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Q. No. 1 - 25 Carry One Mark Each

1. Two independent random variables X and Y are uniformly distributed in the
interval [-1, 1]. The probability that max [X, Y] is less than 2 is
(A) 3/4 (B) 9/16 (C) 1/4 (D) 2/3
Answer:- (B)
Exp:- Uniform distribution X, Y on [-1,1];f(x) = f(y) =%
P max(x,y)s1 =P le, -ngs1 P -1£Xs1, Y:1
2 2 2 2 2
1/2 1/2
= Ildxj' ldy:§xézi
2 Y2 4 4 16
2. If x =+/-1, then the value of x* is
(A) e™/2 (B) e™/? (C) x (D) 1
Answer:- (A)

EXp:' Given, Xzﬁ; XX = (\/I)\/j y ii

We know that e® = cos6 +ising = e? = cosg+ising =i

(i)i 1 (ein/Z )‘ /2

3. Givenf(z) -1 2 1fCisa counter clock wise path in the z-plane such that
z+1 z+3
1 .
|z+1| =1, the value of —4) f(z)dzis
2nj Jc
(A) -2 (B) -1 (O (D) 2
Answer:- (C)
1 1 1 z
Exp:- —¢f(z)dz=— dz - dz
P eriqcS (2) 2mi (fz+1 <i>2+3

L L

z = -1 is singularity in ¢ and z=-3 is hotin c

By cauchy's integral formula I, = gﬁidz =0
2Z+3

1
z+1

dz=1;, I, -1, =1

—
iy
Il
)
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4. In the circuit shown below, the current through the inductor is

%}19
1£0A

X

~

LOA
-j1Q
2
(A) — A (B) — A (&) — A (D) 0OA
1+ 1+J 1+J
Answer:- (C)
Exp:-
=10
IL
5. The impedance looking into nodes 1 and 2 in the given circuit is
1kQ 99i,
2oka
100 1
T 2
(A) 50Q (B) 100Q (C) 5KQ (D) 10.1kQ

Answer:- (A)
Exp:-
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After connecting a voltage source of V
V, =V, = (10k)(-i,) =100(I+99i, +i,);
-10000i, =100I+100x100i, =100I +10000i,

—20000ib=1001:ib=—[ 100 ji:{ ! }

20000 200
V =100[1+ 99, +i,]=100|1+100( = || = 501
200
Ry =¥ 5950
I I
6. A system with transfer function

) (sz+9)(s+2)
(s “(s+1)(s+3) (5+4)

is excited by sin (wt). The steady-state output of the system is zero at

(A) om=1rad/s (B) wm=2rad/s
(C) w=3rad/s (D) wm=4rad/s
Answer:- (C)

Exp:- Steady state output of system is
y ()= [ (jo)|sin( ot +|G(jo))
for y(t) to be zero
G(jo)| can be zero
; (-0 + 9)M
G (jo)| =

- Jo? +1Je? + 9Ve? + 16
= at w=3 rad/sec

‘G(joo)‘ =0, thus y(t)=0

7. In the sum of product function f(X,Y,2) = 2(2, 3,4,5), the prime implicants are
(A) XY, XY (B) XY, XYZ, XYZ
(C) XY Z,XY Z,XY (D) XYZ,XYZ, XYZ,XYZ
Answer:- (A)
Exp:- .
[00] [o1] [11] [19]

=
=

(o] [ ([N} (o0
i o] @

Implicates are xyz, xyz, Xyz, xyz

B
[9

The prime implicants are Xy and xy
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8. If x[n] = (1/3)!™ - (1/2)" u[n], then the region of convergence (ROC) of its Z-
transform in the Z-plane will be
(A) 3 <[z <3 ® L<p<l
(© 2 <ld<3 (D) 3 <z
Answer:- (C)
(1Y
Exp:- x[n]:(%) _[ZJ u[n]
for (1/3)"

ROC is%<‘z‘<3
for (1/2)"u[n] ROC s |z| >%

Thus common ROC is 1 < \z\ <3

The radiation pattern of an antenna in spherical co-ordinates is given by
F(8) = cos* 6; O
The directivity of the antenna is

(A) 10dB (B) 12.6dB
Answer:- (A)

<0<T7/2

(C) 11.5dB (D) 18 dB

F(e)
Exp:- Directivity = —— ™

F(6)

=1
max

1 2n /2
Fle] . = —j j cos" 0sin6dedg

0 0

4i 275]{ [t dt:‘ L

10

Directivity = % =10

10
=10log10=10dB

10.

A coaxial cable with an inner diameter of 1mm and outer diameter of 2.4 mm is

filled with a dielectric of relative permittivity 10.89. Given
-9

Lo =4n x 1077 H/m, g, = 10

3 F /m, the characteristic impedance of the cable is
T

(B) 100Q
Answer:- Answer is Not in the Options

(A) 330Q

(C) 143.3Q (D) 43.4Q
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Exp:- Characteristic impedance

Zozl\/ﬁln[bjzl\/ﬁln[z"‘j
2n Ve a 2n \e 1

Substitute, the values, we have Z, =15.3Q

Note: If Zi is not considered then the answer will be option (B)
T

11. A source alphabet consists of N symbols with the probability of the first two
symbols being the same. A source encoder increases the probability of the first
symbol by a small amount & and decreases that of the second by & After
encoding, the entropy of the source

(A) increases (B) remains the same
(C) increases only if N = 2 (D) decreases
Answer:- (D)

Exp:- Entropy is maximum when all symbols are equiprobable
If the probability of symbols at different then entropy in going to decrease

12. The diodes and capacitors in the circuit shown are ideal. The voltage v(t)
across the diode D1 is

S G Bs

+
cos (ot) D1 = C2
(A) cos(mt)-1 (B) sin(wt)
(C) 1-cos(mt) (D) 1-sin(wt)
Answer:- (C)
EXp:i- o o _______ .
| Covip o, D
: N

Clamper Peak Rectifier

When excited by cos (wt), the clamping section clamp the positive peak to 0
volts and negative peak to -2 volts. So whole cos( wt) is lower by -1 volts
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y

»

Input +1—\
0 T m » cosat
x wﬂ 2n
_1-_2___ 12
V({t) o cos(at)-1

|
—
1
1
1
1
1
|
(-=-=-9--t---
|
P R -
1
1
R I
1
1
1

13. In the circuit shown
_ 5Volts

c*

—ey
¢
A B
(A) Y=AB+C y (B) Y = (A+B)c
(C)Y:(K+E)E (D) Y=AB+C

Answer:- (A)
Exp:- Y=A+BC =A+B+C=AB+C

14. With initial condition x(1) = 0.5, the solution of the differential equation,

td—x+x—t|s
dt
1 » 1 t? t
(A)x_t—z (B) x=t -5 (C)x_? (D)X_E
Answer:- (D)
Exp-leenDE|std—+x_ta%+5:1
dt dt t

1
IF = el _ goot _ t; solution is x (IF) = j(IF)tdt
2
xt:jt-tdt:xt:%m; Given thatx(1)=0.5:>0.5=%+c:>c=0
2
-. the required solution is xt=% =X = %
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15. The unilateral Laplace transform of f(t) is 5 1 . The unilateral Laplace
S°+S+
transform of tf(t) is
S 2s+1
(A) . (B) ~—="—
(sz+s+1) (sz+s+1)
s 2s+1
© —>— (D) —=
(sz+s+1) (sz+s+1)
Answer:- (D)
Exp:- If f(t) & F(s), then tf(t)e—diF(s)
s
Thus if F(s)= -+
s°+s+1
tf(t)%—i i 1 _ 225+1
ds\s*+s+1 s“+s+1

16. The average power delivered to an impedance (4-j3)Q by a current
5cos(100nt +100) A is

(A) 44.2W (B) 50W (C) 62.5W (D) 125W
Answer:- (B)
Exp:- Z=4-33 =R —-JX.; R, =4; I = 5c0s(100nt+100) =1 cos (ot + o)

p=frar - lxsxa-s50w
2 2

17. In the following figure, C; and C, are ideal capacitors. C; has been charged to 12

V before the ideal switch S is closed at t = 0. The current i(t) for all tis

S>X t=0
¥
C1__ 116G
- (0 -

(A) zero (B) a step function

(C) an exponentially decaying function (D) an impulse function
Answer:- (D)

Exp:- When the switch in closed att =0

Capacitor C; will discharge and C, will get charge since both C; and C, are ideal
and there is no-resistance in the circuit charging and discharging time constant
will be zero.

Thus current will exist like an impulse function.
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18. The i-v characteristics of the diode in the circuit given below are
v-0.7

A, v20.7V

i=< 500
0A v<0.7V

The current in the circuit is
(A) 10mA (B) 9.3mA (C) 6.67mA (D) 6.2mA
Answer:- (D)
V-0.7
500

di 1
dv 500
=r, =500Q

Since diode will be forward biased voltage across diode will be 0.7V

\/\/
NEE o7 i
1000 +500 o=
B 500Q
=23 _6.2maA
1500

19. The output Y of a 2-bit comparator is logic 1 whenever the 2-bit input A is

greater than the 2-bit input B. The number of combinations for which the output

is logic 1, is

(A) 4 (B) 6 (C) 8 (D) 10
Answer:- (B)
Exp:- Input A Input B Y

AZ Al BZ Bl

0 O O Oivevviiininnennns 0

0 O O T 0

0 O 3 0

0 O 3 0

0 1 O Ouvviviiiinnennnn 1
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0 1 0 liooriiiiieinenn, 0
0 1 1 o DO 0
0 1 1 Lo, 0
1 0 0 Oieereerreenneen, 1
1 0 0 liooriiiiieinenn, 1
1 0 1 o DO 0
1 0 1 Lo, 0
1 1 0 Oiererrreenenen, 1
1 1 0 liooriiiiieinenn, 1
1 1 1 o DO 1
1 1 1 Lo, 0

Thus for 6 combinations output in logic 1

20. Consider the given circuit
T )
Clk ~
.
In this circuits, the race around
(A) does not occur
(B) occurs when CLK = 0
(C) occurwhenCLK =1andA=B =1
(D) occurs when CLK =1and A=B =0
Answer:- (A)
Exp:- .

D, @

Clk

IfCLK=1andAand B =1

then Q.. =1
- No race around

Qnext:
IfCLK=1andA=B=0
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Qnext =

Qnext =

Thus race around does not occur in the circuit

Q
_+No race around

21. The electric field of a uniform plane electromagnetic wave in free space, along
the positive x direction, is given by E=10(a, +ja,)e . The frequency and

polarization of the wave, respectively, are

(A) 1.2 GHz and left circular (B) 4 Hz and left circular
(C) 1.2 GHz and right circular (D) 4 Hz and right circular
Answer:- (A)
2n
Exp:- — =25
P A
(3
25
8 E,
F=3%10° 4 2GHz
2n
25

Let E, = cosot
T
then E, = cos[mt + Zj

Now if we increase 't’, we will see that it in left circular polarization.

22. A plane wave propagating in air with E:(Séx+6éy—Séz)ej(mt+3x‘4y)V/mis

incident on a perfectly conducting slab positioned at x <0. The E field of the
reflected wave is

(A) (—Séx - 6éy _53 eJ ot+3x+4y) V/m

&)
(B) (-84, +6a, -53,)€’ (OE3x+4Y)yy / m
(C) (-84, -64a, —5a Z)e”’t P4 /m
(D) (-84, + 64 —5az)e”’t =\ /' m

Answer: (C)

= (8a, +6a, +5a,) ™My /m

/
/
/.
Z
% (perfectly conducting slab)

x>0 x=0 x<0
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1. Electric field inside a perfect conductor = 0
-, Etransmitted = 0

2. For E; and Er, y direction is same since the slabe is
Positioned at x = 0 and only x is reversed.
~E+E =0
j(wt-3x-4y)

E. = E = — (8ax + 6ay + 5az) e/l

23. In a baseband communications link, frequencies up to 3500 Hz are used for
signaling. Using a raised cosine pulse with 75% excess bandwidth and for no
inter-symbol interference, the maximum possible signaling rate in symbols per
seconds is

(A) 1750 (B) 2625 (C) 4000 (D) 5250
Answer:- (C)

1
Exp:- BT:ERS(B+1)

Rs — Symbol rate
2xB;
B+1
§ =075

2x3500
> 11+0:725

=R =

= 4000 symbols /sec

24. The power spectral density of a real process X(t) for positive frequencies is shown
below. The values of E[X? (t)| and [E[X(t)]], respectively, are

(A) 6000/m,0 Sx{@)y
400 §(w-10%
(B) 6400/ 7,0 P .

(C) 6400/n,20/(nﬁ)

0 9 10 11 w(fo%ad/s)
(D) 6000/, 20/ (m2)
Answer:- (B)
Exp:- PSD of x(t) A
400 §(w+10%) 400 §(w-10*)
+6
i1 10 -9 9 10 11 >

w(10°rad / sec)
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E[x* ()] =R, (0)
Rec(0) = 52 [ S, (0) o

R, (1) & S,, (»)
fourier transform pair

_ 1 l><2><103><6+l><2><103><6+400+400 =6400/n

21| 2 2
Since PSD of x(t) does not contain any DC component, the mean value of x(t) is
Zero.

25. The current i, through the base of a silicon npn transistor is 1+0.1
cos(10000nt) mA. At 300 K, the r, in the small signal model of the transistor is

—bB C
I’ng ? Yo
o- EJ_ > 0
(A) 2500 (B)27.5Q (C) 250 (D)22.50
Answer:- (C)
Exp:-r, = i = ki =25Q
I i

Q. No. 26 - 55 Carry Two Marks Each

26. Given that

A= 3| andi=|t O , the value of A3 is
2 0 01

(A) 15A+121 (B) 19A +30I (C) 17A+151 (D) 17A+211
Answer:- (B)

Exp :- Given: A = {_5 _3};
2 0

Characteristic equation of A is |A-IA| =0 = =0

= (-5-1)(-A)+6=0=5L+2*+6=0

= A* =-5L-6 and A’ = -5A* -6\ = -5(-5L - 6) — 6A
2> =250 - 6L +30 =192+ 30

Every satisfies its characteristic equation

. A’ =19A + 301

-5-» -3
0-A
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27.  The maximum value of f(x) = x> - 9x? + 24x + 5 in the interval [1, 6] is
(A) 21 (B) 25 (C) 41 (D) 46
Answer:- (C)
EXP:- Given, f(x) = x*> —=9x? +24x +5
f'(x) = 0 for stationary values = 3x* -18x+24 =0 = x=2,4
f'(x) = 6x-18; f"(2)=12-18 < 0; f"(4)=24-18 >0
Hence f(x) has maximum value at x=2

. The maximum value is 2> —9x 2% +24x2+5=25
But we have tofindthe maximum valuein the interval [1, 6}

~ f(6)=6>-9%x6%+24x6+5=41

28. If V\ -Vg =6V, then V. -\, is

(A) -5V
(B) 2V
(C) 3v
(D) 6V
Answer:- (A)
V,-V, 6 . . .
Exp:- I= | - = > = 3A; Since current entering any network is same
as leaving in V. -V, branch also itis I = 3A
R V, 2Q Vg R
R R N
R 4= 10v
R § 10 =
B R
N
Ay sv e 50 W
AT, = o
= v VD
Ve SA Vo c 2V

Vp=2+3+V.=5+V, V.-V, =-5V

29. The voltage gain Ay of the circuit shown below is

(A) |Ay| =200 13.7 Volts
(B) |A,| =100 §12“Q
[ C
C) |Ay| =20 100kQ Vo
(©) |Ay| " ) S

(D) |A/| =10 v;E ' 10KO p=100
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Answer:- (D) *V,
Exp:-
100k 12k
10k = =
100k
; fl - A, e
KVL in input loop, 13.7-(I. +1;)12k —100k (I;) - 0.7 = 0
= I, =9.9uA; I. =BI; =0.99mA; I. =1mA
100k |] 12k
oof = 26mA _ 26Q; z, =Pr, =2.6kQ; .. A, =(—||) =412
. 26
z'=z|| _100k =2210; A, = A, 2 = (412) __ 221
1+412 z,'+R, 221 +10k
A, =10
30. The state transition diagram for the logic circuit shown is
L 2.1 MUX
D QF—x
CLK l 0 Y
-1 Q Select
A| o
A=1 A=0 A=0 A=0
() ()
RO WS ROWC
A=0 A=1 A=1 A=1
S D L) ’ A ’
ECOMO HC®C
Answer:- (D)
, =0, y=Q
Exp:- when ever A =1, outputgets into same state
A= 1/ Y = Q

A=0 A1 whenever A =0, output
gets toggled

A=0
© All rights reserved by Gateforum Educational Services Pvt. Ltd. No part of this booklet may be reproduced or utilized in any form without the
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31. Let y[n] denote the convolution of h[n] and g[n], where h[n] = (1/2)" u[n] and
g[n] is a causal sequence. If y[0] = 1 and y[1] = 1/2, then g[1] equals

(A)O (B) 1/2 ()1 (D) 3/2
Answer:- (A)
Exp:-
= 1 k
vinl= 3 (5] stk
k=0
= 1 k
vo]- 3 [3] ol -1
k=0
(0}
= (;j g(0)=1
Since g(n) is Causal sequence
0)=1
=9(0) k I-1), G2), e, _
— (1
v[1]- 3 (5] olt-k]
k=0

32. The circuit shown is a

Ro
a3
Input T } +Output
l L v J_
. L 1
A) low pass filter with f;.n =—————rad/s
(A) P 3B 7 (R, +R,)C /

(B) high pass filter with fyus = ——rad/s
R,C

(C) low pass filter with foys = ——rad/s
R,C

. i . 1
(D) high pass filter with f545 = mrad/s
Answer:- (B)
. R,
Ry + =
Cs
R,CS
Vy(S)= ——2"—_V

Thus cutoff frequency is Rilc and the filter in high pass filter
1
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