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Solution of GATE-2012-Paper in Electronics&Communication-SET-C:
1. (D) Initial condition x(1) =0.5

t%+x_t:> %-ﬁ-lx 1 = It is of linear form.
dt dt t
Pz% Q=1

Lot
|.F :ejt :elnt =t
Solution is given by
2

X(1.F)=[0(1.F)dt+C = xt=[1tdt+C :>xt=%+C

x(t)=0.5 whent=1x=05

2
105—1—+C l=E+C: C=0
2 2 2

2
The solution is xt :t—: X _t
2 2
2. (D) f(t) > F(s)

—dF(s)

tf(t) -

d 1) (s"+s+1).0-1(2s+1)
E(SZJFSJFJ_ (32+s+1)2
—dF(s) _ (2s+1)

ds (32+s+1)2

5
3.(B l,.c =—=&R = 4Q
(B) 7
2
5 25
P,: 1. .2R=|—=|x4=""x4=50W
av rms (\/EJ 2
_ . /\
4. (D) Ve, (07)=12v =V (07) AR
V. (07)=0V o =
Cz( )_ 12/S
In s-domain
12 1 1 12CC,
2o e 1) =2 10 -2 = i) = 8 ()
S SC, SC, Cl+C2 C, +C,
VvV -0.7
. A;V>07V
5. (D) I=< 500
0A 7V <07V
VvV -0.7

= A=YV =500i+0.7

500
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- 10-V _10-500i—-0.7
1000 1000

1000i =10-500i —0.7 =1500i =9.3 =i = 93 _ 6.2mA.
1500
6. (B) InputA Input B
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

These are the 6 cases in which A is greater than B.
7. (A) Itis not JK Latch So No chance of Race around condition.

8.(A) E=10(4, + ja,)e '*"
|E1|:|E2|:10,6=+g

2n 2t C 25x3x10°
A 25 f 21
9. (C) If wave is incident on a perfect conductor then electric field component will be reversed.
10. (C) o =0.75 — Roll off factor

2 L f- 275><3500=2><2000=4OOO

B=25 =1.2GHz

f, =
l+a

1 T jot
11 (C) R (1) = [ 8y (0) & do

00

Ry (0)=2ijz‘>XX (0)do=E[X*(®)]

n,
%/—J
i><ZTES (m)dmzleS (0)do
21_[: ) XX T ) XX
1 1
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Ry (0) = 1>< (Area of A+ Deltavalue)
T

6400
T

Ry (0) =%x(%x103 ><2><6+400j =

h h
12.(C)r,=—%=—"xV. > :\_/_T: 26mV

g, I I, 1.1mA
13. (A)if x=+/—1=i

~ 25Q

Then the value of x* = i' = (cosgﬂsingj = e[IEJ g2 = e_%

Ya

» X

-1 1

»
P(x S%)z:[l%.dx=%x§:%
For other Random Variable:
(v <4)-%
P(Max[XY]S%)zP(X s%).P(Y S%):%x%:%

1 2 7+43-2z-2 1-z
15.0 H(2)=0 777 3= (z+1)(z+3) (z2+1)(z+3)

Poles are (z+1)(z+3)=0

z=-1-3
Put only z =-1 is considered
Res(z=-1)=Lt(z+1)f(2)
z—>-1

a7 o

]

S (241) (2+3) 2

ZLnj %dz = % 2nj (sum of periodic of poles lin within |(z+1)|=1)

~ L orr0)= 29

2mj -

2
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16. (C)

Since it is wheat stone bridge
So Li1=1L.j1 —>(@
But I +1,=1 —(2)

L. jl+1,=1= l,=—A

17. (A) L ]

10KQ 100Q
99i,

1 1 . . -1
I = 5 +———99i, {|b=—3
10x10° 100 10x10

1 99 1 100 1 2 1
10x10° 10x10®° 100 180x10®> 100 100 50

v

i\ 1
R[h:—z—ZSOQ
b 2
) (32+9)(s+2)
18.(C) G(s) = (s+1)(s+3)(s+4)
X(t) =sinot; X(s)= zw 2
2+

o (32+9)(s+2)
+o° (s+1)(s+3)(s+4)

s°+9)(s+2
es =1limSY (s)= 23@ > ( )( )
s-0 s°+0° (s+1)(s+3)(s+4)
=0,if ©=3
19. (A) Prime implicants are Y200 01 11 10

Xy &Xy 0 EE
Has

20. (C) x[n] =(%)‘n‘ —(%)n ufn]
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x[n]= (y) [n]+(y/)'”u[_n_1]_(y3)”u[n]
z|>% | 7|<3 |z|>%

So ROCZ£<|Z|<3

21. (A) D F(g)max
P 271% 4
— Frad. _ i :
F, = e P _J'O J'cos 0sin 6dod ¢;
%
rad—ZTcJ. tdt——2n><lcos 0] =-2mx— (O 1) 2
5 . 5
Fo=Y0r FO®m =1 D=10

D(indB)=10log(10) =10.0dB

22. No Answer is correct.

138 AR 11588 (Zﬂ 41.8x0.875=15.80Q

23.(D) If p,=p,=p then

Hl = plogz}/er plon}/p"' P; Ing }/F)s+____

If p,=p+e, p,=p—¢ then

H,=(p+¢) |092(}/p+8) (p- s)logz( +p3Iog2}/p

—(p+e)log,(p+e)—1(p—e)log,(p—e)+ p, Iogz}/p3+———

By Comparing H1 & H, value it is clear that H, value is decreased.
24. (A)N-MOS:

Series - AND

Parallel - OR

P-MOQOS:

Series » OR

Parallel - AND

So Y=((A+B)C)=AB+C
25. (A): Itis a clamper circuit. Can be solved by trick also. In positive half output will be zero across diode.
And in negative it will have maximum value of -2 Volt .
So In+vehalf Y =0
In —vehalf Y =-2
So only optionleftis

coswt -1
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26. (A) |A| = Kr"

Where r = xi+ yj + zk

%

rP=x+y +2°;  r=(+y*+7%)

A= K(x2+y2+zz)%

= K(n+2)(xi+y]+ zk)n_1 =0
For V.A=0; n=-2
27. (C) The required toss will be odd 1th, 3th, 5th, 7th, --------

Probability of getting heard =%

Probability of getting toil =%

Probability of required thus odd
111111
—+—X—X—4+—X—
2 2 2 2 22

1 1 1
Py
= sum of infinite G.P

4 _r a = first term
r = comon ratio

1111111111
X=X —=X—F—X—X—=X—X—X—X———————
2 2 2 2 2 2 2 2 2 2

1
=+
2

28. (D) s”y(s) —sy(0) - y'(0) +2sy(s) + 2y(0) + y(s) =1
s°y(s) +28+0+2sy(s) +4+y(s) =1
y(s)(s* +2s+1)=—(25+3)
—(2s+3) _ A N B
(s+1)?  s+1 (s+1)?
B=—(25+3)|_,=—(-2+3)=-1

y(s) =

d
A=——(25+3) =-2
ds( s+3)

s=-1

y(t)=—2e" —1te”
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WO _ e [te'l+et|=2e" +te —e"
dt

dy(t)
dt

=2+0-1=1

t=0"

29. A
30. (D) For controllability

Matrix y(c) = [B :AB: AZB]
Because order of Ais 3 x 3
0 : 0 : O 0 aa
y(c)=|0 : a, : aa, O 0
1 : 0 : 0 aa O
For controllable rank of y(c) matrix should be (3)
(@) a, #0:a,=0;a, #0= thenrank of y(c) = 2

3x5

(b) a, =0;a, #0;a, 0= rank of y(c) =2
(© a, =0;a, #0;a, =0= Rankof y(c) =2
(d) a #0;,a,#0;a,=0= Rank y(c) =3

): 2C0S ®.SiN 2®

31. (C) H (jo
()

2 _ Ah(t
H, (jo)= [ 27t 1 v
-2

. e 2o _el 2sin2wm >t
Hl(JO‘)): . =
—jo o)

o ilGo )

2
_141
2
32. (A) 1+G(s)H(s)=0
s+as’ +(2+K)s+k+1=0
s 1 2+K . ot t
or oscilatory system
s a 1+K . Y
1494 K) (L1 KO s  Row=0
Sa( + )_( + ) 1+ K
* 1+K a=——  —O
as’+1+K =0

—an’ +(1+K)=0
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~4a+(1+K)=0; =1+4K )
From (1) & (2)

LK K oik=4 [K=2

4 2+K
2 +1_ 3 _0.75
4
33. (D) It is time variant as well as unstable.
34. (C)
500 100Q2 200Q
£=2)\/4

2

Z _& s Zy=4Z,Z,
ZR
So length of T/m line will be order of A/4
8
For 420 MHz -2 = ——20___ 0 6993met
4.29x10
8
For 1GHz > A= $x10 =0.3met
1x10°

Possible lengths for 429 MHz will be:
0.6993/4=0.175 (Basic length)
0.175,0.525,0.875,1.225, 1.575.......
Possible lengths for 1IMHz will be:
0.3/4=0.075 (Basic length)
0.075,0.225,0.375,0.525,0.675,0.825,0.975,1.125,1.275,1.425,1.575....
So length of desired transmission line will be 1.575 m
35. (B) Pe (min™) for BPSK

1 E 2E
=—erfc [—2cos®’dp =Q [—2Lcos?
> \/N o Q\/ N o

(o) (o)

Here ¢ = 45°

f2E 1 /
m|n —
2

36. (D) n, =10"/cm’
Dopant density = 10*%/cm?
So value of n will be greater than 10*°
n.p=n’=10"
10

1019
Within this volume vale of holes will be neglected

=10

p:

28A/11 Ground Floor Jia-Sarai New Delhi — 16 Ph.: 09811382221, 011-32662945 www.panaceainstitute.org.in



PANACEA IES/GATE INSTITUTE

iy PBPest Institute for FEFlectroriics & Cormrmiuenicariiorsz

-5 -3 10
2 0 01
po |5 8|5 -8]_[25-6 15]_[19 15
|2 0]l2 o] |-10 -6] [-10 -6
s o 19 15||-5 -3| [-95+30 -57 —65 -57
A= A2 A= = =
-10 6|2 0 50-12 30 38 30
-5 -3 1 -95 57 -65 -57
A3:195 +30 0255+300255
2 0 01 38 0 0 30 38 30
38. (C) f(x)=x*—9x*+24x+5
f'(x) =3x" -18x+24
f'(x)=0= 3x*°-18x+24=0= x*-6x+8=0= X —2x—4x+8=0
x(x—2)-4(x-2)=0
(x-2)(x-4)=0= x=2,4
But 2, 4 lies inside the interval
f"(x)=6x-18
atx=2
f"(x)=12-18=-6<0 maxatx =2

But at x=4

f"(x)=24-18=6>0 minat x=4

But f(1)=1"-9.1°+24.1+5=1-9+24+5=30-9=21
f(2)=2"-9.2°+24.2+5=8-36+48+5=8+12+5=25
f(6)=6>-9.6"+24.6+5=216—-324+144+5=365-324 =41

So the maximum value is 41.
39. (A)Current in 2 ohm resistor between A&B will be 3 Amp only. Current entering at node D will be also
3 Aonly. So current in 1 ohm resistor will be 5 Amp only. So Vp-V.= 5Volt

R 100
0.(0) A = =P = 10
Al=10
41. (D) y=AOQ
42. (A) y(n) = g(n) ®h(n); h(n) = @ u(o);

By putting values

1 n
y(o)=( 3] u
= gm=8&n) = g@)=0
43. (B) It is a high pass filter with R; and C.
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44. (D) mr_MT _ 5 004=m=2
a 3

T _IT_5618=n=1
b 1.2
So Mode willbeTE,,
Just Calculate cut-off frequency for TE»1 mode and
o =6.28x10" is given
Here f < f,
So Nowave propogation and hence V, =0

t t
45. (B) 6, =mct+kfjm(t)dt — A= kfIm(t)dt — FM
0 0
0, = wt+k,m(t) = A0 = k,m(t) > PM

t
sok, m(t) = 2k, I m(t)dt ( Dueto radianunit)
0

Zn[j.m(t)dtj

2nx4
R
46. (A)Here My will be in linear region then M, will be either in cut-off or saturation
Vin Vout Ml MZ
<V Vou Cutoff Linear

V, High(variable) Satur Linear

2V,  +V. =V, +V.
L= ou sz oo ¥ (By derivation)
Voue Will be high but lessthanV,
Vip =V, So V. = 2V0m2_VDD
47. (B) 1p
0 0
g b=t V=D
p 10 P(X :O)
1 1 P(y=0)
1p = =
pOl P(X =1) p
P(x=0)=9/10 P(y=1) =1/8x9/10
P(x=1)=1/10 P(y=0)=1/10x1/8
1-
P[Y/X]:{ PP }
p 1-p

Here error means o/P Y will have 1 & i/p sentat X is 0
So P,=P(X =0).(1- p)
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_9, 7.6
10 8 80
48. (A) Gate source overlap capacitance
c €op-d.W
ov t

0X

d — widthof gatedrainsourceoverlap
w — width of transistor
t, — oxidethikness

~3.9x8.9 x10™ %x20x10° x10°°
* 1x10°°
=0.694x10"°F
=0.7fF(LfF =10 °F)
49. (A) Source body capacitance
Cgglow 11.7x8.9x10x0.2x10° x1x10™°
| 10x10°°
d — widthof gatedrainsourceoverlap
I, = Length of source

C =694.2x10"°F

Cq =2x10°F =2 fF

depletion

50. (C)
51. (B)
52.(CQ)If r<a
@ﬁﬁ:un
2
Here I(r)=|xnzr
na
2
H.2nr = IX’R;r
za
HZLZ, r<a
2na
if r>a
$H.dl =1
Hx2nr =1
1
H _Anr’ r>a
53. (C)
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54. (A)

S=-2 S=-1

Zero is nearer to origin in case of phase lead compensator

GC(S):S_J’_l
S+2

55. (A) o 1. a—l' T =1 in given Que"
' " TV’ 2’

1
O, =—F——== 2 rad/sec.
/Y
56. (D)
57.(B)
58. (B)
59. (D) (1.001)

1259

=3.52

(1.001)"** =7.85
(1.001)*.(1.001)

60. (C)
61. (A)

)2062

2062

= (1.001

)3321

=3.5x7.85=27.632

62. (D) % of the monthly budget not spent on saving = —105385_02500 x100 =86%
63. (C)
64. (A)
65. (A) Let number of
Let 20 note=x
10 note =y
X+y=14
20x+10y =230 —@)
20x+ 20y =280 —(2)
-10y=-50:| y=5
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