EC-GATE-2013 PAPER

Q. No. 1 — 25 Carry One Mark Each

1. A bulb in a staircase has two switches, one switch being at the ground floor
and the other one at the first floor. The bulb can be turned ON and also can
be turned OFF by any one of the switches irrespective of the state of the
other switch. The logic of switching of the bulb resembles

(A) an AND gate (B) an OR gate (C) an XOR gate (D) a NAND gate
Answer: (C)
Exp: (C)

Let Switches= P P?

P, p2 Z(o/p)
OFF OFF OFF
OFF ON ON
ON OFF  ON
ON ON OFF

From Truth Table, it can be verified that Ex-OR logic is implemented.

, , . g 0
2. Consider a vector field A(r[ﬁ. The closed loop line integral DJ A-dl can be
expressed as

O
(A) D”(Vx A)~ dsO over the closed surface bounded by the loop

O
(8) D”_[(V A)dv over the closed volume bounded by the loop

g
© ”_[(V A)dv over the open volume bounded by the loop

(D) _”(Vx 5 ds0 over the closed surface bounded by the loop

Answer: (D)
Exp: (D)

Stoke’s Theorem: “ The Line Integral of a vector A around a closed path L is

equal to the integral of curl of A over the open surface S enclosed by the closed
path L”.

D_I Adl= ”(Vx_ A_).ds

3. Two systems with impulse responses hi(t) and hz(t) are connected in cascade.
Then the overall impulse response of the cascaded system is given by
(A) Product of ha(t) and ha(t)

(B) Sum of ha(t) and ha(t)

(C) Convolution of hi(t) and ha(t)
(D) Subtraction of hz(t) from ha(t)
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Answer: (C)
A () N [ RCI R
x) —— odh(t): *h()—s y
2
4, In a forward biased pn junction diode, the sequence of events that best describes

the mechanism of current flow is

(A) injection, and subsequent diffusion and recombination of minority carriers

(B) injection, and subsequent drift and generation of minority carriers

(C) extraction, and subsequent diffusion and generation of minority carriers

(D) extraction, and subsequent drift and recombination of minority carriers
Answer: (A)

5. In IC technology, dry oxidation (using dry oxygen) as compared to wet oxidation
(using steam or water vapor) produces

(A) superior quality oxide with a higher growth rate
(B) inferior quality oxide with a higher growth rate
(C) inferior quality oxide with a lower growth rate
(D) superior quality oxide with a lower growth rate

Answer: (D)
6. The maximum value of 6 until which the approximation sin6=6 holds to within 10%
error is
(A) 10 (B) 18 (C)50 ° (D) 90
Answer: (B) ° ° o
. SinB6=6-0s . 0
Exp: 31517+

sin6= 6+ error
Error should 10% of 6

ifa6.< 0.10

9
if 6= 0.186 Then higher order terms also going to be less than 0.16

So,sin6=6 approximation is valid

9_63 <0.16
2
0< 0.6
o< V.6
Consider Bmax = @0.7746 radians
B(in degrees)= 0.7746x @ 0 45°
m

Out of all possible options we need to go for max theta below 45° Hence it is
18°
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O
7. The divergence of the vector field A = x"ax+ y'ay+ Za: is
(A)O (B) 1/3 ©1 (D) 3
Answer: (D)

Exp: Given A= xaxFyay+za. ~

0 (A)+oay(Ay)+ooz(Az2)
V.A= 0X

Ax= X, Ay= Y, Az= Z,
_ cox(x)vanyly)+oez(2)

= 1+1+1= 3
8. The impulse response of a system is h(t)= tu(t). For an input u(t-1)  , the output
is
B) t(t-1) u(t-1) (C) (t-1)2 tr—1
(A) tZu(t) ( 4 21
> > u(t-1) (D) 5 u(t-1)
Answer: (C)
Exp:
Ut) —— 5] tu@ N
A
LTI system 2 u(®)
For LTI system, if input gets delayed by one unit, output will also get delayed by
one unit.
1) (t— 2
u(t-1)- (t-1) u(t-1)
2
9. The Bode plot of a transfer function G (s) is shown in the figure below
A
40 L
Sz
c
{0
@204
0 | : "
1 v 100
B - w(rad/s) —»

The gain (20 log G|(s)) i% 32 dB and -8 dB at 1 rad/s and 10 rad/s respectively.

The phase is negative for all w. The G(s) is

39.8 39.8 32 32
(A) s (B) S ©) S (D) sz

a
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Answer: (B)
Exp: Any two paints on same line segment of Bode plot satisfies the equation of
straight line.
20log ¢(jw) |
40 |
32
20 T
1 10
[
—8 Lo pesun g /_X'\ ~ w(rad)

ie, Iog&();;zglgglwa— = slope of the line segment.

For the initial straight line

= Iogw?z_log(i)l = - 40dBdec

=0~ 32= - 40log }i*’“
[

= w=6.309=kin ;Where N is type of system here initial slope is

=6.309= k12
=k =(6.309)2
k =39.8
39.8
Hence G(s)=
S2
10. In the circuit shown below what is the output voltage (Vou) if a silicon transistor

Q and an ideal op-amp are used?

1kQ

5V

-15Vv

(A) —15V (B) -0.7V (C) +0.7V (D) +15V
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Answer: (B)
Exp:
Vout
Vout=-0.7 v
11. Consider a delta connection of resistors and its equivalent star connection as

shown below. If all elements of the delta connection are scaled by a factor k, k> 0,
the elements of the corresponding star equivalent will be scaled by a factor of

o AN o
Ra Rc Re
Rob
Rc Ra
o O

Ak ® (B) k (C) 1k D) ¥
Answer: (B)
. R. Rb
Exp: Rc =Rae+Ro+Rc— Ra Rc Rs
AAAY | A AN
Re = RaRe Rb
Ra+ Ro+ Ro % Re Ra
RRe
RA = —— 2
Ra+ Ro+ Rc

Above expression shown that if Ra, Ro & Rc is scaled by k, R A, Re & Rc is scaled
by k only.

12. For 8085 microprocessor, the following program is executed

MVI A, 05H;
MVIB, 05H;

PTR: ADD B;
DCR B;
JNZ PTR;
ADI 03H;
HLT;

At the end of program, accumulator contains

(A)17H (B)20H (C)23H (D) 05 H




|[EC-GAIE-2013 PAPER|

Answer: (A)
Exp: Accumulator changes as follows (05 + 05 + 04 +03 +02 +01)H
At the end of Loop accumulator contains = 14H
ADI O3H —A=(14+03)=17H

13. The bit rate of a digital communication system is R kbits/s. The modulation used is
32-QAM. The minimum bandwidth required for IS free transmission is
(A) R/10 Hz (B) R/10 kHz (C) R/I5 Hz (D) R/5 kHz
Answer: (B)
Exp: Bitrate given = R Kbits/second
Modulation = 32-QAM

No. of bits/symbol =5 [log 32] ,

Symbol rate = R5 k symbols / second

Finally we are transmitting symbols.
Br— transmission bandwidth
R(symbol rate)
(1+a )
R
5(1+a )

Br =

For Br to be minimum, a has to be maximum
=>Br = R = R
5x2 10

Maximum value of a is '1'which is aroll off factor

14. For a periodic signal v(t)
fundamental frequency in rad/s

30sin100t+10c0s300t+ 6sin(500t+1 /4), the

(A) 100 (B) 300 (C) 500 (D) 1500
Answer: (A)
Exp: wo =100 rad / sec fundamental

3wo =300 rad / sec third harmonic

5wo =500 rad / sec fifth harmonic

15. In a voltage-voltage feedback as shown below, which one of the following
statements is TRUE if the gain k is increased?

o2 .
¥ ¥ ¥
Vin Vi Ao Vout
— -

+
Vi = KVout k
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(A) The input impedance increases and output impedance decreases
(B) The input impedance increases and output impedance also increases
(C) The input impedance decreases and output impedance also decreases
(D) The input impedance decreases and output impedance increases
Answer: (A)
Exp: In voltage-voltage feedback

T

Rin RawvA Raveo Rout
k
Rin= Rawp (1+ AoK)
Rawmpo

Rout = 1+Ask—

as Kt

RlnT, Rout !
16. A band-limited signal with a maximum frequency of 5 kHz is to be sampled.

According to the sampling theorem, the sampling frequency which is not valid is

(A) 5 kHz (B) 12 kHz (C) 15 kHz (D) 20 kHz
Answer: (A)

Exp: Given: fn= 5kHz

According to sampling frequency

fs= 2fm
fs= 10 kHz

So, only in option (a) it is less than 10KHz ie., (5KHz)

17. In a MOSFET operating in the saturation region, the channel length modulation
effect causes

(A) an increase in the gate-source capacitance
(B) a decrease in the Transconductance
(C) a decrease in the unity-gain cutoff frequency
(D) a decrease in the output resistance

Answer: (D)

Exp: No channel length modulation

los = % xk(Ves = V1)

A 2
Olos =rl=>rl=0=> res=w

R J— J—
(/VDS ds ds
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under the presence of channel length modulation

Olos  _ 1
Ve = Alpsat = Fo-
ro= Ml— . which is reduced frome to finite value
Dsat
18. Which one of the following statements is NOT TRUE for a continuous time causal

and stable LTI system?
(A) All the poles of the system must lie on the left side of the jw axis

(B) Zeros of the system can lie anywhere in the s-plane

(C) All the poles must lie within s = } |

(D) All the roots of the characteristic equation must be located on the left side of
the jw axis
Answer: (C)

Exp: For an LTI system to be stable and causal all poles or roots of characteristic
equation must lie on LHS of s-plane i.e., left hand side of jw— axis

[Refer Laplace transform)].

19. The minimum Eigen value of the following matrix is

13 5 211

512 7
12 7 500

[J
(A) 0 B) 1 (C) 2 (D) 3

Answer: (A)

[

13'5 2 15 5 2
512 7 + - &% . 12 12 7 Sdeterminant= 0,
2 7 5 | 075}

Exp:

So the matrix is singular
Therefore atleast one of the Eigen value is ‘0’

As the choices are non negative, the minimum Eigen value is ‘0’

20. A polynomial f(x)= asx + asx + a2x + aix— ao with all coefficients positive has

(A) no real roots ! ’ ?

(B) no negative real root
(C) odd number of real roots
(D) at least one positive and one negative real root

Answer: (D) Use Routh Hurwitz Criteria to get the condition.




|[EC-GAIE-2013 PAPER|

21. Assuming zero initial condition, the response y(t) of the system given below to a
unit step input u(t) is

U(s) 1 Y(s)
—> = —>
2
(A) u(t) ®) tu(t) (© 2u() (D) e u(t)
Answer: (B)
Exp: (B)
Integration of unit step function is ramp output
1
us) ———————> s ——> Y(s)
Writing in time domain
ut)y —— u() —> (1)
y®=u®*u()=tu(t)
22 The transfer function Vz(s) of the circuit shown below is
. V1(S)
100pF
o—¢ ?
10kQ
Vi(s) Va(s)
100pF
. T s
(A) 0.5s+1 (B) 3s+ 6 (C) s+ 2 (D) s+1
s+l s+ 2 s+l s+ 2
Answer: (D)
Exp: (D)
+()—| Z(s) } o+
V1(s) Z(s) V2(s)
-0 | 0
71(s)= 191—as Zz(S)=l—B%
s
Va(s Z(s) =~ =s+]
Vi) - ) 2
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23. A source vs(t)= Vcos100mt has an internal impedance of (4+ j3)Q . If a purely

resistive load connected to this source has to extract the maximum power out of the
source, its value in Q should be

(A)3 (B)4 (©)5 (D)7
Answer: (C)
Exp: For maximum power Transfer

R.= %s

Pj 24 2
= 4+3
=5Q
24, The return loss of a device is found to be 20 dB. The voltage standing wave ratio
(VSWR) and magnitude of reflection coefficient are respectively
(A) 1.22 and 0.1 (B) 0.81 and 0.1 (C)-1.22 and 0.1 (D) 2.44 and 0.2
Answer: (A)

Exp: The reflection co-efficient is =20 loglf'=20dB

= logr=-1dB
=M= 10-1 =>= 0.1

Relation between ' and VSWR is

S= 1+T

1-T
S= 11
11+-0.10.1 " 0.9
s= 1.22

25. Letg(t)= e-m

then the Fourier transform of the output is

(A) et ° , and hég)isea_lntilztgr matched to(@ft)em g(t) is applied as(B}pél_tzgg h(t),
Answer: (D) :
Exp:

The concept of matched filter assumes that the input signal is of the same form
g(t) as the transmitted signal(except difference in amplitude).this requires that the
shape of the transmitted signal not change on reflection.

h(t) = g(-t) < H(f) = G * (f)
G * (f) = G(f) .. G(f) is real
g(t) = e-m« e-m(fourier transform)

= y(t) < E-mh X €-th= €-2nf

9t —— 5 h(t) —————> (1)

y(t) = h(t) * g(t) [convolution]

10
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Q. No. 26 — 55 Carry Two Marks Each

26. Let U and V be two independent zero mean Gaussian random variables of
variances 14 and 19 respectively,. The probability P(3v=2U) is

(A) 4/9 (B) 1/2 (C) 2/3 (D) 5/9
Answer: (B)
Exp: p(3v= 2U)=p(3v-2= 0)= p(W=z=0),W= 3v-2U
U, V are independent random variables and U~ N O, } %“
\ \
V~ N, &
0 91
~W= 3V-2U~ N0,9x 14+ 4x 91|
| 5
2
W~ N(0,2) ie., W has meanp= 0 and variance,g = 2
W=l 20—l
p(WZ O)=p [ H H ‘
[T O g |
= p(Z= 0), Z is standard normal variants
1
=0.5=
2
27. Let A be an m x n matrix and B an n x m matrix. It is given that determinant
(Im+ AB) = determinant (In + BA), where Ik is the kxk identity matrix. Using the
above property, the determinant of the matrix given below is
121 1 11J
I U
1211
11 210
EL 112 H
(A) 2 (B)5 (OK:] (D) 16
Answer: (B)
(111 [11 0 0 O
[ \ \
. LetA=111111;B= HE;nh=1lk=01 0100 |
Exp: bd 1 | \
L | ‘
1 06008
\
111 1
\ \
then AB= [ (40; Ba1 111
\ ‘1111‘Herem=1;n=4
111 1

11
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and det(l:+ AB)= det(ls+BA)
(211 1
\

\
=detof121 - \
112 10

\
111 2

=det of [/ 5]
\

\211 11
1211

\

~det of [l \
112 1
| \
\

28. In the circuit shown below, if the source voltage Vs=100,53.130V then the

Thevenin’s equivalent voltage in Volts as seen by the load resistance RL is

3Q 149
r<- V|_1 —-1
ve (™) /> ot Q $ Re=100
(A) 100 900 (B) 800 00 (C) 800 900 (D) 100 600

Answer: (C)
Exp: V=10V
_ Ve, _ 100.53.13-Tan -3 x j4
\/I_1 = 3—+—J—4—: f
Vv, =8090°

V= 800-90°

29.

connected in feedback as shown below, the approximate value of  Ka that will
reduce the time constant of the closed loop system by one hundred times as
compared to that of the open-loop system is

R(S) | Va(s) 10 |u(s)
Re i 1+10s

(A) 1 (B)5 (©) 10 (D) 100

The open-loop transfer function of a dc motor is given as ~ w(s) -1 10 hen
Ua(s) - 1951 vV

12
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Answer: (C)
EXp: T openloop= 10
10 10
T closedioop = F00-= 1+10ka— = Ka=9.9. [110.
10k 10Ka
CLTF = =
1 a OS
1+ 12868 14 14461%_(1+10ka)
= 10
30. In the circuit shown below, the knee current of the ideal Zener diode is 10mA. To
maintain 5V across Rv, the minimum value of Rcin Q and the minimum power
rating of the Zener diode in mW, respectively, are
é 1000
10v ILoad
p— |
/3]
Vz=5V § Ru
(A) 125 and 125 (B) 125 and 250
(C) 250 and 125 (D) 250 and 250
Answer: (B)
Exp Rinn= [—
I100=10—5= i =50mA
100 100
lLmax=l100—lknee=40MA
405 x1000=125Q
Rimin=—
Minimum power rating of Zener should =50mA x 5V
=250 mW
31. The following arrangement consists of an ideal transformer and an attenuator

which attenuates by a factor of 0.8 An ac voltage Vwxi= 100V is applied across

WX to get an open circuit voltage Vvyzi across YZ. Next, an ac voltage

Vyz2 =100V is applied across YZ to get an open circuit voltage Vwx2 across WX.
Then, Vyz1 / Vwxi, Vwx2/ Vyzz2 are respectively.

13
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w
(A) 125 /100 and 80 /100 " Thass

(B) 100 /100 and 80 /100 ‘
(C) 100 /100 and100 /100
(D) 80 /100 and 80 /100

Answer: (C)
Exp:

w
+ ‘1 125 | * ‘

Vi H V2
X -

N1:N2| _ cZ

For a transform

V. _ N2

2= _—_

\A N1

=>V2=1.125x V1

The potentiometer gives an attenuation factor of 0.8 over u2

Hence Vyz=0.8u2 = V =Up
0.8
= VyZ=1.125>< Vwx
0.8

V' =
=>Vyz=Vwx = V ¥z1.= 100100

WX1

Since potentiometer and transformer are bilateral elements. Hence VVwx2 =

yz1

32. Two magnetically uncoupled inductive coils have Q factors giand g2 at the
chosen operating frequency. Their respective resistances are R1 and R2. When
connected in series, their effective Q factor at the same operating frequency is

(A)a1+ g2 (B)(1/q)+(1 /)
(C)(g1R1 + g2R2) /(R1+ R2) (D)(g1R2 + g2R1) /(R1+ R2)
Answer: (C)

Exp: Q Factor of a inductive coil.

Q= wL [=2Q1=wL1& Q2 = wL2

R R2 R2
P R L Ty R L T 2 |
| |
—Lipn—AanN——
L L R |

100
100

14
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When such two coils are connected in series

individual inductances and
resistances are added.

Hence, L eq=L1+ L2

Reg=R1+ R2
wl1 wlL2
wl w(L1+ L2) = Rt Re+R1Rz—
Hence Qeq = " =
R R1 R2
@ RrERI R R
QL +Q2
= R, Ri1=QiRi+Qz2R2
1 +R1 Ri+ R,
R2 1
33. The impulse response of a continuous time system is given by
h(t)=5(t-1)+58(t- 3) . The value of the step response att = 2 is
(A)O |1 (€2 (D)3
Answer: (B)
Exp: h(t)=5(t-1)+5(t-)
u(t)

— h()  —— y(1)

y(t)= u(t-1)+ u(t- 3)
y(2)= u(1)+ u(-1)
=1

34. The small-signal resistance(i.e., dvs/dIp) in kQ offered by the n-channel

MOSFET M shown in the figure below, at a bias point of VB =2V is (device data
for M: device Transconductance parameter Kn=pnCox(W /L)=40pA / V.2
threshold voltage Vin=1V, and neglect body effect and channel length
modulation effects)

|Dlo VB
;
M

i

(A) 12.5 (B) 25 (C) 50

(D) 100

15
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Answer: (B)
Exp:
dVs
= 2
as ‘
Ve = Vbs= Vas

.M is in saturation

Io= %40)(10—6(VDS - V1) 2

5‘3[;_3 = 40x10-6(2-1) = 40x10-
dVbs 0Vs
5 Cs T 25kQ
35. The ac schematic of an NMOS common-source stage is shown in the figure below,

where part of the biasing circuits has been omitted for simplicity. For the n-
channel MOSFET M, the Transconductance gm=1mA/V, and body effect and
channel length modulation effect are to be neglected. The lower cutoff frequency
in Hz of the circuit is approximately at

Ro c _1
10kQ § 1w —

+— 5

Vi M
RL10kQ
(A) 8 (B) 32 (C)50 (D) 200

Answer: (A)
Exp:

Rp

| wF 10kQ = Rp

I} |R|_
V.
o—| E' RL=10kQ
feut = 21T(-RD-|:-l—Rr)% -

= 8Hz
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A system is described by the differential equation dzy

36. - —
, dtz + 5 dydt + 6y(t)= x(t).
Let x(t) be a rectangular pulse given by
(11 0<t<2
x(t)=" [ ,
[0 otherwise
Assuming that y(0)=0 and dydt =0 att =0, the Laplace transform of y(t) is
e-2s 1-e-2s
(A) s(s+ 2)(s+ 3) (B) s(s+ 2)(s+ 3)
e-2s 1-e-2s
(©) (s+2Ks+3)— (D) (s+2Ks+-3)—
Answer: (B)

Exp: Writing in terms of laplace transform.
Szy(s)+ 5sy(s)+ 6y(s)=x(s)

I
[11- e-2s|
x(s) = | \
\ O
1
x(t)= =U(t)- U(t- 2)
0 2 ot
O
x(s)=1- e-2s
S
1- e-2s

YO sEEaEra

37. A system described by a linear, constant coefficient, ordinary, first order
differential equation has an exact solution given by y(t) for t>0, when the forcing
function is x(t) and the initial condition is y(0). If one wishes to modify the
system so that the solution becomes -2y(t) for t>0, we need to

(A) change the initial condition to —y(0) and the forcing function to 2x(t)

(B) change the initial condition to 2y(0) and the forcing function to —x(t)

(C) change the initial condition to j 2y(0)Jand the forcing function to j 2x(t) ~
(D) change the initial condition to -2y(0) and the forcing function to —2x(t)
Answer: (D)

dy(t) +ky(t)= x(t)s

Exp:
P dt
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SY(s)- y(0)+ kY(s)= X(s)
Y(s) s+ ko= X(s)- Y(0)
X(s)- Y(0)

S+ K

Y(s)= é&s;()__sf(_OL
y(t)= e-x(t)- y(0)e-«

So if we want -2y(t) as a solution both x(t) and y(0) has to be doubled and

Y(s)=

multiplied by —ve sign
x(t)->=2x(t)

y(0)--2y(0)

38. Consider two identically distributed zero-mean random variables U and V. Let the
cumulative distribution functions of U and 2V be F(x) and G(x) respectively.
Then, for all values of x
(A) F(x)- G(x)s 0 (B) F(x)- G(x)= 0
©) (F(x)- G(x)xs 0 (@) (F(x)- G(x))x= 0
Answer: (D)
Exp: F(x)= P{X<x}
G(x)= P{2Xs x}
=pP{xs x2}
For positive value of X,
F(x)- G(x) is always greater than zero
For negative value of x.
F(x)- G(x) is- ve
but .lUF(x)- G(X)l[. x= 0
39. The DFT of vector [I[lab c diIl]isthe vector [I[Ja B y &L [l. Consider the product

[la b c dl
dabc -
Llp g r sU=0U0a b cdE [
[ [lc d a bl
U
M cd a
The DFT of the vector [I[Jp q r sl is a scaled version of
(A) sz[Szyzéz H (B) [Wa B Jy
e}
(C) LLa+B B+d d+y y+allll U
U

(D) UllaB ydl L
18
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Answer: (A)
Exp: x(n)= [llla b c d\‘T

[la d c di Lal
N=4 badc .
xmexm D 2a !
C
| | O, |
\ 4x4 d4x1
dc b al \‘a‘bcd\
\ \
x(Nem)=lab cdnd@abc
‘cd ab |
bc da }

Cp g r shi=x(n)ex(n)
DFT

x(NMOOOOO x(k) LUa oLl
(n) DDDDD() By

DFT{p q r s}=x(x()= x (k)= la B v 3

. o _ Y(s) for
40. The signal flow graph for a system is given below. The transfer function U(s) —

this system is

s+l
5s2+ 6s+ 2
s+l
s2+ 6s+ 2

(A)

(B)
(C) s+l
Ss2+ 4s+ 2

o _ 1
552+ 6s+ 2

Answer: (A)
Exp: By using Mason’s gain formula

S-2+ S-1 S-2 s+1
=+ 25—A4S51—25-+—4——0=25 \"\'@&11'5 = bg————
\ + - - + 6s+2
\ 2

y(s)
u(s)

41. In the circuit shown below the op-amps are ideal. The Vout in Volts is

1kQ
A) 4 -2V o—AMA
(B) 6

(C)8 1kQ

(D) 10

19
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Answer: (C)
Exp: 1kQ 1kQ
2V o AN
>_0_ Vout
1kQ Vi
Vout= ? T
1kQ
+1v 1kQ
Vi=1(1+1)- 2(-1)= 4V
Vout=2V1= 8V
42. In the circuit shown below, Qihas negligible collector-to-emitter saturation

voltage and the diode drops negligible voltage across it under forward bias. If
Vceis + 5V,X and Y are digital signals with 0 V as logic 0 and  Vcc as logic 1,

then the Boolean expression for Z is

+Vee

(A) XY (B) XY (D) XY
Answer: (B)
Exp: (B)

X Y z

0 0 0

0 1 1

1 0 0

1 1 0

43, A voltage 1000sinwt Volts is applied across YZ. Assuming ideal diodes, the
voltage measured across WX in Volts, is

(A) sinwt 1ka

(8) (sinwt+ sinwt) |/ 2 oW Xo—
z

(©) (sinwt- sinwt) |/ 2 _|<]_?_|>|_

D)0 forallt + 1kQ _
) A

20



|[EC-GAIE-2013 PAPER|

Answer: (D)

Exp:. Vyz

PN

During the half cycle
All Diodes OFF & Hence

V1 +V2 -
" LA
™ ™~ L

+0
<
+

V= Ve |

V=0V
During —Ve half cycle

44, Three capacitors Ci,C2and Cswhose values are 10uF,5uF, and 2uF

respectively, have breakdown voltages of 10V, 5V, and 2V respectively. For the
interconnection shown below, the maximum safe voltage in Volts that can be
applied across the combination, and the corresponding total charge in uC stored

in the effective capacitance across the terminals are respectively.

(A) 2.8 and 36 C. GCs
(B) 7 and 119 o—— =
(C) 2.8 and 32 17
1<
(D) 7 and 80 C:
Answer: (C)
Exp: | CAES5V o ? < BV 1)
%<2 = 57 < NV )
VS 10V 2V 10V.oieiee, (3)

From (1), V=< 17.5 Volts
From (2), V< 2.8 Volts

21



From (3),

To operate Circuit safe, V should be minimum of those =2.8V

Ceft = C1t+(C2

V< 10 Volts
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Cs)= 10uF+ 107 uF =807 pF

Q= cex2.8V =32uc

8 bit data bus

45, There are four chips each of 1024 bytes connected to a 16 bit address bus as
shown in the figure below. RAMs 1,2,3 and 4 respectively are mapped to
addresses

RAM# 4
1024B
E
o e
E
. RAM#2
NN 10248
E
AlO—Doi
All I, RAM#1
AL2 A NN Ji0248
A13 I E
11
Al4 : 5 10
2 01
ALS 150
N
(A) OCOOH- OFFFH,1C FFFH,3CO0H- 3FFFH
(B) 1800H-1FFFH,2800H- 2FFFH, 3800H- 3FFFH,4800H- 4FFFH
(C) 0500H- 08FFH,1500H-18FFH, 3500H- 38FFH,5500H-58FFH
(D) 0800H- OBFFH,1800H-1BFFH, 2800H- 2BFFH,3800H- 3BFFH
Answer: (D)
Exp: (D)

Chip #1

Chip #2

Chip #3

Chip#4

e Yt Wt W

=

Aus(s1)

Ai12(S0)

=

Ao

z

0=0800H

0=0BFFH

0=1800H

1=1BFFH

0=2800H

1=2BFFH

0=3800H

el NeolNollNollNolNolNoll Nol

el NeolNollNollNolNolNoll Nol

P[RR, O|lO|O]|O

PR, [O|O|lRFR|[FRL|[|O]|]O

RPlrRrlRrlRr[RPr|RP|R|R

el Neoll ol Nl NeollNeol NellNe)

P O|Fr,|O|(FrRr|[|O|Fr|O

0=3BFFH
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46. In the circuit shown below, the silicon npn transistor Q has a very high value of
B . The required value of Rz in kQ to produce Ic=1mA is

Vee

3V
Ri1 le
60kQ
Q
Rz R,
5000
(A) 20 (B) 30 (C) 40 (D) 50
Answer: (C)
Exp Vcc =3V
R1= 60k l Ic
R =
3.604Re— =1.2 Ve=12 0.7
R2 =40kQ R2 RE = SOOQ
Vo
47. Let U and V be two independent and identically distributed random variables such

that P(U=+1)=P(U= -1)= 21. The entropy H(U + V) in bits is

(A) 3/4 B)1 (C) 312 (D) log23

Answer: (C)
Exp:

U \Y (U+V)

+1 +1 +2

+1 -1 0

-1 +1 0

-1 -1 -2

P{U+ V =+2}= 12/12714 /

P{U+ V=0}= 14+ 14 :1/2

P{U+ V=-2}= 12/12:/1(4 /

= H{U+ V} = 12log2 2+ 2% 14logz 4

1.4-
:5 +1= 3}/
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Common Data Questions: 48 & 49

Bits 1 and 0 are transmitted with equal probability. At the receiver, the pdf of the
respective received signals for both bits are as shown below.

pdf of received
signal for bit 0

pdf of received
0.5 signal for bit 1

[ ¥
A 4

-1 0 1 4
48. If the detection threshold is 1, the BER will be
(A) 1% (B) 1_4 © 1§ (D) 161_

Answer: (D)
Exp: Pe=P(0)P(1 /0)+ P(1) P(0/1)

If Detection threshold = 1
P(0)= P(1)= 12

> 7
1.1 +12x0= 1
728 16
49. The optimum threshold to achieve minimum bit error rate (BER) is
(A 12 (8) 54 ©1 (D) 23

Answer: (B)

Exp: Optimum threshold = The point of intersection of two pdf’s
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0< z< 2

The point of intersection which decides optimum threshold
=>1-2z= 4z

1= 4z + z

Common Data Questions: 50 & 51

Consider the following figure

10
Foo L S
Vs 10VT 20

-T2A
50. The current | s in Amps in the voltage source, and voltage V s in Volts across the
current source respectively, are
(A) 13, -20 (B) 8, -10 (C) -8,20 (D) -13,20
Answer: (D)
Exp:
2A 10A
10:/ g_)Q 8A 1 B5A 10A
A - 10
. oV = 2Q §
2A (1) J
Is+8+5= 0
Is=-13A
51. The current in the 1Q resistor in Amps is
(A) 2 (B) 3.33 (C) 10 (D) 12
Answer: (C)
Exp:

l1a = 10Awe can use principle of superposition to determine the current across 1
ohm resistance.
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Linked Answer Questions: Q.52 to Q.55 Carry Two Marks Each

Statement for Linked Answer Questions: 52 & 53

A monochromatic plane wave of wavelengthD)\ =D600pm Dis propagating in the

direction as shown in the figure below. Ei, Er, and E denote incident, reflected,
and transmitted electric field vectors associated with the wave.

Ei E:
Hi Kr
KN | 6r Hr &= 1.0
0 &= 45 X
Hy Et
19.
. kt
. . . D
52. The angle of incidence 81 and the expression for Ei are

(A) 600 and E Y
0 an 0
2(Aax - “az)e °% V/m

jTx104 z
B) 450 and Eo
®) 2(ax+az)e 3 V/m

—jm>104 (x+7)

(C) 450 and Eo

2(Aax —“az)e & V/m
D) 650 and Eo el
©) f(Aax —“az)e 8 V/m
Answer: (C)
Exp:  (C)

The given oblique incidence is an vertical polarization ie., Ei is parallel to the
plane of incidence, Hi “is perpendicular to the plane of incident.

Ei= Eo [ [ /cosBax — sinBiaz X €-jB1 1 JIxsinBi+zcosbi

From the given problem 777 (1)

Nn1sinGi= n2sSinb................ 2)

= J/ensinBi= Er&gnet
=1.sinBi= 2.1213% sin(19.2)

sinBi= 0.6976
0i= sin-1 (0.6976)
Bi= 45°
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..the angle of incidence is 45°
B= ZTW = s002lb. = 1 ¢ e=456= 102

substituting equation (1) we get
_ —j31r104[xsin(45)+zc0s(45)]
Ei= Eo[cos(45)ax= sin(45)a;] €

—jr104(x+2)

Ei=Eo I2ax—- 1 _ T
T Ee
E —ijlOA(X)szﬁ 32
E=— Ma=alle ¥
\/2'

The expression for Er is

—jrx104(x-2)
A) 0.23 E —=5
® 9 (Aax + “az)e %2 vim

2

jTx104z

®) - E—O(“ax+“az)e 8 V/m

2
-jmx104(x-z) 'V /m

(C) 044 E 32
0

(rax+ “_az)e( )

D E 2 —jr*x104(X+z

©) 02 (Aax+ “az)e 3 V/im

Answer: (A)
Exp: (A)

The reflection co-efficient for parallel polarization is given by

€r2 €r2 .
—~cosBi - = sin? 6
Er=¢n 1
M= &

i €r2 Er2 .
T 2% cosBi+ JGr-rl—" SinzB;

E€n
- cos(45)- a5 sin?(45)
r=_1 L
45 cos(4s)+ \/ﬁ ~ sin (45)
1 1

-

= 0.23

Er=TEo [ cosBrax+ sinbra _L [e—jB XsinBr-zcosor

But 6:= @i since reflected ray and incident ray lies in the same medium by using
snell’s law

r=TEo cosBax + Sineia_z €-jB 1 IxsinBi-zcoshi

—jmx104 Jx 1 -z 1

3 92 W2

E = 0.23xEo [ [ cos(45)a+ sin(45)a T,e
—jr*x104(x~2)

3 yv/m

Hence

Er=0.23%x E2 ax+.a

[ z
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Statement for Linked Answer Questions: 54 & 55

The state diagram of a  system is shown below. A system is described by the
state-variable equations

X = AX+ Bu; y =CX+ Du

1 -1 1 -1 1
u O—’—@—’—@—’—O y
1 1
S S
54. The state-variable equations of the system shown in the figure above are
-1 o[ [1-10] : -1 01 -101
X = X+ X =
A) H1 -1 08 (B) . X+ 0 A
y=[01-100X+ u y =0[=1 =1[00X+ U
=1 00 +H—1H X_u—l—lLX+u—1u
© Heg 107 (Fg @ (D) | W | :J
y =111 =1[1[1X-u y = Llel=a1 i LX-u
Answer: (A)
Exp:
1 x-1x ;1 x -1x,1
u O—.—@—.—@—’—O y
1 1
S S
X1=—X1— 4
x2=—X2— 4
y=—X2+x1+ 4
)-(_\—10\x+\—1\ el ixe 4
I \ [l [uU;y= - X
01 =1 "
\
55. The state transition matrix e At of the system shown in the figure above is
le-t 0o J B) 11 et o [ le-t Q| [e-t —te-t |
A O [ [ C) I [ (D) 1 [
[ te-t e-t/ | [ -te-t e-t/ | Llle-t ey 00 0 e-tl
Answer: (A)
[1-1 0 I
Exp: A=
p 1 \
-1

eat= L-1[1(SI= A)-10 ]
\ \

eat= [lle-t 0!
\
‘ te-t e-t ‘\

\
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Q. No. 56 — 60 Carry One Mark Each

56. Choose the grammatically CORRECT sentence:

(A) Two and two add four (B) Two and two become four
(C) Two and two are four (D) Two and two make four
Answer: (D)
57. Statement:; You can always give me a ring whenever you need.

Which one of the following is the best inference from the above statement?

(A) Because | have a nice caller tune

(B) Because | have a better telephone facility

(C) Because a friend in need in a friend indeed

(D) Because you need not pay towards the telephone bills when you give me a

ring
Answer: (C)
58. In the summer of 2012, in New Delhi, the mean temperature of Monday to

Wednesday was 41°C and of Tuesday to Thursday was 43°C. If the temperature
on Thursday was 15% higher than that of Monday, then the temperature in °C on
Thursday was

(A) 40 (B) 43 (C) 46 (D) 49
Answer: (C)
Explanations:- Let the temperature of Monday be Twm

Sum of temperatures of Tuesday and Wednesday = T and

Temperature of Thursday =Th

Now,Tm+ T =41%x3= 123

& Tth+ T = 43x3=129

~Tth— Tm=6, Also Tth=1.15Tm

20.15Tm= 6 =>Tm= 40

~.Temperature of thursday =40+ 6= 460C

59. Complete the sentence:

Dare mistakes.

(A) commit (B) to commit (C) committed (D) committing
Answer: (B)
60. They were requested not to quarrel with others.

Which one of the following options is the closest in meaning to the word quarrel?
(A) make out (B) call out (C) dig out (D) fall out
Answer: (D)
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Q. No. 61 — 65 Carry Two Marks Each

61. A car travels 8 km in the first quarter of an hour, 6 km in the second quarter and
16km in the third quarter. The average speed of the car in km per hour over the
entire journey is
(A) 30 (B) 36 (C) 40 (D) 24

Answer: (C)

Explanations:-Average speed = Total distance

Total time

=8+ 616, _jokm /hr

LN

4 4 4

62. Find the sum to n terms of the series 10 + 84 + 734 + ...
(A)9(9 " +1)+1 B) 9(9 "-1)+1 (©) 99 "-1)+ n (D99 -1)+ n
10 8 8 v
Answer: (D) 8

Explanations:-Using the answer options, substitute n = 2. The sum should add up to 94
Alternative Solution:

The given series is 10+84+734+.......ocoviiiiiiinnn.n +n terms
3 4
=( 9+1)+ 9
(9+1)+( +3)+( 9+5)+( 9+ 7)o nterms
=(9+ 949 % ... nterms)+(1+ 3+ 5+ 7+ ......... nterms)
9(9" ~1)+ o }Snza(n‘ 1) (r>1) and }
T o1 | 1 |
\

} Sumof first nodd natural numbers is n2

63. Statement: There were different streams of freedom movements in colonial India
carried out by the moderates, liberals, radicals, socialists, and so on.

Which one of the following is the best inference from the above statement?
(A) The emergence of nationalism in colonial India led to our Independence
(B) Nationalism in India emerged in the context of colonialism

(C) Nationalism in India is homogeneous

(D) Nationalism in India is heterogeneous

Answer: (D)

64. The set of values of p for which the roots of the equation ~ 3x 2+ 2x+p(p-1)= 0O
are of opposite sign is
(A) (==,0) (8) (0.1) (©) (1) (D) (0,)

Answer: (B)

Explanation:

Since the roots are of opposite sign, the product of roots will be negative.
. P(p-1) <0=p(p-1)< 0=(p- 0)(p-1)< 0=0< p< 1

’ 3

Thustherequired set of valuesis (0, 1)

30



|[EC-GAIE-2013 PAPER|

65. What is the chance that a leap year, selected at random, will contain 53
Sundays?
(A) 217 (B) 3/7 (C) 17 (D) 5/7
Answer: (A)

Explanations:-There are 52 complete weeks in a calendar year [ 852x7=364days

Number of days in a leap year = 366

.. Probability of 53 Saturdays =

~N N
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