Q.1 - Q.30 carry one mark each

2 3
1, The following differential equation has 3%+ 4[':;—};] +yi+2=x
{a) degree=2, order=1 {by degree=3, arder=2
{c) degree=4, order=3 {d) degree=2, arder=3
2, Choose the function f[f];—m < 1« 4w, for which a Fourier serj g be

defined.
{a) 3sin{25t) s} 4[:05(20t+3}@]t}
(c) exp (-] sin(25t) (dy 1

L 4
3. & fair dice is rolled twice. The probability that a d er will follow an even
number is

1 1 1
a) = by = dy =
(a) 5 =y : ( (d) )
4, & solution of the following differepgtial nis given by
2
LS. W N

(c) y=e""+e (d) y=g% 4+

o ?
(a) y ="+ (b)) y =g +8%
2, 3 *

L. The function = is ghown in figure, Even and odd parts of a unit-step function
uit) are rdspectiv
M x(t)
F 3
1
G ¢
-1
11 1 1 1
by —=, = x|f c) =, -=x|[F dy —=, - x|[f
() -2, 2x[t)  (© Z-zx() (B -Z.-2x(f




&, The region of  convergence of  Z-transform of  the sequence

[g]” uln] - [%]n u (-0 - 1] must be

= =] 5 =] =]
ay |zl =— by |zl = = c) — =z <— dy —=<|z|=
ONERE ®) |>2 © 2<jd<z @ Z<f<e
7. The condition on R, L and C such that the step response w(t) in fig hagno
oscillations, is
L R
A —
+
uit) Cr yit)
0
1L £
Rz—= = by Rz |— d R—
(@) R=Z = (b) J; © (@) R ==
8. The ABCD parameters of an ideal (1 former shown in figure are
[” Ij]The value of ¥ will be
o X
I
Wy Wz
ml
1 1
(a) n by — (c) n? (d)y =
a n
4
Cocircuit R = 2k, L=1H, and C = ;E,:.LF.The resonant frequency

(b %XID“HZ (c) 10%Hz (d) 2rx10*Hz




10.

11.

12,

13,

14,

The maximum power that can be transferred to the load resistor R, from the

voltage source in figureis 1006
i
+ Fo
M IL T g
(a) 1w (by 10w (C) 0.25 W )

The band gap of Silicon at room temperature is:

(a) 1.3 eV (b) 0.7 eV (c) 1.1 e@ Oy 1.4 v

& Silicon PN junction at 3 temperature of 20°C a réwerse saturation current of
10 pico-Amperes {pA). The reverse saturati at 40°C for the same bias
is approximately

{a) 30 pa (b) 40 pa 0 pa (d)y a0 pa

The prirmary reason for the wi rea se of Silicon in semiconductar device
technology is

{a) abundance of Silicon face of the Earth.

{by larger bandgap of il mparison o Germanium.,

{c) favorable properties of n-dioxide {502}

{dy lower melti ain

The effect of cu hunt feedback in an amplifier is to

thginput resistance and decrease the output resistance.

oth input and outputresistances.
ses both input and output resistances,
crease the input resistance and increase the output resistance.




15,

16,

17,

12,

19,

The input resistance R, of the amplifier shown in figure is

30k
TS

10k
Lo
+
|_. \ ideal operational armplifier
= I'-"~I =
30
{ay Tkﬂ. (b 10k (c) 40 ko ) &

The first and the last critical frequency of an RC-drivin intimpedance function
must respectively be @ L J

{a) a=zero and a pole (b zZero
{c) apoleand apole {dy @and a Zero

The cascode amplifier is a multistage co of
(a) CC-CB (b} CE-CB CB-CC (d) CE-CC

Decimal 43 in Hexadedmal an urmber system is respectively

(a) B2, 0100 0011 (b} 2B, 0100 0011

(c) 2B, 0011 0100 @ (d) B2, 0100 0100

The Boolean F&med in figure using two input multiplexers is
L 4

E_ 1)

m

(a) ABC + ABC (hy ABC +ABC (c) ABC+ABC (d)ABC+ABC




20,

21,

22,

Which of the following can be impulse response of a causal system 7

(a) hit] (b3 hit)
| |
{ch hit) {dy hit)
‘ e £
Let Q
1 n
<o) = (2] alo)y (0) -2 (o), a
and Y(E”] be the Faurier tran 0 1. Then ‘r’(ef':'] is
1 4
@ 5 (b) @ (© 4 O
Find the correct m en group 1 and group 2.
oup’ 1 Group 2

kn‘f:]}ﬂ, Sin(mcf] W - Phase modulation

—

Asin{a.t] * — Frequency modulation
- Asin {mcf+km(f:|} ¥ — Amplitude modulation

t Z - DSB-5C modulation
S - Asin mcf+kl mr)dr
(a) P- 2 Q -¥ R-¥

- (by P-W Q-3 R-
(C) P-% Q-W R-Z S-¥

5 ¥ S-2
5 () P-%¥ Q-2 R-W S-X




23,

24,

25,

26,

27,

The power in the signal s(t) = 2cos [Eﬂﬂf—g] +4sin (15at]is:

(@) 40 (b 41 (c) 42 (dy 82

Which of the following analog modulation scheme requires the miniggum
transmitted power and minimum channel bandwidth?

(a) YSB (h) DSB-SC () SSB (d) &M

& linear system is equivalently represented by two sets of state eq @ -

X = AX + BU and W = CW + DU, The eigen values of the reprafenta & are also
computed as [A] and [p]. Which one of the following stateme iz tffle?

fa) [A]l = [p] and X = w by [A] = [p] and ¥

(o) [A] = [p] and ¥ ='W (dy [A] = >’=ﬁ Wy

Which one of the following polar diagrams corresgondséto a lag network 7

(a) A
Irn

Irn

(c) =0 (d)

. w=0 =

b | I

| = | Re

=
F Y
F Y I

w=on w=0
| 4

ponents used have nonlinearities,

dyvnamic equations of the subsystems are not known exactly,
() mathem atical analysis involves approxim ations,

{dy system has large negative phase angle at high frequendes,




28, The magnetic field intensity vector of a plane wave is given by

E[x, ¥, Z,f] =10 sin(50000f + 0.004x +3EI]5Y where a, denotes the unit vector in
ydirection. The wave is propagating with a phase velocity

(a) 5x10%m/s=. (by -3x10%m/s.
(c) —-1.28x10°m/s. (d) 3=10%m /s
29, Many circles are drawn in a Smith chart used for transmission line_cal tio

The circles shown in figure represent

fa) unit drcles, stant resistance circles,
{c) constant reactance circles.

{d} constant reflection coefficient

a0, Refractive index of glass is 1.
frequency of 10 Hz in gl#&s,

the wavelength of a beam of light with a
e velodty of light is 3x10%m /sin vacuum.

(a) 3 pm ) (c) 2 pm (d) 1 pm

31 - Q.80 Carry Two Marks Each

d Re(s) remain so that the Laplace transform of the function
(b} Re(s)>a+7 (c) Re(s)<2 (d) Re(s] >a+5

-4 2 . .
, the eigen vector is
4 3

(b) m (©) [_EJ @ {ﬂ




33,

24,

3k,

Let
1
=[2 D'l} and Atz 9.

. 0 b
Then {a+)=

7 3

- by
(a) o5 (b)Y o5

The value of the integral

(a) 1 (b) =

" @
The derivative of the symmetric function drawn @ | look like

19

{c) a0

(A

(@) ==

()O

@(d) 2

(d)




36,

av.

T o mom

Match the following and choose the carrect combination:

Group 1

Funge-Kutta method

. Simpson’s Rule

. Gauss elimination

. Mewton -Raphson method

(ay E-6 F-1 G-5 H-3
(C) E-1F-3 G-4 H-2

Given an orthogonal matrix

[

EL0%A

1043

fal TZQD‘*ﬂm ps

{c) LBZ60% Amps

O M|

R =

Group 2

. Solving nonlinear equations

. Mumerical integration
. Interpolation

. Calculation of Eigen wvalues

(by E-1 F -6 4

(d) E-5 F=3 G -
*

1
4
1000
0100 i
C d
{}DDID(}D
000 1
0

10s60%A4

(b %Z— 90%Amps

{dy B —-60% Amps

. Solving linear simultaneous equations

. Solving ordinary differential equations

H

[

[ Ny

-3
-1

o

[

|




1588 1248

Impedance Z as shown in figure is: (Efm‘\,' .

(a) j298
(b) jag \1 *
(c) jlon 1% 1
{dy j39n jlog

For the circuit shown in figure, Thevenin's voltage and Theve % ivalent
resistance at terminals a - b is 14

(=)
N
0511<> e %

If Ry=R, =R, and Ry =1.1R |

circuit shown in figure, ther th i
the ideal voltmeter con f b
and b is R@/ Fa
fay 0,238 WY +
(D ae ) b
L 2

28

fay 5% and 25
o)y 4% and 2 0

(b} 0.138 ¥
(c) -0.238 Y
(dy 1w

Th meters of the circuit shown in
are
e 10m s
D___I"I"lll\.l"l
+ +
Y, 206 Ve
. ]

0.1 0.1 10 -1 30 20 10 1
(@) [—0.1 0.3} () {1 D.DE} (=) [20 zu} (e [—1 III.EIE]




43, & square pulse of 3 volts amplitude is applied to C-R circuit shown in figure. The
capacitor is initially uncharged. The ouput vaoltage vg at time t=2 secis

't 0ipF
3 o ol O
VLT %j.kﬂ T'\l’u
- C | U
2sec t
fay 3w {by -3% fch 4w )
&, & silicon sample & is doped with 10'% atoms/om™ of Boron, An r sample B of

identical dimensions is doped with 10 atIIer'IS,.-"'I:rT'IS
electron to hole mobility is 3. The ratio of condu ctivity

ospigarus. The ratio of
msample & to B is

(a) 3 6) (©) OF

45, & Silicon PN junction diode under rew as depletion region of width 10

and the permittivity of free space

£, =8.85x107° £/ The depletig e of the diode per square meter is

{ay 100 pF {cy 1 pF {dy 20 pF
46, For an npn ftransistor go as shown in figure, Vg =0.7 Yolts, Given that
reverse saturation nt e junction at room tergperature 300°K is 1079 a,
the emitter current is
¢I.:
fa) 30 mA
(by 39 ma

{c TS
(d) Vee
- 1M
47, ltage e,indicated in figure has been measured by
al woltmeter. Which of the following can be
ulated? - .
{a) Bias current of the inverting input only, " —
(b Bias current of the inwverting and non-inverting
inputs only.
{c) Inputoffset current only. im

{dy Both the hias currents and the input offset current.




43,

49,

50,

The Op-amp circuit shown in figure is a filter. The type of filter and its cut-off
frequency are respectively.

(a)
(c)

In an ideal differential amplifier shown
in figure, a large value of R

10k
A,
AN :
[ >
—= 1pF
1K
high pass, 1000 rad/sec. {by low pass, 1000 sec,

high pass, 10000 rad/sec.

{a) increases both the differential and
common-mode gains.
(b} increases the common-mode
anly.
{c) decreases the differentgal-m
gain anly.
{d) decreases the comm
anly,
'I'-'IEE
For an n-chan FET and its transfer curve shown in figure, the threshold
voltage is
V=5
‘ e}
Io ]
Transfer Yy =3
Charaderstics D——{
G >
=
| s
1w =
V=1

(a)
(b}
(c)
(d)

1% and the device is in active region.
-1 % and the device is in saturation region.
1% and the device is in saturation region,
-1 % and the device is in active region.




51,

g2,

53,

The circuit using a BJIT with B=50 and Ype = 0.7 % is shown in figure. The base
current Ipand collector voltage V. are respectively

0
20
450kG 2k
{—0 Vo
10pF
o il |
1k
L aopF
— —

fa) 43 pa and 11.4 Valts
{c) 45 pa and 11 Yolts

The Zener diode in the regulator circuit shown figlre has a Zener wvoltage of
E.8 Yolts and a Zener knee current of 0.5 T imum load current drawn
fram this circuit ensuring proper functidng er the input woltage range
between 20 and 30 Yolts, is

L
20-

Load

dl

A (C) 13.7 ma (d) 24.2 ma

fa) 23.7ma . é‘} 1
The tranzizturs@; portion of the TTL gate shown in figure have B=100. the

base-emitter v fis 0.7% for a transistor in active region and 0.75% for a
saturation. If the sink current I=1ma and the output is at logic 0O,
en®i, will be equal to

v
1.4k

Ya

I,i

(a) 0.65rmA (by 0.70 ma (c) 0.75 ma (d) 1.00 m &




54, The Boolean expression for the truth table shown is:

Fil B Z f

] ] ] ]

] ] 1 ]

] 1 ] ]

ol1]1]1

1 ] ] ]

1 ] 1 ]

1 ] 1 Q

1 1 1 ]
(3) B{A+C)[A+T) (b) B[a &
(c) B[a+C|[A+C) () BlA+LI[A+C)

EE. Both transistors T1 and T2 in figure ha
device parameters Ky and Koof Tl an

pﬂ,ﬁf‘z. The output voltage Ygis

old woltage of 1 v::ult The
espectwely, 36 pﬂf'v' and 9

T,
—n Il.llo
[; T:
‘ —
by 2 v (c) 3V (dy 4 v

esent output @ of an edge triggered JK flip-flop is logic 0. If J=1, then

{a) cannot be determined (b will be logic O

() will be logic 1 {dy will race around




57, Figure shows a ripple counter using positive edge triggered flip-flops. If the
present state of counter is Q0,3 = 011, then its next state (QzQ1Qu] will be

1

| B —

CLE |> >

(a) 010 (b3 100 (c) 111 )

£g. What memaory address range is MOT represented b
figure? A; to.A s in this figure are the address lines 3

ip #1 and chip #2 in
2 mihns Chip Select,

g = Aus } Mot used

—
FF (b} 1500 - 16FF (c) FOOO - FAFF  (d) FEOO - FOFF

59, tput w(t) of a linear time invariant system is related to its input = (t) by the

g equation: y(£]=05x (-, +T|+x(f—£,;]+0.5x(f -, ~T]. The filter

sfer function H{w)]of such a system is given by
(a) [1+cosaT) g i@t (b {1+0.5cosaT) g i@t

{c) [1+n::|:|5::¢:|'."]EJ"“"rﬂr {dy [1—III.5n::|:|5::dl'."]e'f“"rcr




60, Match the following and choose the carrect combination:
Group 1 Group 2
E. continuous and aperiodic signal 1. Fourier representation is continuous and
aperiodic

F. continuous and periadic signal 2. Fourier representation is discrete and ap
G. discrete and aperiodic signal 3. Fourier representation is continuous an T
H. discrete and periodic signal 4. Fourier representation is discrete tc

(ay E-3 F-2 G-4 H-1 (b E-1 F-3 G§-2 B -4

fcy E-1F-2 3-3 H-4 (dE-2 F-140G -3

L 4

61. A signal x(n]=sin{wn + ¢]is the input to a lineagg nuariant system hawving a

frequency response H[E!'m]. If the output of syatem is Axn-ng), then the

most general form of ZH[Ejﬂ]Wi” be @

{a) —npey + Ffor any arbitrary real \

(b)) —mgwy + 27k for any arbitraryd k.

() gy + 2k for any arbitra k.

(d) -y +¢ .
62, For a signal ={t) t igr transform is ®(f), Then the inverse Fourier transform

of X [3f +2)is g by

1 —jdat
' - jobert
]EJ' =) Ex[%]e 3 (c) 3x(3t)e™’ (dy x (3t + 2]
4

63, diagram of a conditionally stable system for open loop gain K=1 is

gure. The open loop transfer function of the system is kmn:uwn to be
The closed loop system is stable for Im

-G
1 1
K<Band Z <K <= -0.2
2 g \‘

N
a

(b K{éand%{K{E T

-Z
1
{c) K‘{E and &< K

=) K}% and K <& H Plane




4.

65,

In the derivation of expression for peak percent overshoot,

—7%

M, = exp | ===|#*100%, which one of the following conditions is NOT required?
Jl—§2

{a) System is linear and time invariant.

(b The system fransfer function has a pair of comples conjugate poles a

ZEFOes,

{cy Thereis no transportation delay in the system.

{dy The system has zeroinitial conditions.

Given the ideal operational amplifier arcuit shown in figure @ndi
transfer characteristics assuming ideal diodes with zero cut-in

+10%

Wl

Vo

(a)
+10v
o,
- +54 >,
2
-
-1oW
o
&
+5W
)
-5 +5W .
L]
o=
-10v

(d)

the correct

L 4
Vo
' Y
+10%
+~—p
-5V +8V
L
-~
v -10W
A
+10V
-
-5 +5Y .
4
-5Y




& ramp input applied to an unity feedback system results in 5% steady state
error. The type number and zero frequency gain of the system are respectively,

1 1
fay 1and 20 (b 0 and 20 {cy 0 and -0 {dy 1 and e

. Iy . .
4 double integrator plant, G (s] = —,H(s]=1is to be compensated to achigve
5

the damping ratio £=0.5and an undamped natural frequency, @,

d/s

Which one of the following compensator G, [s] will be suitable?

g+ 3 g+9.9 g—-6
(bl (C) ——— (d
£+9.9 5+ 3 s+8.33

(a)

An unity feedback system is given as
Ki{1- L 4
G(s) = K{-s]

s(=+3]

Indicate the correct root locus diagram .

{ay & [
Juo Jus

() s (d) !
‘ n Ju

& MOS capacitor made using p type substrate is in the accumulation mode, The
dominant charge in the channel is due to the presence of

{a) holes (b electrons

{c) positively charged ions {d) negatively charged ions




70. A device with input x(t) and output y(t) is characterized by: y(£] = %° (£]. &n FM

signal with frequency dewviation of 90 kHz and modulating signal bandwidth of &
kHz is applied to this device. The bandwidth of the autput signal is

fa) 370 kHz {by 190 kHz {c) 380 kHz {d) 95 kHz

71, & signal as shown in figure is applied to a matched filter. Which of the foll@w
does represent the output of this matched filter?

in%lt
1
1 2 3 I
t
_1 ‘
DUEEUt L
) AN ! /\ 3
} } f - } f f L
1 \/ 3 t 2 \/t
1 -1 \/
DLIEELIt -:uuﬂjut
(c) =)
Z2 z
1
I ] f f >
t 1 2 3 t
-1

\ 4

iform power spectral density of NgW /Hz is passed through a filter

T2, M g
xp|-Jjet,) followed by an ideal low pass filter of bandwidth B Hz. The
noise power in Watts is

2N B (b} 4,8 (C) BALB (d) 168

& carrier is phase modulated (PM) with frequency deviation of 10 kHz by a single
tone frequency of 1 kHz. If the single tone frequency is increased to 2 kHz,
assuming that phase deviation remains unchanged, the bandwidth of the PM
signal is

{a) 21 kHz (by 22 kHz () 42 kHz (dy 44 kHz




74, an output of a communication channel is a random variable v with the probability
density function as shown in figure. The mean square value of v is

e

k
G i v
(a) 4 (b) 6 (c) 8 )
7E. Which one of the following does represent the electric fi lines for the
TEs.mode in the cross-section of a hollow rectangular, llicquaveguida?
) W T Y
H n@ 5
>
=
© 4 @, ) 4

Frr 11
ey

L J

2 3 *

impedance of a transmission line is 50 &, Input impedance of the
ited line is Z, =100+ j1504 . When the transmission line is short-
d the value of the input impedance will be

(b) 100 + j15080

(cy 7.69 + j11.54 0 (d) 7.69 - j11.54 &

7G. C




7. Two identical and parallel dipole antennas are kept apart by a distance of %in

the H-plane. They are fed with equal currents but the right most antenna has a
phase shift of +90°, The radiation pattern is given as

(a)

Common Data Questions:

Common Data for questions 7§,

Given ry = 20&8, Ipee = 10mA

<

\ 4

o

{ F
D\

&

s}
L 2
(d)
P = 20V
2k
D F—=o
&
) _
% M0 = Vo
_J-'_ 2
+
)
Zo




78, Z; and Z_,of the circuit are respectively

20
{ay 2 ML and 2 ko {by 2 ML and 11 kid
. . 20
{c) Infinity and 2 ki {dy Infinity and 11 kiL
79, I and Ip. under DC conditions are respectively
{a) 5.625EmaA and B.75 W {by 7.500 mA and 5.0
{cy 4500 mAa and 11.00 Y {dy 6.250 mA and 7.5
B0. Transconductance in milli-Siemens {m5S) and wvoltage gain hedamplifier are
respectively
{a) 1.875mS and 3.41 (by 1.87 2nd .41

Statement for Linked Answer Questions §

fcy 3.3mS and -6 {d) B
Linked Answer Questions: Q.81a to Q@Qwu marks each.

Consider an 8085-microprocessor system .

81, {a) The following program starts 3t locgtioRw 0100H,

LI 5P, OOFF

L#I H, 0701

MYWI A, 20H

SUB M @
The content of accumu hen the program counter reaches 0109H is
(a) 20H (Hy 02H (cy 00H (d) FFH

{B) If in itil:uaﬁ:ullcuwing code exists from 0109H onwards,

will be the result in the accumulator after the last instruction is executed?
H (hy 20H (c) 60OH (d) 42H

ent for Linked Answer Questions 82a & 82b:

-2g
The open loop transfer function of a unity feedback is given by G[s] = SE—.
s(s+2]
Bz, {A) The gain and phase crossover frequencies in rad/sec are, respectively
(a) 0,632 and 1.26 (b) 0.632 and 0.485

() 0.485 and 0,632 (d) 1.26 and 0.632




{B) Based on the above results, the gain and phase margins af the system will be
{a) -7.09dB and &7.5° {by 7.09dB and §7.5°
(cy 7.09dB and -87.5° (d) -7.09dB and -87.5°

Statement for Linked Answer Questions 83a & 83b:
& symmetric three-level midtread quantizer is to be designed assuming equiprdba
occurrence of all quantization levels.

83, {A) If the input probability density function is divided into three regions shawn
in figure, the value of @ in the figureis

plgicll
L 4
1 2 1
= by = dy =
(a) 3 0) 3 () 5
{B) The quantization noise pa fo & quantization region between -a and +a
in the figure is
4 5 2
- = dy —
(a) 37 (2 37 (4) 51

uestions B4a & Bab:

n in a lossless transmission line with characteristic
jre load is shown in figure,

Statement for Linked

Yoltage standing wa
impedance 5080 and &

&[vz]]
4
4
1
- z ?L w
Load
B84, {A) The value of the load resistance is

(a) 50& (b} 20080 (c) 12.50 (d) 0%




{B) The reflection coefficient is given by
{a) -0.6 by -1 {cy 0.6 (dyao

Statement for Linked Answer Questions 55a & 85b:
& sequence xi{n) has non-zero values as shown in figure,

x(n)

T e
ra—pa | =

BE. {A) The sequence

x[ﬂ—lJ for n even
yinj=9"\2
0 for n odd

will be

(a)
(b}
(c)
1 1 1 1
‘E 2
A - »
2
1 1 1 1
2 2
. l—c » » » | — b
-5 -3 -1 1 3 n
{B) The Fourier transform of w{Zn) will be
(a) ef**[cos4w +2cos2w+ 2] (b) [cosZw+2cosm+ 2]

(c) e?[cos2w+2cosw+2] (d) e’ [cos2w+2cosw+2]
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