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ELECTRONICS & COMMUNICATION ENGINEERING l

ONE MARK QUESTIONS

1 The minimum number of equations required to andyzethe circuit shown in thefigure is
riimﬁ—
R R
v HT =C R

(a)3

(b.)4

(c)6

(d)7
2. A source of angular frequency 1 rad/sec has a source impedance consisting of 1Q resistancein series

with 1H inductance. Theload that will obtain the maximum power transfer is
(a) 1Q resistance

(b.) 1Q resistancein pardld with 1H inductance

(c) 1Q resistancein series with 1F capacitor

(d.)1Q resistancein parald with 1F capacitor

3. A series RLC circuit has aresonance frequency of 1 kHz and aquality factor Q = 100. If each of R,
L and C is doubled fromits origina vaue, the new Q of thecircuit is

(a)25
(b.)50
(c.) 100
(d.)200
4, The differentia equation for the current i(t) in the circuit of thefigureis

ﬂ--q' PR
] ] i (ol

& . N
hd
:

2 :
(@) 2d—+2%+| (t)=dnt

(b)?+23—+2l( )= cost
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di _di .
(c) ZFJF 2&+| (t) = cost

(d.) :TZZI + 2%+ 2i (t)=sint
n-typesilicon is obtained by doping silicon with
(a) Germanium

(b.)Aluminium

(c)Boron

(d.) Phosphorus

The bandgap of silicon at 300K is
(a)1.36 eV

(b.)1.10ev

(c)0.80ev

(d.)0.67 ev

The intrinsic carrier concentration of silicon sample at 300 K is 1.5 x 10" /m® If after doping, the
number of majority carriers is 5x10%° /m® the minority carrier density is

(a) 4.50 x 10™/m®
(b.)3.33 x 10/m®
(c.)5.00 x 10°/m
(d.)3.00 x 10>/m®

Choose proper substitutes for X and Y to make the following statement correct Tunnel diode and
Avaanche photodiode are operated in X biasand Y bias respectively.

(a) X:reverse, Y: reverse

(b.)X: reverse, Y : forward
(c) X: forward, Y: reverse
(d.)X: forward. Y: forward

For an n-channd enhancement type M OSFET, if the source is connected a a higher potertid than
that of thebulk (i.e. Vg > 0), the threshold voltage V1 of the M OSFET will

(a) remain unchanged

(b.)decrease

(c.) change polarity

(d.)incresse

Choose the correct match for input resigance of various amplifier configurations shown below
Configuration

CB: Common Base

CC: Common Col lector

CE: Common Emitter
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Input resistance

MO: M oderate

HI: High

LO: Low

(a) CB-LO, CC-MO, CE-HI

(b.)CB-LO, CC-HI, CE-MO

(c.)CB-MO, CC-HI, CE-LO

(d.)CB-HI, CC-LO, CE-MO

Thecircuit shown in thefigure is best described as

s

(a) bridge rectifier
(b.)ring modulator

(c.) frequency discriminatory
(d.)voltage doubler

If the input to the ided comparator shown in the figure is a sinusoida signa of 8V (pesk to pesk)
without any DC component, then the output of the comparator has aduty ¢y cle of

P v
B o te— ::
(a) 1/2
(b) 13
(c.) 1/6
(d)1/12

If the differentia voltage gain and the common mode voltage gain of a differential amplifier are 48
dB and 2 dB respectively, then its common mode rejection ratio is

(a)23dB
(b.)25 dB
(c)46dB
(d.)50dB
Generdly, the gain of atransistor amplifier fals at high frequencies dueto the

(a) interna capacitances of the device
(b.)coupling capacitor a theinput

(c.) skin effect

(d.)coupling capacitor a the output
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The number of distinct Boolean expressions of 4 variablesis

(a)16

(b.)256

(c.) 1024

(d.)65536

The minimum number of comparators required to build an 8 bit flash ADC is
(a)8

(b.)63

(c) 255

(d.)256

Theoutpu of the 74 ser GATE of TTL gatesistaken fromaBJT in
(a) totempole and common coll ector configuration

(b.)ether totem pole or ogpen collector configuration

(c.) common base configuration

(d.)common collector configuration

Without any additiond circuitry, an 8:1 MUX can be used to obtain
(a) some but not al Boolean functions of 3 variables

(b.)dl functions of 3 variables but none of 4 vari ables

(c) dl functions of 3 variables and some but not dl of 4 variables
(d.)dl functions of 4 variables

A 0to 6 counter consists of 3 flip flops and a combination circuit of 2 input gate(s). The combination
circuit consists of

(a)one AND gate

(b.)one OR gate

(c.)one AND gate and one OR gate
(d.)two AND gates

The Laplace transform of i(t) is gven by

2
§\ Y s(1+s)
Ast — «, thevdueof i(t) tendsto
(a)o
(b)1
(c)2
(d.)ee
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The Fourier series expansion of a red periodic signal with fundamentd frequency f, is gven by

g,(t)= i ce¥* itisgventhat c,=3+j5.Then c is

(@)5+j3
(b)- 3-j5
(€)—5+j3
(d)3-j5

Let x(t) be the input to alinear, time-invariant sysem. The required output is 4x(t - 2). Thetransfer
function of the sysem should be

(a) 4’
(b.) 2e7ie"
(c) 4e 14!
(d.) 2e%*

A sequence x(n) with the ztransform X (z) = Z* + Z-2Z+2-3%is applied as an input to a linesr,
time-invariant system withthe impulse reponse h(n) = 28(n - 3) where

O

0, othewis

Theoutput at n=41is
(a)-6

(b.)Zero

(c)2

(d)-4

In the figure, the Nyquist plot of the open-logp transfer function G(s)H(s) of a sysem. If G(s)H(S)
has one ri ght-hand pole, the closed-loop sysgem s

AL GMph

s n%—-—vﬂ.

ot
o Pcileg

(a) dways gable
(b.) unstable with one closed-loop right hand pole
(c.) unstable with two closed-loop right hand poles

(d.)unstable with three closed-loop right hand poles

A PD controller is used to compensae a sysem. Compared to the uncompensated sysem, the
compensated sysem has

(a) ahigher type number
(b.) higher noise amplification
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(c.) reduced damping

(d.)larger transient overshoot

Theinput to acoherent detector is DSB-SC signal plus noise. The noise a the detector output is
(a) thein-phase component

(b.)the quadrat ure-component

(c)zero

(d.)theenvelope

The noise a the input to an ided frequency detector is white. The detector is operating above
threshold. Thepower spectra density of the noise a the output is

(a) raised-cosine
(b.)flat

(c.) parabolic
(d.)Gaussian

At agven probability of error, binary coherent FSK isinferior to binary coherent PSK, by
(a)6dB

(b.)3dB

(c)2dB

(d)odB

Theunit of V xH is
(a) Ampere
(b.)Amperemeter
(c.) Ampere/meter®
(d.)Ampere-meter

The depth of penetraion of eectromagnetic wave in a medium having conductivity a afrequency of
1 MHz is 25cm. The dgoth of penetraion a afrequency of 4M Hz will be

(a)6.25cm
(b.)12.50 cm
(c)50.00 cm
(d.)100.00 cm

TWO MARKSQUESTIONS

31

Twelve Q resistance are used as edges to form a cube. The resigance between two diagondly
opposite corners of the cubeis

5
(@) EQ

(b)) 1Q
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6
(c) T Q

(d.) g Q

The current flowing through theresistance R in the circuit in the figure has theform P cos 4t, where
Pis

M=0.75 H
e 11024F

al

3Q R=3.920

V=2cosdt

(a) (0.18 +j 0.72)
(b.) (0.46+] 1.90)
(c.)-(0.18+j 1.90)
(d.)-(0.192+j 0.144)

The circuit for is gven. Assume tha the switch Sis in position 1 for a long time and thrown to
position2 a t= 0.

Att =0, thecurrent i, is
1

e
v L R
gk TC
-V
(a)ﬁ
-V
)=
-V
(C')ﬁ
(d.)Zero

The circuit for is gven. Assume tha the switch Sis in position 1 for a long time and thrown to
position2 a t= 0.

I, (s) and I, (S) are the Laplace transforms of iy(t) and i,(t) respectively. The equations for the loop
currents 1,(s) and I,(s) for the circuit shown in the figure, after the switch is brought from position 1
toposition2at =0, ae
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R+Ls+— -Ls
(2) {'1 <S>}: v
-Ls Re L |LI2 (9] |s
L Cs/| 0
_R+ Ls+i —-Ls |r [
) Cs l, (s)}: v
-Ls R+—1 2 (9) S
L Cs . 0]
_R+ Ls+i -Ls - _
(C-) Cs |:|1 (S) € _l
-Ls R+ Ls+— 2 (9)] S
L Cs 0 |
_R+ Ls+i -Ls |
() Cs {u (s)]: v
-Ls R+ Ls+ 2 () S
L Cs 0

all the lest

35.  Aninpu voltage v (t)=10v2 cos(t+10°)+10/5cos(2t+10°)v is applied to a series combination of
resistance R = 1Q and an inductance L = 1H. Theresulting steady state current i(t) in ampereis
(a) 10cos(t+55°) + 10 cos (2t+10° + tan'2)

(b.) 10cos(t +

55%) + \E 10 cos(2t + 55)

(c.) 10cos(t -35°)+ 10cos (2t + 10P-tan'2)

(d.) 10cos(t-35) + 10\/% cos(2t-35°)

36.  Thedriving-point impedance Z(s) of anetwork has the pole-zero locations are shown in thefigure. If
Z(O) =3,then Z(s) is

3(s+3)

L

ﬁ.

—g= -

f +2s+3
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2(s+3)
S +25+2
3(s-3)
s -25-2
2(s-3
D5 s
Theimpedance parameters Z,; and Z,, of thetwo-port network inthe figure are

(b))

(c)

20 20 29
1 FNW_O 2

19 193

1o - o2
(a) Zy = 2.75Q and Zy, = 0.25Q
(b.)Z11 =3Q and Z;, = 0.25 Q
(C.) Z11=3Q and Z,, = 0.25Q
(d.)Z11=2.25Q and Z;, = 0.5Q

An n-type silicon bar Olcm long and 100 um in cross—sectlonal area has a majority carrier
concentration of 5 x 10%/m® and the carrier mobility is 0.13 m °/ V-s a 300K. If the charge of an
dectron is 1.6 x 10"*° coulomb, then the resistance of the bar is

(a) 10° ohm

(b.)10* ohm

(c) 10" ohm

(d.)10"* ohm

The electron concentration in asample of uniformly doped n-type silicon a 300 K varies linearly
from 10"/cm® at x=0 to 6 x 10"%cm® at x = 2 um. Assume asituation that eectrons aresupplledto
keep this concentration gradient constant with time. If electronic chargeis 1.6 x 10™ coulomb and
the diffusion constant D, = 35 cnf/s, the current density in the silicon, if no dectric field is present,
is

(a) zero

(b.)-1120 A/cm?

(c.) -560 Afcrm’

(d.)+ 1120 A/cm’

M ach items in Group 1with itemsin Group 2, mog suitably.

Group |

A. LED

B. Avaanche Photodiode

C. Tunnd diode

D. LASER

Group 2
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1. Heavy (loping
2. Coherent radiation
3. Spontaneous emission
4. Current gain
Codes:

A B C D
@ 1 2 4 3
(b) 2 3 1 4
(c) 3 4 1 2
(d) 2 1 4 3

At 300 K, for a diode current of 1 mA, a certan garmanium diode requires a forward bias of
0.1435V, whereas a certan silicon diode requires a forward bias of 0.7 18 V. Under the conditions
stated above, the closest approximation of theratio of reverse saturation current in germanium diode
to tha in silicon diode is

@1
(b)5
(c)4x10°
(d.)8x 10°

A paticula geen LED emits light of wavelength 5490 A%  The energy bandgep of the
semiconductor materia used the' eis (Planck’s constant = 6.626 x 10 J-s)

(a)2.26 eV
(b.)1.98eVv
(c)117ev
(d.)0.74 ev

When the gate to-source voltage (Vgs) of aM OSFET is with threshold voltage of 400 mV, working
in saturaion is 901) mV the dram current is observed to be 1mA. Negecting the channd width
modulation eff ect and assumingthat the M OSFET is operatingat saturation, thedrain current for an
applied Vgs of 1400 mV is

(a)0.5mA
(b.)2.0 mA
(c)3.5mA
(d.)4.0 mA

If P is Passivation, Q is n-wdl implant, R is metdlization and S is source/drain diffusion, then the
order in which they arecalled out in astandard n-well CM OSfabrication process, is

(a) P-Q-R-S
(0.)Q-SR-P
() R-P-SQ
(d)SR-Q-P
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An amplifier without feedback has a voltage gan of 50, input resistance of 1KQ and output

resistance of 2.5 KQ. Theinput resistance of the current-shunt negetive feedback amplifier using the
above amplifier with afeedback factor of 0.2 is

(a) V11 KQ
(b) 1/5KQ
(c)5KQ
(d)11KQ

In the amplifier circuit shown in the figure, the values of R; and R, are such that the transistor is
operatingat Ve = 3V and | ¢ = 1.5mA when its 3 is 150. For atransistor with 3 of 200, the operating
point (Vcg, Io) is

V,,=6V

(@) (2V, 2mA)
(b)) (3V, 2mA)
(c.) (4V, 2mA)
(d)(4V, ImA)

The oscillator circuit shown in thefigure has an ideal inverting amplifier. Its frequency of oscillation
(inHz)is

——>

v
1

1
(27RC)

(@)

(b))

1

)

1
o)

The outpu voltage of the regulated power supply showninthefigureis
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(a)3v

(b.)6VvV

(c)9v

(d)12v

Theaction of aJFET inits equivaent circuit can best berepresented as a
(a) Current Controlled Current Source

(b.)Current Controlled Voltage Source

(c.) Voltage Controlled Voltage Source

(d.)Voltage Controlled Current Source

If the op-amp inthefigureisidea, the output voltage Vo Will be equa to

ayiv
(b)6V
(c)14V
(d)17V

Three identica amplifiers with each one having a voltage gain of 50, input resistance of 1KQ and
output resigance of 250 Q, are cascaded. The open circuit voltage gain of the combined amplifier is

(a)49dB
(b.)51 dB
(c)98dB
(d.)102 dB

An ided sawtooth voltage waveform of frequency 500 Hz and anplitude 3 V is generated by
chargnga capacitor of 2uF in every cycle. The chargingrequires

(a) constant voltage source of 3V for 1 ms
(b.) constant voltage source of 3V for 2 ms
(c.) constant current source of mA for 1 ms
(d.)constant current source of 3 mA for 2 ms
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53.  Thedcircuit shown in the figure has 4 boxes each described by inputsP, Q, R and outputs Y, Z with

T F 2N ' L LF )
| e
| .l im ul

.I | .I n " =I

Thecircuit actsas a
(a) 4 bit adder givingP + Q
(b.)4 bit subtractor gving P-Q
(c.) 4 bit subtractor gving Q -P
(d.)4 bit adder givingP+ Q + R
54.  If thefunctions W, X, Y and Z are as follows
W=R+PQ+RS X =PQRS + PQRS + PQRS

Y=RS+PR+PQ+PQ Z=R+S+PQ+PQR+PQS

Then
@Q)W=2,X=Z
(b)W=2Z,X =Y
(c)yw=Y
(d)w=Y=2Z

55. A 4bit ripple counter and a4 bit synchronous counter are made using flip flops having a propagetion
delay of 10 ns each. If thewors case delay in the ripple counter and the synchronous counter be R
and Srespectively, then

(a)R=10ns, S=40ns
(b.)R =40ns, S= 10ns
(c)R=10ns, S= 30ns
(d)R=30ns, S=10ns
56. TheDTL,TTL, ECL and CMOSfamilGATE of digtd ICs are compared in the following4 columns

) Q) (R) i8)

Fanout is minimum DTL DTL TTL CMOS
Power consumption is minimum TTL CMOS ECL DTL
Propagation delay is minimum CMOS ECL TTL TTL

The correct column is
@)P
(b.)Q
(c)R
(d)s
57.  Thedcircuit showninthefigure isa4 bit DAC
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The input bits 0 and 1 are represented by 0 and 5 V respectively. The OP AMP is ided, but al the

resistances and the 5 V inputs have a tolerance of £10%. The specification (rounded to the nearest
multiple of 5%) for the tolerance of the DAC is

(a) £ 35%
(b.)£ 20%
(c.)+ 10%
(d.)x 5%

Thecircuit shown in thefigure converts

PPk

(a) BCD to binary code
(b.)Binary to excess - 3 code
(c.) Excess - 3to Gray code
(d.)Gray to Binary code

In thecircuit showninthefigure A is pardld-in, parald-out 4 bit register, which loads at therising
edge of the clock C. The input lines are connected to a 4 bit bus, W. Its output acts asthe input to a
16x 4 ROM whose output is floating when the enable input E is 0. A partid table of the contents of
the ROM is as follows:

[ 1 | - --IE -‘.I -'- -‘ -I-F -I? I:.-

I L T T |'i'-":m'!_-|! TR

ol | |

T
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Theclock to theregster is shown, and the data on the W bus at time t; is 0110. The dataon the bus
a timet,is

(a) 1111
(b)) 1011
(c.) 1000
(d.)0010

60. Let P belinearity, Q betime-invariance, R be causdity and Sbe stability. A discrete-time system has
theinpu-outpu reationship,

x(n) n>1

y(n)=< 0, n=0

x(n+1) n<-1
where x(n) is theinput andy(n) isthe output. The above sysem has the properties
(&) P. Shut not Q, R
(b)P, Q, Sbut not R
(c)P,Q,R, S
(d)Q, R, Sbut not P

Data given beow for two questions. Sdve the problem and choose the correct answer.
The sysem under consideration is an RC low-pass filter (RC-LPF) With R = 1.0< 2kQ and C = 1.0uF

61. Let H(f) denote the frequency response of the RC-LPF. Let f; be the highest frequency such
H(f)
H (0)

thet 0<|f|< f, >095. Then f, (inHz) is

(a)327.8
(b.)163.9
(c)bh2.2
(d.)104.4
62.  Let ty(f) bethe group delay function of thegven RC — LPF and f, = 100 Hz. Thenty(f,) in ms, is
(a)0.717
(b.)7.17
(c)71.7
(d.)4.505
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63. Thesignd flow gaph of a sysem is shown inthe figure. Thetransfer function % of the system
is

s 0 Ii ] =
- i h
—
5 -
|

__ 5
S +29s+6

6s
S +29s+6
s(s+2)
S’ +29s+6
s(s+27)
S +29s+6

(@)
(b))
(c)

(d)

64.  Theroot locus of the system G(s)H(9) =+ has the bresk- away point located at

(s+2)(s+3)
(@)(-0.5,0)
(b.)(-2548,0)
(c)(-4,0)
(d.)(-0.784, 0)

65. The approximate Bode magnitude plot of a minimum-phase sysem is shown in the figure. The
transfer function of the sysemis

#
1” =0 R AT e

3;'
5

(s+0.1)’
(s+10)’ (s+100)

(a) 10°

(s+0.1)°

R (s+10)(s+100)

(s+0.1)°

(c) 10° -
(s+10)" (s+100)
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(s+0.1)’

(d.) 10° a
(s+10)(s+100)

C(s
66. A second-order sygem has the transfer function ( ): 4 .
R(s) s’+4s+4

function, the response c(t) of the systemis represented by
(a)

(b))

(c)

(d)

Step Response

1] 5 10
Time (sac)

67.  Thegan margn and the phase margin of afeedback systemwith G(s)H (s)=

(a)0dB, 0°
(b.)eo, o0

(C) e, 0°
(d.)88.5dB,

(s+100)’

With r(t) as the unit-2e
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1

68. The zero-input response of a system gven by the sate-gpace equation {2} L g} and

0 1
{xl( )}{ } "
% (0)] O

G
(b.) }
)|

(d)

69. Let X and Y betwo statisticdly independent random variabl es uniformly distributed in the ranges (-
1, 1) and (-2, 1) respectively. Let Z= X + Y. Thenthe probability tha (Z< - 2) is

(a)Zero
1
(b) 2

©3

(d.) %

Common Data for Question 70 and 71:
Let X be the Gaussian random variable obtained by sampling the process a t = t and let

2

Q(a) :.f:—%e?dy. Auto corrdation function R, (7)= 4(e‘°‘2"I +1) and mean =0

70.  Theprobability tha [x<1] is
(@) 1-Q(0.5)
(b)Q(0.5)

ol

ES
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Let Y and Z bethe random variables obtained by sampling X(t) & t = 2 and t =4 respectively. Let W
=Y —Z. Thevarianceof W is

(a)13.36
(b.)9.36
(c)2.64
(d.)8.00

Let x(t) = 2cos (800nt) + cos(1400nt ) .x (t) is sampled with the rectangular pulse train shown in the
figure. The only spectra components (in kHz) present in the sapled signal in the frequency range
25kHzto 3.5kHz are

&l

L -h L SEEE N )

A, TR 1A 1
s ¥
(a)2.7,3.4
(b)3.3,3.6
(c)2.6,2.7,33,34,36
(d)2.7,33

A DSB-SC signd is to be generated with a carrier frequency f. = 1 M Hz using a non-linear device
with the input-output characteristic

Vo =8V +av;

where g and a, are constants. The output of the non-linear device can be filtered by an appropriate
band-pass filter.

Let v = v, = A cos(2zf 't) +m(t) wherem(t) is the massege signal. Thenthevaueof f! (inMH2)
is

(a)1.0

(b.)0.333

(c)05

(d)3.0

Common Data for Questions 74 and 75:

Let m(t):cos[(47zx103)t} be the message signd and c(t)=5005[(27z><106)t} be the carrier.

74.

c(t) and m(t) are used to generate an AM signa. The modul ation index of the generated AM signd is

0.5. Then the quantity Towl S|d.eband Power IS
Carrier power
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1

(@) 5

OF

1

(c) 3

@3

75.  c(t) and m(t) are used to generate an FM signdl. If the peak frequency deviation, of the generated FM
signal is three times the transmission bandwidth of the AM signd, then the coefficient of the term

cos[27r(1008><103t)] inthe PM signa (in terms of the Bessd coefficients) is
(a)5J,(3)
5
(b')EJg (3)
5
) =J,(4
(c) > 2 (4)

(d) 53, (6)

76.  Choosethe correct one from amongthealternative A, B, C and D after matching an itemin Group 1

with the mog appropriate itemin Group 2.
Group 1

A. Ring modulator

B. VCO

C. Foster-Sedly discriminator
D. Mixer

Group 2

Clock recovery
Demodulation of FM
Freguency conversion
Summingthetwo inpus
Generation of FM
Generation of DSB-Sc
(a)A—1;,B—3,C—2;D—4
(b.)A—6; B—5; C—2; D—3
(c)A—6;B—1; C—3; D—2
(d.)A—5; B—6; C—1; D—3

© g~ w0 NPk
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A swper heterodyne receiver is to gperate in the frequency range 550 kHz-1650 kHz, with the
intermediate frequency of 450 kHz. Let R:gﬂ denotethe required capacitance ratio of the locd

oscillator and | denote the image frequency (in kHz) of the incoming signd. If the receiver is tuned
to 700 kHz, then

(a)R=4.41, | = 1600
(b)R=2.10, | = 1150
(c)R=3.0,1 = 1600
(d)R=9.0,1 = 1150

A sinusoida signa with pesk-to-peak amplitude of 1.536 V is quantized into 128 levels using amid-
rise uniform quantizer. The quantization-noise power is

(a)0.768 V
(b.)48 x 10°®V?
(c) 12 x 10°V?
(d)3.072V

If E,, the energy per bit of abinary digta signd, is 10" watt-sec and the one-sided power gectra
density of thewhite noise, No = 10" W/Hz, then the output SNIR of the matched filter is

(a)26dB
(b.)10dB
(c)20dB
(d.)13dB

The input to alinear delta modulator having a step-size A = 0.628 is a sine wave with frequengy f,
and pesk amplitude E,,. If the sarpling frequency f; = 40 kHz the combination of the sinewave
frequency and the peak amplitude, where slope overload will take place is

Em fm
(a)o3Vv 8kHz
(b.)15V 4 kHz
(c)15V 2kHz
(d)3.0V 1kHz

If Srepresentsthe carrier synchronization & the receiver and p represents the bandwidth efficiency,
then the correct staement for the coherent binary PXK is

(@)p =0.5, Sisrequired
(b.)p = 1.0, 5isrequired
(c)p = 0.5, Sisnot required
(d.)p = 1.0, Sis not required

A signd is sampled a 8 kHz and is quantized using 8-bit uniform quantizer. Assuming SNR, for a
sinusoida signd, the correct statement for PCM signal with abit rateof R is

(a) R = 32 kbps, SNR, = 25.8dB
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(b.)R = 64 kbps, SNR, = 55.8dB
(c) R =64 kbps, SNR, = 49.8dB
(d.)R =32 kbps, SNR, = 49.8d

83. M edium 1 has the electrical permittivity & = 1.5 g farad/m and occupies theregon to theleft of x =
0 plane. M edium 2 has the dectrica permittivity &, = 2.5¢, farad/m and occupies the regon to the
right of x=0 plane. If E; in medium 1 is E; = (2ux — 3uy + 1u,) volt/m, then E; in medium 2 is

(a) (2.0u, — 7.5u, + 2.5u,) volt/m
(b.) (2.0uy —2.0uy + 0.6u,) volt/m
(c.) (1.2u, — 3.0uy + 1.0u,) volt/m
(d.)(1.2u, — 2.0uy + 0.6u,) volt/m

84. If the électric field intensity is gven by E = (xuy + yu, + zu,) volt/m the potentid difference between
X(2,0,00andY (1,2, 3)is

(a) +1 volt
(b.)-1 volt
(c.)+5voalt
(d.)+6 volt

85. A uniform plane wave travelling in ar is incident on the plane boundary between air and another
didectric medium with g = 4. Thereflection coefficient for the normd incidence, is

(a)Zero

(b.)0.5 ~ 180°
(c)0.333 £0°
(d.)0.333 £ 180°

86. If the dectric fidd intensity associated with a uniform plane electromagnetic wave traveling in a

perfect didectric medium is given by E(z, t) = 10cos (2rx10’t — 0.lnz) volt/m, the velocity of the
travellingwave is

(a) 3.00 x 10° m/sec
(b.)2.00 x 10® m/sec
(c.) 6.28 x 10" m/sec
(d.)2.00 x 10" m/sec

87. A short-circuited stub is shunt connected to a transmission line as shown in the figure. If Zo = 50
ohm, the admittance Y seen at the junction of the stub and thetransmission lineis

Y

9" = I
A ] ] IIF

(a) (0.01-j0.02) mho
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(b.)(0.02 —j0.01) mho
(c.) (0.04 —j0.02) mho
(d.)(0.02 + jO) mho

A rectangular meta wave quidefilled with a dielectric materid of rel ative permittivity & = 4 has the
inside dimensions 3.0cm x 1.2cm. The cut-off frequency for the dominant modeis

(a)25GHz
(b.)5.0 GHz
(c)10.0 GHz
(d.)12.5GHz

Two identica antennas are placed in the 6 = /2 plane as shown in the figure. The elements have

equa amplitude excitation with 180° polarity difference, operating a wavelength A. The correct
vaue of the magnitude of the far-zone resultant eectric field strength normalized with tha of a

sing e e ement, both computed for ¢ =0, is

2rs
@) Zcos(Tj

(b.) 2sin (27[7)

s
A

(d.) 2sin (%Sj

In an 8085 microprocessor, the indruction CMP B has been executed while the content of the
accumulator is less than that of regster B. As aresult

(a) Carry flagwill be set but Zero flagwill be reset
(b.)Carry flagwill bereset but Zero flagwill be set
(c) Both Carry flagand Zero flagwill be reset
(d.)Both Carry flagand Zero flagwill be set

(7]

(c) 2005(

N——
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