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ELECTRONICS & COMMUNICATION ENGINEERING '

ONE MARK QUESTIONS

1 The condition on R, L and C such that the sep responsey (t) in the figure has no oscillations, is

@) Rz%\/%
(b)) Rng

) Rzz\/%
(d) RerTC

n O
2. The ABCD parameters of an ided n: 1 transformer shown in thefigureare [0 X} . Thevaueof X

will be

L1 - ‘l_

m - | = ]

3. InaseriesRLC circuit, R=2kQ,L=1H,and C = ﬁyF . Theresonant frequency is

(a) 2x10*Hz
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(b)) l><1O“Hz
r

(c.) 10* Hz
(d.) 2rx10'Hz

4. The maximum power that can be transferred to the load resistor R from the voltage source in the
figureis

=
iy

o v A
I

(a) 1w
(b.)10W
(c)0.25W
(d)o.s5wW

5. Thefirst and the last critica frequency of an RC-driving point impedance function must respectively
be

(a)azeroand apole

(b.)azero and azero
(c)apoleand apole
(d.)apoleand azero
6. The bandgap of Slicon a room temperatureis
(a)13ev
(b.)0.7 eV
(c)llev
(d.)1.4ev

7. A Slicon PN junction a atemperature of 20°C has a reverse sauration current of 10 pico-Amperes
(pA). Thereverse saturation current at 40°C for the same bias is approximatey

()30 pA
(b.)40 pA
(c)50pA
(d.)60 pA
8. The primary reason for the widespread use of Slicon in semiconductor devicetechnology is
(a) aundance of Slicon on the surface of the Earth.
(b.)lar ger bandgap of Slicon in comparison to Germanium
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(c.) favorable properties of Slicon-dioxide (SO,).

(d.)lower mdtingpoint

The effect of current shunt feedback in an amplifier isto

(a) increasetheinput resistance and decrease the outpu resigance
(b.)increase both input and output resistances

(c.) decrease both input and output resistances.

(d.)decrease theinput resistance and increase the outpu resigance
Theinput resistance R; of the amplifier shown in thefigure is

30K
——AAAA——

10K

H —0
| |_) ‘ Ideal operational amplifier

- H‘ . -
30
—kQ
@)
(b.) 10 kQ

(c.) 40 kQ
(d.)infinite

The cascade amplifier is a multistage configuration of

(a)CC-CB

(b.)CE-CB

(c.)CB-CC

(d.)CE-CC

Decimal 43 in Hexadecima and BCD number system is regpectively
(a) B2, 01000011

(b.)2B, 0100001l

(c.) 2B, 00110100

(d.)B2, 01000100

The Boolean function f implemented in the figure using two input multiplexers is

(a) ABC + ABC
(b.) ABC + ABC
(c.) ABC+ ABC

(d.) ABC + ABC
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Choose the function f (t);—eo <t <o, for which a Fourier series cannot be defined.

(a) 3sin(25t)

(b.) 4cos( 20t + 3) +2sn(710t)
(c) exp(—|t|)sin(25t)

(d.)1

The function x(t) is shown in the figure. Even and odd parts of a unit-step function u(t) are
respectively,

L]

1 1
(d) 273 x(t)

Theregon of convergence of Z-transform of the sequence
(gj u(n):—[gj u(-n—-1) must be

(a)|z|<g

(b |:|>§ 5

(c) §<|Z|<E

(d.)§<|z|<<>o

Which of thefollowing can b impulse response of acausa sysem?

(a)
s

IS

(b.)

I

(c)
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i
#l
(d)

n
Al
Let x(n):(

1
(@) 2
(b.)2
(c)4
4
(d.) 3

j u(n),y(n)=x*(n) and Y(e") betheFourier transform of y(n). Then Y(e'°) is

Thepower inthesignd s(t)= 8cos[207zt—%) +4d9n(15zt) is

(a)40

(b.)41

(c)42

(d.)82

A linear system is equivaently represented by two sds of Sate equations.
X=AX +BUadW=CW + DU

The eigen values of the representations are dso computed as [A] and [u]. Which one of thefollowing
statements istrue?

(@) [M = [u] and X =W
(b)[A] =[] and X # W
(c)[A] #[u] and X =W
(d)[A] # [u] and X =W
Which one of thefollowing polar diagrams corresponds to alag network?

(@)

P !.ulir
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(b))
L
4 Ir||-|'lr R
[,
(c)
Ve .
' R’
(d)
i
At In||1-a-'|i'lil .

N F,
22.  Despitethe presence of negative feedback, control systems gill have problems of instability because
the
(a) components used have nonlinearities
(b.)dynamic equations of the systems are not known exactly
(c.) mathematical analysis involves gpproximations
(d.)System has large negative phase ande a high frequencies.
23.  Find the correct match between group 1 and group 2.
Group 1

A. {1+km(t)} Asin(a.t)
B. km(t) Asin(at)

C. Asin{at+km(t)}

D. Asin[a)ct+ kj m(t)dt}

—oo

Group 2

1. Phase modulation

2. Freguency modulation
3. Amplitude modulation
4. D3B-SC modulation
Codes;
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A B C D
@ 4 3 2 1
) 1 2 3 4
c) 2 1 4 3

@ 3 4 1 2

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

(a)vsB
(b.)DSB-SC
(c)SSB
(d.)AM

Refractive index of glassis 1.5. Find the wavel ength of abeam of light with frequency of 10" Hz in
d ass. Assume velocity of light is 3 x 10% m/sin vacuum

(a)3um

(b.)3 mm

(c)2um

(d)1lum

The magnetic field intensity vector of aplanewaveis gven by
H(x, Y, z, t) =10sin(50000t + 0.004x + 304,

where &, denotes the unit vector iny direction. The waveis propagating with aphase velocity
(a)5x 10" m/s

(b.)-3 % 10° m/s

(c)-1.25x 10" m/s

(d.)3x 10° m/s

2

3
The following differential equation has 3[%} + 4(%} +y?+2=x

(a)degee= 2, order 1

(b.)degree=1, order = 2

(c)degee=4, order = 3

(d.)degee=2, order = 3

A farr dice isrolled twice. The probability that an odd number will follow an even number is

1
(@) >

1

®) %
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1

(c) 3

@3

2

A solution of thefollowing differential equation is given by ﬂ_5ﬂ+ 6y=0

dx? dx
(a)y =€ +e”
(b)y = & + &
(c)y =e*+¢&*
(d)y = e*+e*

TWO MARKSQUESTIONS

30.

31.

32.

For the circuit shown in thefigure, the instantaneous current ij(t) is

A -
T | 'y &-
|

£90°

1043

b.) —— £-90°
(b) =

(c.) 5£60° Amps.

(d.)5£-60° Amps.

Impedance Z as shown inthegven figureis
it

g
e
I
[ -4
I'—" ] g
(@)j29 Q
(b)j9.Q
(€)j19Q

(d)j39Q

For the circuit shown in the figure, Thevenin's voltage and Thevenin's equivdent resistance a
termindsa- bis
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|

P
L

(a)svand2Q
(b.)7.5V and 2.5Q
(c) 4V and 2Q
(d.)3V and2.5Q

33. If R = R, = Ry= R and R; = 1.1R in the bridge circuit shown in the figure, then the reading in the
ided voltmeter connected betweenaand b is

+
10v(

(a)0.238V
(b.)0.138 V
(c.)0.238V
(d)1v
34.  Theh parameters of thecircuit shown inthefigure are

01 01
(@) }

0.1 03

10 -1
®)_y 0.05}

30 20
(c) }

20 20

10 1
@) 0.05}

35. A sguare pulse of 3 volts amplitude is gpplied to C-R circuit shown in the figure. The cagpacitor is
initidly uncharged. The output voltage V, a timet = 2 secis
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“LaTEE

(a)3v
(b.)-3Vv
(c)4av
(d.)-4v

A Silicon sample A is doped with 10" atoms / cm® of Boron. Anather sarple B of identica
dimensions is doped with 10*® atoms / cm® of Phosphorus. Theratio of electron to hole mobility is 3.
Theratio of conductivity of thesample Ato B is

()3
1
(b)3

2
(c) 3
3
()3

Slicon PN junction diode under reverse bias has depletion regon of width 10um. The reative
permittivity of Silicon, € = 11.7 and the permittivity of free space g = 8.85 x 10"°F/m. The depletion
capacitance of the diode per square meter is

(a) 100 uF
(b.)10 uF
(c)1uF
(d.)20 uF

A MOS cepacitor made using p type subdrateis in the accumulation mode. The dominant chargein
the channd is due to the presence of

(a) holes

(b.)electrons

(c.) posttively charged ions
(d.)negatively charged ions

For an npn transigor connected as shown in thefigure, Vge = 0.7 volts. Given that reverse saturation
current of the junction at room temperature 300 °K is 10™A, the emitter current is
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g

VBE

(a)30mA
(b.)39 mA
(c) 49 mA
(d.)20 mA

The voltage & indicated in the figure has been measured by an ided voltmeter. Which of the
following can be calcul ated?

(a) Bias current of the inverting input only

(b.)Bias current of the inverting and non-invertinginputs only
(c) Input offset current only

(d.)Both the bias currents and the input offset current

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

10K
AN
10K '
‘[—J\I\N‘. -
Ve
= 1uF
1K

(a) high pass, 1000 rad/sec.

(b.)low pass, 1000 rad/sec.

(c.) high pass, 10000 rad/sec.

(d.)low pass, 10000 rad/sec.

In anideal differentid amplifier shown in thefigure, alarge vaue of (Rg).
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(a) increases both the differentid and common-mode gains.

(b.)incresses the common-mode gain only.

(c.) decreases the differentia-mode gain only

(d.) decreases the common-mode gain only

For an n-channel M OSFET and its transfer curve shown in the figure, the threshold voltage is

(a) 1V and thedeviceisin active region
(b.)-I'V and thedevice isin saturation region
(c) 1V andthedeviceisin saturation regon
(d.)-I'V and thedevice isin activeregon

Thecircuit using aBJT with 3 =50 and Vge = 0.7 V is shown in thefigure. The base current Iz and
collector voltage V¢ arerespectively

s

!

(a) 43 pA and 11.4 Volts
(b.)40 pA and 16 Volts
(c)45pA and 11 Volts

(d.)50 pA and 10 Volts

The zener diode in the regulator circuit shown in the figure has a Zener voltage of 5.8 volts and a
Zener knee current of 0.5 mA. The maximum load current drawn from this circuit ensuring proper
functioning over theinput voltage range between 20 and 30 volts, is
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1kQ

Vi | v,=58v
20-30

(a) 23.7 mA
(b.)14.2 mA
(c) 13.7 mA
(d.)24.2 mA

Given the ided operationd amplifier circuit shown in the figure indicate the correct transfer
characteristics assumingided diodes with zero cut-in voltage.

+10V

v, i
_OV
—10V
0.5kQ
%m
(@)
+10V e
8V | Ly
_-‘10\7
(b))
\ )
1)
b 1
(c)
"
‘ﬁ m u [ ] l
- 4 i
1
il
(d)
rlF el

IJ mlln Hd'

e
Z; and Z, of the circuit are respectively

(Given, rg = 20kQ, lpss = 10mA, V, =-8A)
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()2 MQ and 2kQ

(6)2MQ and 22 k@
11

(c) infinity and 2V Q
e 20
d)infinity and — kQ

(d.)infinity Tl

48. Ip and Vpsunder DC conditions are respectively
(Given, rg = 20kQ, Ipss= 10mA, V, =-8A)

(a)5.625mA and 8.75V
(b.)7.500 mA and 5.00 V
(c.) 4.500 mA and 11.00 V
(d.)4.500 mA and 11.00 V
49.  Trans-conductancein milli-Semens (mS) and voltage gain of the amplifier arerespectively
(Given, ry = 20 kQ, Ipss= 10mA, V, =-8A)

20V
2kQ
D
o—t]) = f+—
S
Vr'I ,_) 2MQ (_l I V“
- DV
o i s I o
Zr ) - Zn
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(a)1.875 mSand 3.41
(b.)1.875 msand -3.41
(c)3.3mSand -6
(d.)3.3mSand 6

50.  The transigors used in aportion of the TTL gate shown in the figure have a § = 100. The base-
emitter voltage of is 0.7V for atransistor in activeregon and 0.75 V for a transistor in saturation. If
thesink current | = 1 mA and the output is a logc 0, then the current 1z will be equd to

5V
1.4K I

Il

(a)0.65mA
(b.)0.70 mA
(c.)0.75 mA
(d.)1.00 mA
51. TheBoolean expression for the truth table shown is

A|B

—t,

] = SO O
—_—| D = O =S =] O
Ol=— | OIS —= || D

(d) B(A+C)(A+C)

52. Both transigors T, and T, show in the figure, have a threshold voltage of 1 Volts. The device
parameters K, and K, of T, and T, are, respectively, 36uA/N? and QuA/V. Theoutput voltage Vy is
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(a)1v
(b.)2v
(c)3v
(d.)av
The present output Q, of an edgetriggered JK flip-flop islogcO. If J= 1, then Q.1
(a) cannot be determined
(b.)will belogicO
(c)will belogic1
(d.)will race around
The gven figure shows aripple counter using positive edge triggered flip-flops.

If the present gate of the counter is @Q,Qp = 011, then its next gate (QQ1Qp) will be

| L] |

14 all] n;!|| T

|.'|_ al b ._1_.!
(a)010
(b.)100
(c)111
(d.)101

What memory address range is NOT represerted by chip #1 and chip #2 inthe figure. Ag to Ags in
thisfigure are the address lines and CS means Chip Sdlect.
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(a) 0100-02 FF
(b.)1500-16 FF
(c.) FO0O-FAFF
(d.) F800-F9FF
56. Theoutput y(t) of alinear timeinvariant sysemisrelaed to itsinput x(t) by the following equation:
y(t) =0.5x(t-t, +T)+x(t—t,)+0.5x(t—t, —T) The filter transfer function H(w) of such a sysem is
gven by
(a) (1+ cosawr )e
(b.) (1+0.5cos T ) e
(c.) (1+ cosaT )e
(d.) (1+0.5cos T )&~

57. M ach the followingand choose the correct combination.
Group 1
A. continuous and aperiodic signa
B. continuous and periodic signd
C. Discrete and aperiodic signal
D. Discrete and periodic signa
Group 2
1. Fourier representation is continuous and gperiodic
2. Fourier representation is discrete and aperiodic
3. Fourier representation is continuous and periodic
4. Fouriererepresentation is discrete and periodic
Codes;
A B C D
@) 3 2 4 1
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(b) 1 3 2 4
c) 1 2 3 4
(d) 2 1 4 3
A signd x(n)=sn(mn+¢) is the input to a linear time-invariant system having a frequency

response H (€'”). If the output of the system Ax(n—n, ), then the most genera form of ZH (e')
will be

(@) —nya, + B for any arbitrary red 3

(b.) —nyay, + 27k for any arbitrary integer k.
(c.) nyw, + 27k for any arbitrary integer k.
(d.) —nyay, + 27k

For asigna x(t) the Fourier transform is X (f). Then the inverse Fourier transform of X (3t + 2) is
gven by

(@) %X(sz el

1 (t .
b. Zx| = e—]4m/3
)33

(c) 3x(3t)e’*

(d)x(3X+2)

Statement of Linked Answer

Questions 60 and 61:
A sequence x(n) has non-zero vaues as shown in the figure

60.

T he sequence
n .
{x(——l) for neven will be
y(n)=4l \2
0, for n odd
(@)

Graduate Aptitude Test in Engineering- Previous Peper - 18 of 30




GATE-2005 WWW. pariKshaguru.com

all the test

(b.)
Al
AR
o ® B @ & W

(c)

(d)

ki l &
61.  TheFourier transform of y(2n) will be
(a) €'*[cosdw+ 2cos2m+ 2]
(b.) [cos2w+ 2 cosw+ 2]

(c) €[ cos2w+2 cosw+ 2]

(d.) e'**[cos2w+ 2cos @+ 2|

62. Thepolar diagram of a conditionaly stable sysem for gpen loop gain K = 1 is shown in the figure.
The open loop transfer function of the system is known to be gable. The closed loop sysemis stable

for
I,
3 0.2
B N
\/"‘\ o
/\\>/
—2
GH plane

(a) K<5 and }<K<E
2 8
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(b.)K<}andE<K<5

8 2

1
(c) K<E_3 and 5<K

(d')K<E_13 and K <5

In the derivation of expression for pesk percent overshoot, M | :exp( ;ﬁiﬂ ]xlOO%, which one
of thefollowing conditions is not required?

(a) Systemis linear and time invari ant

(b.) The sygem transfer function has apair of complex conjugate poles and no zeroes.

(c) Thereis no trangportaion delay inthe sysgem.

(d.) The sygem has zero initia conditions.

A ramp input goplied to an unity feedback sysem resultsin 5% steady sateerror. Thetype number
and zero frequency gain of the sydem arerespectively

(a)1and 20
(b.)Oand 20

1
)0and —
(c)0and 5

1
d)1and —
(d)lan 0

A double integrator plant, G(s):g, H (s) =1is to be compenseed to achieve the damping rétio

£=0.5, and an undamped natura frequency, @, =5 rad/s. Which one of the following compensator
G, (s) will besuitable?
s+3
s+9.9
s+9.9
s+3
S—-6
s+8.33

S+6
U\ Y

(@)

(b))

(c)

An unity feedback sysemisgvenas, G(s)=

Indicate the correct root locus diagram

(@)
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Nl sn == Pl
|

(b.)
ks
|
(c)
iﬂJ N
(d)
jo P

Common Data for Questions 67 and 68:

&E—ZS
s(s+2)

The open loop transfer function of aunity feedback sysemisgvenby G(s)=

67. Thegan and phase crossover frequencies in rad/sec are, respectively
(a)0.632 and 1.26
(b.)0.632 and 0.485
(c.) 0.485 and 0.632
(d.)1.26 and 0.632h
68.  Based on the aboveresults, the gain and phase margns of the sysem will be
(a)-7.09 and 87.5°
(b.)7.09 and 87.5°
(c.) 7.09 dB and 87.5°
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(d.)-7.09dB and - 87.5°
69. A devicewithinput x(t) and output y (t) is characterized by: y(t) = X*(t)

An FM signd with frequency deviation of 90 kHz and modulating signa bandwidth of 5 kHz is
gpplied to this device. The bandwidth of the output signd is

(a)370kHz

(b.)190 kHz

(c.) 380 kHz

(d.)95 kHz

70. A signal asshowninthefigureis applied to amatched filter. Which of thefollowingdoes represent
the output of this matched filter?

g 9

(a)
(b.)
(c)
gy
8
1
=4
(d.)
Chipud
o
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Noise with uniform power ectrd density of Ng W/Hz is passed through afilter H (w) = 2 exp (-
joty) followed by anided low pass filter of bandwidth B Hz. The output noisepower in Watts is

(a)2NgB
(b.)4 NoB
(c)8NgB
(d.)16 NoB

A carrier is phase modulated (PM ) with frequency deviation of 10 kHz by asingle tone frequency of
1 kHz. If the sinde tone frequency is increased to 2 kHz, assuming that phase deviation remains
unchanged, the bandwidth of the PM signdl is

(a)21 kHz
(b.)22 kHz
(c)42kHz
(d.)44 kHz

An output of a communication channel is a random variable v with the probability density function
as shown in thefigure. The mean square value of v is

P(v)

k

<V

'o 4
(a)4d
(b.)6
(c)8
(d)9

Common Data for Questions 74 and 75:

Asymmetric three-level midtread quantizer is to be designed assuming equiprobable occurrence of al
guantization levels.

74.

If the probability density function is divided into three regions as shown in thefigure, thevaue of a
inthefigureis

@3

2

(b)3
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1

(c) 5

1

d)=

(@)

The quantization noisepower for the quantization region between - a and +ain thefigure is
4

a —

( )81
1

b.) =

( )9

5
(C.) a

(d.) é

Which one of the following does represent the eectric field lines for the TEy, mode in the cross-
section of ahollow rectangul ar metdlic waveguide?

(a)"T
T

=== |
(AT TE

E
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77.  Characteristicimpedance of atransmission lineis 50Q. Input impedance of the open- circuited line is

Zoc = 100 + j150€Q2 . When the transmission lineis short-circuited, then value of the input impedance
will be

(a) 50Q

(b.) 100 + j150Q
(c.)7.69 +j11.54Q
(d.)7.69—j11.54Q

78.  Twoidenticd and pardlel dipole antennas are kept gpart by adistance of % intheH-plane. They are

fed with equa currents bu the right mog antenna has a phase shift of +90”. The radiation paternis
gvenas

(@)

(b))

(c)

(d)

v

Common Data for Questions 79 and 80:

Voltage standing wave pattern in a lossless transmission line with characteristic impedance 50Q and a
resistive load is shown in the figure.
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I;i'\“f'-vf "I-ll"l '\‘.

79.  Thevaueof theload resistance is
(a) 50Q
(b.)200Q2
(c)12.5Q
(d.)oQ
80.  Thereflection coefficient is gven by
(a)-0.6
(b.)-
(c)0.6
(d)o

81. M any circles aredrawn in a Smith chart used for transmission line calculations. The circles shown in
the figure represent

(a) unit circles

(b.)constant resigancecircles

(c.) constant reactance circles

(d.) constant reflection coefficient circles

Common Data for Questions 82 and 83:
Consider an 8085 microprocessor sysem

82.  Thefollowingprogram starts at location 0100H.
LXI SP, 00FF

LX1 H, 0107
MVI A, 2011
SUB M
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The content of accumulator when the program counter reaches 0109H is
(a)20H
(b.) 02 H
(c)OOH
(d.)FFH

83.  If inaddition following code exists from 0109H onwards,
ORI 40H
ADDM
What will betheresult in the accumulator after the last instruction is executed?
(a)40H
(b.)20H
(c)60H
(d)42H

84. In what range should Re(s) remain so that the Laplace transform of the function e
(a)Re(s) >a+2
(b.)Re(s) >a+7
(c)Re(s) <2
(d)Re(s) >a+5

-4 2
85. Giventhematrix{4 3]theeigenvec:tor is
(@)

(b))

(c)

2| Then(a+b) =

b

2 _0.1 -1
86. Le,A= andA™ =
0 3

o NI

7
(@) >0

3
(b)) e
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87.

88.

nlllhele_s_l
19
C.)—
(©) 60
11
d)—
@)%

1 (= NG
Thevdueof theintegd | =——| exp| —— |dx is
& /271. IO p( SJ

(@)1
(b.)m
(c)2
(d.)2r
The derivative of the symmetric function drawn in given figurewill look like
A

(@)

(b))

(c)

A
QU
<o

(d)
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M ach the following and choose the correct combination:
Group 1

A. Newton-Rgphso method

B. Rung-kuttamethod

C. Smpson’'sRule

D. Gauss dimination

Group 2
1. Solvingnonlinear equations
2. Solving linear simultaneous equations
3. Solvingordinary differentiad equations
4. Numerical integration
5. Interpolation
6. Cdculation of Eigenvaues
Codes:
A B C D
@) 6 1 5 3
(b) 1 6 4 3
(c) 1 3 4 2
(d) 5 3 4 1
1 1 1 1
Given an orthogonal matrix A = av: 1 - [AAT]_1 is
1 -1 0 O
0 0 1 -1
% 0 0O
0 3 0 0
@ *
0 0 > 0
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o NIk

(b.)

o Nl O
o NIk O
o

o
o

(c)

T
o O +» O
o +»r O O
O O O

© &ANlpb O O O

(d)

o M, O

o Ml O
o
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