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For each of the following (1.1 = 1.40) four alternatives (A, B, C and D) are given,

out of whicn ONLY ONE Is correct., Indicate the correct answer by writing (A,
or D} as appropriate, against the corresponding guestion numbper in the answer

slele]’®

3. C

A network nas 7 nodes and > independent loops, The number of pranches in the

network s

ey o (b} 12 fey Ll (d) 10
The eigen values of the matrx A = {0 are
bar): Lol o8 v I | (c) j,-] ey 1,-1
If f(t) =—=,then the value of lim F(L)

T 55 —.E:LJE L5 e .
(a) cannot be determined (b) is zero
(C)} Is unity (d) is infinite

The trigonometric Fourier series of a periodic time function can have only

(a] cosine terms (D) sine terms

(C) cosine and sine terms (d) d.c. and cosine terms

The nodal method of circuit analysis is based on

(a) KVL and Ohm's law (b) KCL and Ohm’s law
(c) KCL and KVL (d) KCL, KVL and Ohm’s law

Superposition theorem is NOT applicaple to networks containing

(a) nonlinear elements (b) dependent voltage sources
(c) dependent current sources (d) transformers

The parallel RLC circuit shown in Fig.1.7 1s in resonance. In this cicuit
(3) Iz < 1mA

by I, +.0; | 5 1mA | --
' 1mA HMSCD % o S L
(c) |Ip + -] < 1mA N ' =

(d} Iz +I-|>1mA

LOLLEGE.
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A periodic signal x(t) of period [ _Is given by

1. Herg
% (t) = -
|0, T, <lfje2
| Z
The d.c. component of x{t} is
/1 /1
(a) — D
(a) FS ) 27,

The unit impulse response of a linear time Invariant system Is the unit step

function uf{t). For t=0, the response of the

e 'y (t),a = 0Owill be

(a) ae? (by |=|(2 -e™)

The snort-circuit admittance matrix of a two-port network 1s

The two port network is
(a) non-reciprocal and passive
(C) reciprocal and passive

The voltage across the terminals a anc
(a) 0.5V
(b} 3.0\
(Cc} 3.5V

(d) 4.0V

The electron and nhole concentrations In a Intrinsic semiconductor are n; and p;
respectively. When doped with a p-type material, these change to n and p,

respectively. Then
(3a) n+p=n+p (b) n+n. =p+p

/p
(d) T

systermm of an  excitation

(c) all-e™¥] 2 A
g
-
S
o p

(D) non-reciprocal and active

() reciprocal and active

“ig.1.11 is

(c) np; =mp

It fr-of BIT is related to its g,,,C, and C, as follows:

{ :] f Ci-’-.“' 2 EH
el
. gﬁ'?
G
T o= =
G B A

(b) F, =-

(B 4 =

E;T{E,-T % E’”)

2z(C, +C, )

LOLLEGE.
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A

The static characteristic of an adequately forward piased p-n junction 15 a straignt

ine, if the plot is of
(a) log I vs. log V (D} leg I vs., V

(c) Ivs., logV (d} I vs., V

A long specimen of p-type semiconductor material

(a) is positively charged
(D} is electrically neutral
(c) has an electric field directed along its length

(d) acts as a dipole

The Z-transtorm of the time function z S(n—-kjis
KL

s B b o s (7 -1)
La) = 1) > 1 (c) {E 1y b - 4

557 478

(b) one

3 =0in the left half of the s-plane is
(d) three

The number of roots of s 1

(@) zZero (C) two

The transfer function of a tachometer is of the form

5 ) A b & K
Al K 5 5 (c) (5 +1) (d) 5{s+1]

Consider a unity feedback control system with open-loop transfer function

G(S5)= { & 1 . The steaqy state error of the system due to a unit step input is
5SS + 1]
(&) Zero (b} K LE] 7 (d} infinite

The transfer function of a zero-order-nold system is

I::E]\‘I ..s*l“x. (1 P E_ET ﬁ] [:D) leﬁ.! (1 ) E_:ET)
- A r | EEJ"

i ..I.I !I.... " ——
(c) l_?{é e (d) 1+iéie"“

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

B wles (b) -55° (), P (d) 125¢

LOLLEGE.
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1.24.

LD

L 28

1.27

1.28

Consider a Teedback control system with lcop transfer fucntion
K{1+0.5s]

G(s)H(s)= s(1+s)(1+2s)

The type of the closed loop system is

(id] ZEere (D) one (C) Two (d) three
The transfer function of a phase lead controller is ; 3_;5 . The maximum value of
| + 75

phase provided by this controller is
(a] Qe (b) 60° e 455 (d) 30°

The Nyquist plot of a phase transfer runction g{jw) H{jm) of a system encloses the
(-1,0) point. The gain marain of the system is

(a) less than zero (D) zero
(c} greater than zero (d) infinity

Vet ene b
(S + 1'_]1E (s + 2]

f

The transfter runction of a system Is

The characteristic equation of the system Is

(a) 252 +65+5=0 by (s +1) (s +2) =0
(¢) 25 +68%5+(s+1) (s+2)=0 (e} 282 6545~ [841]" [542) =0

T

In a synchro error detector, the output voltage is proportional to |@(t)1 ,where

@{t]is the rotor velocity and n equals

(a) -2 (b) -1 (€) 1 (d) 2

Two identical FETs, each characterissed by the parameters g, and r,are
connected in parallel. The composite FET is then characterized by the parameters

(3 ) g; and 2r, (D) g; and %‘ﬁ (¢} 2g,, and % (d} 2g,. and 2r,

’ W " + 4

The circult of FIg.1.28 1s an example of
feedback of the following type

(a) current series

/@ ;I ‘ U4
"

(b} current shunt

(C} wvoltage series

(d} voltage shunt | L

LOLLEGE.



1.29 In a differential amplifier, CMRR can be improved by using an increased

(@) emitter resistance (b) 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
nput 1Is a small amplitude sguare wave, one can estimate the following
parameter of the amplifier;

(a) gain-bandwidth proguct (b) slow rate
(c) upper 3-dB frequency (d) lower 3-dB frequency

1.31 A distortea sinusoidal has the amplitudes A,, A,, 4, ... of the fundamental, second
harmonic, third harmonic, ... respectively. The total harmonic distortion 1s

. o 2 2
r'rfllz ‘I‘Jﬂlg +.,.., '-!'ﬂllz +fﬂh3 P R oo

(a) b)) -
A, A,
xg'l,ﬂlzz-h.—‘ﬂljz-l—,-. o -!f.eﬂl’zg-l—.rﬂé—l—,-,ﬁi
' Iae. 33— W A I‘
‘-._,'ii :ﬂl-] T :ﬂlz T ;ﬂi T e 1 1 ;'I

L.3Z2 The emitter coupled palr of BJ1's gives a linear transrer relation petween the
differential output voltage and the differential input voltage VvV, only when the

magnitude of vV, is less o times the thermal voltage, where « is

(a) 4 (b 3 (c) 2 (d) 1

1.33 In a shunt-shunt negative feedback amplifier, as compared to the basic amplifier

(a) both, input and output impedances, decrease

(b} input impedance decreases but output impedance increases
(C) Input Impedance Increases but cutput Impedance decreases
(d} both, input and output impedances increase

L.24 A multistage amplifier nas a low-pass response witn three real poles at 5 = -wy,
- and ez, The approximate overall bandwidath B of the amplifier will be given by

T W W

'g3) B=w + + € (D) — = | |
&) M TEE VR \B) 5wy @y

1 .
(C) B=lo +w +wy)3 (d) B=.w +a +w

Z

LOLLEGE.
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1.36

i

1.38

L..59

1.40

A nigh Q-quartz crystal exhibits series resonance at the frequency e_and parallel
resonance at the frequency w,. Tnen

@) @.1s very close to, but less than a,. D) @, @,.
(C) @,is very close to, but greater than a,. (d) @, @,

One Input terminal of high gain comparator circuit Is connected to ground and a
sinusoidal voltage is applied to the other input. The output of comparater will be

(a) a sinusoid (b) a full rectified sinusoic
(c} a half rectified sinusoid (d) a sgquare wave

In a series requlated power supply circuit, the voltage gain A, of the "pass’
transistor satisfies the condition:
(@) A, 2 (b) 17 A, <o () Al (d) A

W

For full wave rectification, a four diode Dbridge rectifier is claimed to nave the
following advantages over a two diode circuit:

(1) less expensive transtormer
(2} smaller size transformer, and
(3} suitapbihty for higher voltage application.

Of these,
(a) only (1) and (2} are frue (D) only (1} and {3} are true
(c) only (2) and (3) are true (d) (1}, (2) as well as {3) are true

In the MOSFET amplifier of Fig.1.39, the signal ocutputs vV, and V., obey the
relationsnip i
/-
‘a) V¥, == R
(a) 5
- e'|r [T
(b) v, -2 | P
: - |

(e} V=2V, y e x
kel s 2 :
(d) 'V, = -2V, Q

the units of g are
kT

S 5 S .51 p % ;o
(a) v (b} V (e d) =

LOLLEGE.
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For eacn of the following (2.1 — 2.40) four alternatives (A, B, C and D) are given,
out of which ONLY ONE is correct. Indicate the correct answer by writing (A, B, C
or D} as appropriate, against the corresponding guestion number in the answer
ook,

The minimum number of 2-input NAND gates reguired to implement the Bgolean
function 2 = A B C,assuming that A, B and C are avallable, Is

(a) two (D) three () Tive () SIX

The noise margin of a TTL gate is about

Ay B2y (b) 0.4V (c) 0.6V (d) 0.8 V
In Fig.2.3, A= 1 and B =1, the input B is now replaced by a seguence 101010....
the outputs x and vy will be | -

(a,) Tixed at 0 and 1, respectively . ‘ ) - H

fok % = 10710 ... wWhilgy =010%.....
0k ¥ = 1010 dfidy =SS0081 .
(d} fixed at 1 and 0, respectively

> Il ..T’.
-

An equivalent 2's complement representation of the 2's complement number
1101 is

(a) 110100 (b) 001101 (c) 110111 (d) 111101

The threshold voltage for each transistor in Fig.2.5, is 2V. For this circuit to work
gt

as an inverter, V, must take the values e
La) =0 Viand O
(b} -5 Vand 5V , |
(c) -0Vand 3V
(d} 3Vand 5V .8 | — .
I o

5y
An I/0O processor contrel the flow of information between
(a) cache memory and I/O devices (b) main memory and I/0 devices
(c) two /0 devices (d) cache and main memaories

LOLLEGE.
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Two 2's complement number having sign bits X and y are added and the sign pit
of the result is z. Then, the occurrence of overflow is indicated by the Boolean

runction
(3) Xy Z

(C)] XV 24XV Z

(b) x v z

Pd) MY =k V2N

The advantage of using a dual slope ADC in a digital voltmeter is that

(a) Its conversion time Is small

(Cc}] It gives output In BCD format

(D) 1ts accuracy 1s high
(d) It does not require a comparator

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

2,10 An instruction used to set the carry Flag in a computer can be classified as

il

(a) data transfer

(c) logical

(b) arithmetic

(d) program control

Fig.2.11 shows a mod-K
counter, here K 15 equal o
(a) 1
(D} 2
(C} 3 —
(d} 4
B
CLK

.12 The current I through resistance r in the circuit shown in Fig.2.1.2 1s

- Y
') R (d) 37

LOLLEGE.



2,13  The K-map for a Boolean rfunction is shown in Fig.2.13. The number of essential

2.14

P Vo

2. L#

2Lt

orime implicants for this function s

~., AB _ |
(a) 4 . 00 a1 11 1
(b) 5 il % | § | & |3
.C) 6
(d) 8 01l o | o | 0 | 1
ot 1 ] 3 .
10 1 i g 1

For small sighal a.c. operation, a practical forward blased diode can be modeled

as

(2] a resistance and a capacitance In series

(Db} an ideal diode and resistance in parallel

(C) a resistance and an ideal diode In series

(d)} a resistance

The amplitude spectrum of a Gaussian pulse 1s

(a) uniform
(Cc) Gaussian

(b) a sine function
(d) an impulse function

The ACF of a rectangular pulse of duration T 15

(@) a rectangular pulse of auration T
(D) a rectangular pulse of duration 2T
() a triangular pulse of duration T

(d) a triangular pulse of duration 2T

The image chnannel selectivity of super heterodyne receiver depends upon

(a) IF amplifiers only
(¢} Preselector, RF and IF amplifiers

.d} Preselector, and RF amplifiers only

In a PCM system with uniform quantization, increasing the number of bits from &
to 9 will recduce the gquantization noise power by factor of

(c) 4

(g o (b) &

(D)

RF and IF amplifiers only

d) Z

LOLLEGE.
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2.24

Lk

2.26

227

The Fourier transform of a function x{t)

ax (f)
~will be
dr

dax (f)
df

(a)

Flat top sampling of low pass signals

(b) j2arX (f]

1 n

(&) gives rise to aperture effect

(Cc} leads to aliasing

s X(f).
By Ipeit

ne Fourier transform

(D) implies over sampling

(d) introduces delay distortion

Of

A DSB-SC signal is generated using the carrier cos(w,t + @) and modulating singal

x{({). The envelope of the D5B-5C signal 15

La) X

(C) only positive portion of x{t}

Quadrature multiplexing is

(a) the same as F

M

(c} a combination of FOM and TDM

(d)} guite different from FDM and TDM

The Fourier transform of a voltage signal x(t) is X{f). The unit of

(a) volt

(b) wvolt-sec

(D)

(d) x(t) cos®

xLE]

(b) the same as TDM

(c) wvolt/sec

Compression in PCM refers to relative compression of

(a) higher signal amplitudes

(¢} lower signal freguencies

For a given data rate, the bandwidtn B, of a BPSK signal and tne bandwidtn B, of

the OOK signal are related as

By
4

(a) B, =

The spectral density of a real valued random process nas

By
i’

(b) B, =

(a)] an even symmetry

(C) 3 conjugate symmetry

X (f)is

A

(d) volt

(b) lower signal amplitudes

(d) higher signal frequenclies

()

E{.D = By

(d) B, = 2B,

3.

(b)) an odd symmetry

(d) no symmetry

The probability aensity function of the envelope of narrow band Gaussion noise (s

(a) Poisson

(b} Gaussian

(C)

Ravleigh

(d) Rician

LOLLEGE.
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2.30
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2.34

The intrinsic impedance of copper at high freguencies is

(a) purely resistive (b) purely inductive
(C) complex with a capacitive component

(d} complex with an inductive component

{?D 5 based on

The Maxwell equation VxH = J =
[JL

(a) Ampere’s law
(b} Gauss’ |law

(c)} Faraday's law

(d) Coulomb’s law

5
il B
P | o
v

All transmission  |line  sections

shown N Flg.2< 30 have {"" ey % o

. - - o Fii | .-ERE
characteristic IMmpedance i
R, + Jp. The input Impedance r— ———] —
LoBglials
Ay =8 (b) R (\4 &

: | 5

LE) 5 o \d) 2R, = [«—

The time averages Poynting wvector, n W/m* for a wave with

F = 247 P25 vr/min free space is
2 it  BHe 4.8 -
(8] g (b) —a- (¢) —a- (dy -—a>
T T s e

The wavelength of a wave with propagation constant (0.1n+j0.2a)m™ is

2
VUL 0S5

m (b} 10 m gy 20'm (d) 30 m

The depth of penetration of wave In a lossy dielectric increases with increasing
(a) conductivity (b} permeability (c) wavelength (¢} permittivity

The polarization of wave with electric field vector E = E,e’' *% [ax + ay | is

(a) linear (b} elliptical
.C)} left hand circular (d) right hand circular

LOLLEGE.
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2,39

Z.40

The vector H in the tar field of an antenna satisfies

(a) VH=0and vxH =0 (b)Y V.H 20 and VxH =0
(¢} VH=0and VxH =0 (d) VH=20and ¥xH =0

The radiation resistance of a circular loop of one turn is 0.018%. The radiation
resistance of five turns of such a loop will be

(a) 0.0020 (b) 0.010 (c) 0.050 (d) 0.250

An antenna in free space receives 2uW of power when the incident electric field 15
20 mV/m rms. The effective aperture of the antenna is

(a) 0.005 m’ (b) 0.05 m’ (c) 1.885 m? (d) 3,77 m’

The maximum usable frequency of an ignospheric layer at 60° incidence and with
g mAz critical freguency Is
| 16
La ) e MHz (D) i MHZz (c) 8 MHz
W

(d} about 6.93 MHz

A loop is rotating about the y-axis in a magnetic field £ = B, cos|wt + ¢| a:T. The
valtage in the loop is

(&) Zero (D) due to rotation only

(c) due to transformer action only

(d) due to both rotation and transformer action

The far fiela of an antenna varies witn distance r as

5 & w 2 & A =
i:E]jl 2 {b]‘ F:-:,_ [:E::' ,r““E I::E” wa

Determine the frequency of resonance and the resonant impedance of the paralle
circuit shown in Fig.3. What happens when L = CR*?

L 2

I .

LOLLEGE.



A voltage source of internal Impedance R_+ JX_supplies power to a load of
mpedance R, + JX, In wnich only R, Is variable. Determine the value of R, for
Mmaximum power transfer from the source to the load. Also, find the numerical
value of R, if the source impedance is 3.0Q (purely resistive) and X, is 4.00Q.

(a) Draw the transfer characteristic of the circuit of Fig.5, assuming both D; anc

- to be 1deal.

(b} How would the characteristic change if D, is ideal, but D, is non-ideal in that
It nas forward resistance of 10Q and a reverse resistance of Infinity?

1 K¢
WAVAVA S S & G
_|_
+  | DE DE?? I
L C) . | 1KLL = V.
= T — |
2\ |
o ) 8" _—tﬂ»

Glven an irrotaticonal vector field

F = (kt-}f}*’ | 3‘5233:] ax (?‘f _kﬂf)éy ' [:B'EEE _V:' 3z

Find V. Fat {1,1,-2).

SECTION B
(50 Marlks)
Answer any TEN guestions. Each question carries 5 marks.

The [oop transfer runction of a single loop control system Is given Dy

G s 100 ;
Gl L) S[l*ﬂ.ﬂlﬂ]e T

"

Jsing the Nyquist criterion, find the condition for the closed loop system to be
stable.

The characteristic equation of a feedpack control system s
5% +2057 +155% +25+ K =0
(i) Determine the range of K for the system to be stable.

(i11) Can the system be marginally stable? If so, find the reqguired value of K ang
the frequency of sustained oscillation,

LOLLEGE.
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Draw a signal flow grapn for the following set of algebraic eguations:
¥4 =gkl G
Y3 = EFy TL¥,
Vg = DYy —aY,

Hence, find the gains

Consider the system snown In Fig.ld. Determine the wvalue of such that the
damping ratio Is 0.5. Also obtain the values of the rise time f.and maximum

overshoot M, in its step response.

Determine the Input impedance of the circuit of Fig.11 and investigate If it can be

ductive.

lale

FINgG

Y and 23

Y1

165

(51 0.8]

{1+as) M

the value of R in the circuit of Fig.12 for generating sinusoidal oscillations.
the frequency of oscillations.

.
A -

_C(s)

LOLLEGE.
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R

terminals. Ignore the effects of K, and R,.

The JF

In the circuit of Fig.13, determine the resistance

+ Ve

A

&

]

=4y

=1L

-1 in the circuit of Fig.14 15 characterized by
the parameters Iy5; = 4MA and V, = -4V,

Fina {(a) V, if V¥, =0, and
(b} V. if V, =0

The

(a) Will the counter lockout if it happen to be in any one of the unused states?

Moad-5

counter
Q,Q,Q, = 000,001, 0:

, 0]

shown

0,011 ang 10U

1T

Fig.15

Ro

T

seen Dy the

LM

1e

CaOUNts

through

-12V

(b} Find the maximum rate at which the counter will operate satisfactorily.

Assume the propagation delays of flip-flop and AND gate to be {. and t,

I

respectively,
) -:'IEI
1 EX
CLK
-

output

states

LOLLEGE.
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For the TTL circuit shown in Fig.16, find the current through the collector of
transistor Q. when Vg = 0.2V.
Assume Vg . = 0.2V, 5 =100 and V.., = 0.7V.The w of Q,in its inverse active

Tk Il.ﬁ'cr'.li':

mode |s 0,01,

S

\
l
¥
%M}H % 20K

_Ij ol
%J

: T - e e
-".f'..-'.f"'.‘."‘;-"g-'-:-f.- AT < .-'-..
Al R P A T .
R e s o,

Rl R R R B ST R

g T TS TN T R o

Write a short assembly language program, without Uusing any arithmetic
nstruction, to store nexadecimal 5D in the flag register of 8085 microprocessor.
Data in other registers of the processor must not alter upon executing this
orograrm.

Implement a monostable multivibrator using the timer circult shown in Fig.18.
Also determine an expression for ON time T of the output pulse.

Vi
i
E%
_armparator 1
i _\\
Threshold ﬂ . _
U / Y Jutput
< _ > . —{
| % — Lomparator 2
TEIgoer .& i 1
% :
Discharge |
- WATAVAT
Sl P

The pulse rate in a DM system Iis 56,000 per sec. The Input signal Is 5
cos(2n1000t) + Zcos(2x2000t) V, with t in sec. Find the mimmum value of step
size wnich will avold slop overload distortion. VWhat will be the disadvantages of
choosing a value of larger than the minimum?

LOLLEGE.
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21,

22,

23,

24,

S

26

An S5B signal is demodulated by uUsing a synchronous demodulator. However,
the locally arranged carrier has a phase error 8. Determine the effect of the error
on demodulation. Whnhat will be the effect of this error It the input is DSB-5C in
nlace of S5B7

White noise of two-sided spectral density 2 x 10° V*/Hz is applied to a simple R-C
low pass filter whose 3dB cut off freguency is 4 kHz. Find the mean squared
value of the noise output.

Consider a rectangular pulse g(t) existing beftween t= ; and tzg. Find and

sketch the pulse obtained by convolving g(t) with itself. The Fourier transform of
g{t) Is a sine function. Write down to Fourlier transform of the pulse obtained by
the above convolution.

A rectangular wave guide with inner dimensions 6 cm x 3 ¢m has been designed
for a single mode operaticn. Find the possible frequency range of operations such
that the lowest frequency is 5% above the cut off and the highest frequency is
5% below the cut off of the next higher mode.

A plane wave with E =10e’"*"7?!3,is incident normally on a thick plane

conductor lying in the x-y plane. Its conductivity is & x 10° S/m and surface
mpedance is 5 x 107" £45°0, Determine the propagation constant and the skin
depth in the conductor.

The electric field vector of a wave is given as

et : 3x 4y BéH T Eéy +oa: Vim.
V125

lts frequency Is 10 GHz.

(1) Investigate If this wave IS a plane wave,
(1) Determine its propagation constant, ang
(1) Calculate the phase velocity In yv-direction.

The region between a pair of parallel perfectly conducting planes of infinite extent
n the yv- and -z directions I1s partially Tilled with a dielectric as shown In FIg.26. A
30 Ghz T£,,wave Is Incdent on the air dielectric Interface as shown. Find the
VSWR at the Iinterrace, ¥

LOLLEGE.



