.Dls]

Myguist criterion, find the condition for the closed loop system to be

characteristic equation of 3 feedback control system is
st 42057 + 1657 + 25+ K =10

{in Determine the range of K for the system to be stable.

{iiy Can the system be marginally stable? If =0, find the required value of K and
the frequency of sustained oscillation.



g, Oraw a signal flow graph for the following set of algebraic equations:

Yz=4a)y1 - 0¥z
¥ =8F: +0¥F,
¥q=by.—dy,

2
Hence, find the gains y—iand ]
¥ ¥y

10, Consider the system shown in Fig.10. Determine the walue of
damping ratio is 0.5, Also obtain the wvalues of the rise time f,

owershoot M, in its step response.

Ris) 16 Cis)

k J

11, Determine the input impedance of the ig.11 and investigate if it can be

inductive,




13, In the circuit of Fig.13, determine the resistance R, seen by the output
terminals. Ignore the effects of A, and R,
+I'-'Ic|:

1k B=99
=1L

s 1k =#—Fo Q
= rS +12W
14, The JFET in the drcuit of Fig. 14 is characterized b
the parameters Ip.. = 4MA and V, = -4V,
Find (a) V, if ¥, =0, and ()
(b)Y V; if Vy =0 % .

O Pl

-12W

15, The  mod-5 counter iy in Fig.15 counts through states
Q,Q1Qy = 000,001,010 0

fay Will the count It happen tao bein any one of the unused states?

{by Find them m fate at which the counter will operate satisfactarily.
Assume the gdtion delays of flip-flop and AND gate to be f; and t,
respectiv

oD




16.

17,

15,

19,

For the TTL circuit shown in Fig.16, find the current through the collector of
transistor Qg when YYo= 0.2Y,

ASSUM e Vopyoay = 0.2V, F=100 and Vie(say = 0.7¢. The « of Qyin its inverse active

53t

mode is 0.01,
v
40K 20K SHbK
Q2
I|:'| Qa
Qu Vo
Q TN
e ‘s
Write a short assembly language ithout wsing any arithmetic
instruction, to store hexadecimal 50 iffthe register of 8085 microprocessor,

Data in other registers of thé pg
prograrm.

must not alter upon executing this

Implement a monostable
also determine an expre

ator using the timer circuit shown in Fig.18,
time T of the output pulse,

Comparator 1

et i o | output

reshald

\ 4

Trigger

The pulse rate in a DM system is 56,000 per sec. The input signal is 5
cos{2ml000ty + 2eos(2xZ000t) W, with t in sec. Find the minimum wvalue of step
size which will avoid slop overload distortion. What will be the disadvantages of
choosing a value of larger than the minimum?



20,

21.

22,

23,

24,

25,

26,

an SSB signal is demodulated by using a synchronous demodulator. Howewver,
the locally arranged carrier has a phase error &, Determine the effect of the error
on demaodulation. What will be the effect of this error if the input is DSB-5SC in
place of SSBY

white noise of two-sided spectral density 2 x 107 w%/Hz is applied to a simplegR-C
low pass filter whose 3dB cut off frequency is 4 kHz. Find the mean ar
value of the noise output.

. - T !
Consider a rectangular pulse git) existing between t= ) and nd and

sketch the pulse obtained by convolving g{t) with itself. The Bourieg transform of
git) is a sine function. Write down to Fourier transform of theQuulsg obtained by
the abaowve convalution,

\ 4
& rectangular wawve guide with inner dimensions M has been designed
for a single mode operation. Find the possible frEquengy range of operations such
that the lowest frequency is 5% above thegmit the highest frequency is

5% below the cut off of the next higher mafle,

& plane wawve with F = 10ei#4
conductor [ying in the =-y pla

impedance is & x 107 £45°0
depth in the conductor.

incident normally on a thick plane

ductivity 1= 6 x 10% S/m and surface
ine the propagation constant and the skin

The electric field vectar o IS given as
E- EDE.I'{alr+3x—4 B8~ + 4 Sa: wim
25
Its frequency i z,
{in Investigate i€ wave is a plane wave,

ine @ propagation constant, and

the phase velocity in y-direction,

w- and -z directions is partially filled with a dielectric as shown in Fig.26. A
GHz TEpwave is incident on the air dielectric interface as shown, Find the

YSWER at the interface,

r 4

Air —m =4

Som

SR



	ECE1998_Page_01
	ECE1998_Page_02
	ECE1998_Page_03
	ECE1998_Page_04
	ECE1998_Page_05
	ECE1998_Page_06
	ECE1998_Page_07
	ECE1998_Page_08
	ECE1998_Page_09
	ECE1998_Page_10
	ECE1998_Page_11
	ECE1998_Page_12
	ECE1998_Page_13
	ECE1998_Page_14
	ECE1998_Page_15
	ECE1998_Page_16
	ECE1998_Page_17



