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GENERAL APTITUDE

ANS. C

SOL. The untimely loss of life is a cause of serious global concern as thousands of people get
killed in accidents every year while many other die of diseases like cardiovascular

2.

ANS. D

SOL. He was not only accused of theft but also of conspiracy.

3.

Ans. D

SOL. Explicit: Implicit:: Express: Repress

4.

ANS. C

SOL. The French-speaking couple were upset at the English announcements being longer than
the French ones.

5.

Ans. A

Sol. Let x2 > x1

e()(1+x2)
x2

x1

(0,1)

Check
Let xo = 3
X1 =2

ex1+x2 = e>

Then e> > e2 + e3. Which is true
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6.

ANS. B

SOL. East Asian crisis — subprime lending crisis — banking crisis — global financial crisis.
7.

ANS. D

Sol. 60 units of min hand = 5 units of hour hand.

> units of hour hand

~ 15 units of min hand = 5x1

= 1.25 units of hour hand
60 units = 360°
1.25 units = 6 x 1.25°

= 7.5°,
8.
ANS. B
Sol.
/‘b\\
r
a r—i L
2 .2
2_a bt
4 4
2 2
P
4 4
b = +/4r? - a?
b? = 4r? -a?
Area A = ab

A% = a2 (4r2 -a?)
a2
da
4a (2r’-a%) =0

= a’? = 2r?
~ b2 = 4r2 - 2r?
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= 2r2.

~ area of rectangle = (rv2)?
=2r2,

area of circle = nr2,

~ Required area = (n - 2)r?

9.
Ans. B
Sol. Ax2-bx+c=0
b b
PB= B m————— 1
p=_=h=> (1)
z_E _____ ..
B = (i)
. S 3 bc
i) x (i)given = —
() (igiven p* = =
10.

Sol. No of students enrolledinP=3+5+5+6 +4 =23
No of students enrolledinQ=4+7+8+ 7 +5 =31

23/5 __23_; g75

sratio=—~- =
(31-23)15 8
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11.

TECHNICAL

ANS. (6.25 -6.25)

Sol.

Given, characteristic impedance Zo = 50 Q

Load impedance Z.= 400

And input impedance Zin = (Z0)%/ ZL

= 502/400
= 6.25Q

12.
ANS. ( 48-48)
Sol. Old Parameters -

V1 = 40i1 + 60i2 (i)

V2 = 60i1 + 120i2 (i)

Zth by testing method

+ I,
10Q
V, [Z]

KVL in mesh (i)

10i1+ Vi =0

Vi = -10i1

Andix = 1A

°
+
v(f i,=1A
)
From eq. (i)
Vi = 40i1 + 60 x 1 ..(iv)
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-10i1 = 40i1 + 60
i1 =-6/5

V, :60x(—gj+120x1

=-72+ 120
=48V
. to deliver max. power to load z.
ZL = Rth
_V, 48
L= g R
=48 Q
13.
Ans. B
Sol. Umax occurs at the edges of the depletion region in the device..
14.
ANS.-B
Sol.
2V 20 (3-1) 40
'I AW > AMN—>— +
- 1+ (1-i) v¥(3-i) 0A

w®

AAAA
yYy
[
o)

{—)
=/
N
=

AALA
ey
N

o]
<

SN N >
loop(1)

KVL in Loop (i)
(ix1)-23-i)-2(1-1i)+2=0
i-6+2i-2+4+2i+2=0

5i=6

i=12A

“Vih =2 X (3 -1)

2 x (3-1.2)

3.6 volts
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15.
ANS. A
Ec +E N
sol. E, ——ctEv KT N
i 2 2 Ny
E
_ Do KTy, NC( N, =2N,)
2 2 2Nc
E
T2 2 2
Eg
EFI =7+9.01mev
16.
Ans. (6 -6)

1

Sol. Given Y = j_"; w(t)s(t)dt, where ¢(t) = {o

Sw(f) = 3W/Hz

E(Y) = [~ E(w(t)) o(t)dt =

E[Y?] = Sw(f) energy o(t)
=6
Var[Y]=6-0=6

17.

ANS. (0.25 -0.25)

Sol. There can be 4 out comes.
{HH}, {HT}, {TH}, {TH}.
~ Let 1 is denoted by head
~ Let 0 is denoted by Tail.
~M={1100}
N={1010}
X=min (M, N)=1000.

1114

P(X) = ===
X) 4 44/4

Now, X =1

When {H H} comes up

~P(X =1) = P[{H H}]
1

5<t<7?7
otherwise

4
Now X = 0 when {H T}, {T H} or {T T} come up
When
1
~P(X=0)= =
(X=0)= 7,

~ E(x) = %x 1=0.25
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18.
ANS.C
Sol.
F=PQR+PQR +PQ
=PQR +PQR +PQR +PQR
=3xm(1,5,6,7)
QR
=P
0
1
19.
ANS-D
Sol.

20.

error probability = a
correct probability = 1- a
‘N’ Bits So

Correct probability = (1 - a) (1 - a) ... ‘N’ times = (1- a)V

Erroneous probability = 1 — correct probability = [1 - (1 - a)V].

ANS. (160 -160)

Sol.

Closed loop characteristic equations

1+ G(s)H(s) =0

. K(s+11)
s(s+2)(s+8)

s34+ 10s?2 + 165 + Ks + 11K =0
s3+ 10s?2 + (16 + k)s + 11K =0

Vision 2021
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21,

For marginal stable system
10(16+K)—11K

0
10
160 + 10K - 11K =10
K =160

ANS. (644 -657)

Sol.

22,

Ans.

Sol.

23.

Ans.

Sol.

The circuit shown is a voltage doubler. So Vo = 2Vm

p————
—————— - -
- S - -
- Su -
-
e

N
~e,

.

""""""
- - -
--------------------

So the peak value at ‘P’ m 2Vm, Then the voltage across Cz which is 2Vm.

» Vo = 2Vm where V., =23042 = 325.27V
Vo = 650.5V

C
Y = e, X!

Y(n)=max[§(K)|]=1 —o<K<n

Y(n) is 1 for all n.

D
3
Y(n) = Y (-1)X(n-K)
K=0
Y(n) = X(n) = X(n-1) +X (n - 2) = X(n - 3)
Y(z2)=1-z1+22-23

3 22472

y(2) =2 =

3 poles at z = 0 and number of zeros is 4

So the option (D) is correct

Vision 2021

A Course for ESE & GATE Electronics Aspirants

o

gradeup



http://www.gradeup.com/
https://bit.ly/30A4Gn2

www.gradeup.co

24.

Ans. C

Sol.

25.

Ans. D

Sol. D°’-6D+9=0
=>(D-3)2=0

D = 3, 3 — equal roots
~y = (c1 + c2)e3.

26.
ANS. 2.80 -2.85
Sol. Given

Vs = 200 cos5t
i(t)=10cos (St - %j

By KVL

Vs(t) = i(t) Z

And z = R + joL = R + jXu

_ k2 x2 = Ym _ 200
2] = (R? + X2 = - =55

m
~|Z| = 20
or simply {R? +X2 =20 ()
Given,
X

o=tan [ 2] tant[ 2L

R R
= 450

X
?L = tan(45°) =1

~ XL=R .. (i)
From equation (i) and (ii)

JR?Z + X2 =20
X2 +X2 =20

X 2 =20
XL=14.14 Q

OrwL = 14.14
Given w = 5 rad/sec
~L=2.828H
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27.
ANS. (6 -6)
Sol. Applying virtual ground
I 1k

AAAA

vyvv

Ii = Ir
2-0 V,-2V

1K 1K
V, -2V

1K
Vo = 4V

o+ V-0 4-0
T K K
slo=IL+Ir=4mA+ 2mA (~ Ifr =11 = 2mA)
= 6mA

2mA =

=4mA

28.
Sol. 3.050 -3.080
(13A)16 = (?)10
=1x(16)>+ 3 x (16)! + 10 x (16)° {A =10}
= 256 + 48 + 10
= 314
(13A)16 = (314)10

Output voltage = Resolution x Decimal equivalent

_ 10 314 = 10 314 = 0 314 = 3.065
=10 X2 T o X2 = g X2 = 2
29.
ANS. 14 - 14
Sol.
dd ] Memo
address r s
line ‘n’ 2" x d B‘i{t data line'd
—_ 5
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16K
16 x 210 x 8 Bit
24 x 210 x 8 bits

[8 data line for 8085 microprocessor]

214 x 8 Bits

n=14

So, required address line = 14
30.
Ans. C

Sol. Given number of closed loop poles 2 in contour and number of closed loop 3 zero in contour.
P = 2 and Z = 3. So effective humber of encirclements to the origin is once in clockwise
direction.

31.

ANS. (0.5-0.5)

Sol. There are only two symbols

X=-2
X=2
Maximum entropy occurs for equal probability
2
H(X) 0 =1092 =1
1
P(X=2)==
(x=2)-3
1
P(X=-2)==
(x=-2)=>
32.
ANS. B
Sol. Z = jX
R = 0 (constant)
Hence, its mapping to the smith chart will represent a circle which has centre
R
——,0]|=(0,0
(R+1 j ( )
33.
ANS. C
of (-1
Sol. = =e(l™XsY)(_cogy) +ze 1+Y2
X
(gJ - e¥(-1)+ee!
X J(1,0,)

=-1+1=0
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34,
ANS. A
1k 1k
Sol. VWw=V—+V, —
N =g T Yo o
V. +V
V — | (o]
N 2
Vn> 0 = Vo = +Vsat
Where V = YitVo
2
1+5 .
If Vo = +Vsar> VN = > =3Vif Vi = 1V peak

Vy = ‘12+5 = 2Vif Vi = -1V peak

If Vo = —Vsat= Vi =¥ ~ -2 if Vi = + 1V peak

=V =% _ -3if Vi = -1V peak

So the output is either + Vsat or =Vsatas Vn is not crossing ‘0’.
35.
Ans. C

Option c is correct

36.

Ans. (3 -3)

Sol. as ML detector is used, the decision boundary between two adjacent signal points will be
their arithmetic mean. ..

for s1 = -3, the probability of error (p1 ):

P: = 1 - (shaded area)
for s> : The probability of error (P2 )

19 |

+1

3 -2 -1
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P> = 1 - (shaded area)

for s3: the probability of error Ps .

P3: = 1 - (shaded area)
for s4 : The probability of error (P4 )

£y

P4+ = 1 - (shaded area) By concluding above graph

Ps i.e. probability of error when s3 is transmitted is larger among the four.

~I1=3
37.
ANS. D
Sol. s+ 3s2+2s+K(s+3)=0
K(s+3
1+ ( ) =0

s+(sz+3s+2)

K(s+3)
Ts(s+1)(s+2)
Compare it with 1 + G(s)H(s) = 0
. K(s+3)
SENE) = S )5 v2)

jo

K=x K=0

Breakaway point is in between (0, -1)
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38.
ANS. C
Sol. x(t) = m(t) cos (2n fct)
m’(t) = 4 cos (1000 nt)
fc =1 MHz
Z(t) = m(t) cos (2nfct) cos [2n(fc + 40)t]

_ mz(t) cos [2n 2f, + 40+ + cos (n x 40)t

= cos (1080 nt) + cos(920mt)
—f; =540 Hz, f,, =460 Hz

So y(t) = cos 920nt

39.

Ans. B

Sol. From the figure, Ec - Ev = 1eV = 0.5 Ev+ q g8 + 0.2 eV
= qoes = 0.3eV
= ¢ = 0.3V, where qgs = Ei — Ers

The magnitude of depletion charge density

Py = 2 €s Npavg ..(1)
where, ys=2¢ps =2 x 0.3V =0.6V ..(2)

Voltage across capacitor,

2 ec Npy

OoX
where, Ves = oms = om — @s
= 3.87 - 4.8

Ve = pms = -0.93V ..(4)

From (1), (2), (3) & (4),

ps = 1.7 x 1078 C/cm?
40.
ANS. (-2 - -2)
Sol. Magnitude will become constant for all pass system

Z-a
H(Z):Z+b

b:1

*

[0

1
0.5
2

a-=
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41,
Ans. D
Sol. X(t) = cos (200 ot)
t=-" n=0,1,..7
400
x(n) = cos| 200m x N )_cos|Z.n
400 2
x[0] =1
x[1]=0
x[2] = -1
x[3]1=0
x[4] =1
x[5] =0
x[6] = -1
x[7]1=0
X[O] = {11 OI _11 OI 11 Ol _11 0}
7 —jZK,
X(K)= > x[n]e e
n=0
7 _i%7,
X(3)= Y xinje 4"
n=0
1 1Y
——j=| =0
[ﬁ JzJ
o7 _ cog 7x180 _jsin7x180 _1 L
4 4 2 2
42,
Ans. A
Sol. If output of sequence is 1, then it is transversed. So,
So | S1|S2| S3 | S4
0 1 0 110
43,
Ans. A
Sol.
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KVL in Loop
059 Vi@ -i2z=0

Tt 1 -
9 v (cai)+ 4 ()
dt —_ 1 'R
KCL at node V

. dv. VvV .
—i+C—+—--i, =0

T

. dv .
—|+0.25E+V—|2 =0

0.25%Y _ _visi,
dt

(;—\{:—4V+4i+4i2 (D))

write egn. (i) and (ii) in matrix from

CHEEM MM

option (A) is correct.

44,
Ans. C
Sol.
X, +2X, =
1+2X3 =b; 2b, = b,
2X; +4X; =b,
3X1 + 7X2 = bz ...(I)

3X1 4+ 9X2 = ba ...(ii)

In egn. (i) we can write as
3X1 + 6X2 + X2 = bs

3b: + X2 = bs

X2 = b3 - 3b1

and in eqn. (ii)

3X1 + 6X2 + 3X2 = ba

3b1 + 3[bs - 3bi1) = ba
-6b1 + 3bs - bsa =0

6b1 — 3bs + ba =0

option (B) is correct
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45.
Ans. C
Sol. During sampling, MOSFET must be as ON switch.
= Vs > VTH
= (Ve = Vs)> Vn
= Ve > Vs + Vn
= Ve > 10 + 3V Vs = Vi, max = 10V
=>Ve> 13V -(1)
During hold, MOSFET must be as OFF switch.
= Ves < VTH
= (Ve = Vs) < VtH
= Vg < (Vs + V1)
= Ve < -7V
& Vs = Vimin = -10V
46.
Ans. D
Sol. ay xdx
-1
.[dTy1 = jxdx
Such thaty # 1.
47.

Ans- (58.50 - 58.80)

Sol.

F 3
54
3+,
e‘k'- N\ -2t+5
;y
E «—t+3
t+1—>»
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X (t)ydt = [° (t+ 1 des [ (2t + 1P dtr [7(-2t 457 de+ [ (-t+3) dt

—00

= 9.33

jf;| X(®)P=21x9.33 = 2x3.14x9.33 = 58.5924

48.
Ans. D
Sol.
(il:iz)
vYi,
+
120.-90°V z
i,
i
P z
(i+i,) y (i+1,)
120.-30°V Z
+

7
7

. _120£-90° _1202-90°
> Z (80 - 35j)

= 1.3742 2-66.37°
And
+ 1202-30°+ Zisa =0
. —(1204 - 30°)
|4 E sy e

Z

120150
Z

120150
(80 - 35j)
= 1.3742 £173.62°

ia=1i4+1i2

ci=la—-i2
= (1.3742 £173.62) - 1.3742 .-66.37°
= 2.38 2£143.625°
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49,

Ans.

Sol.

50.

Ans.

Sol.

(1-1)

Given,
ﬁ(x,y,z,t) = (ax +2ay +b +az)'COS((Dt +3x-y-z)A/m
For a uniform wave,

k-Ho =0,k-Eo =0, Eo-Ho =0

i.e., E,Hand k are mutually perpendicular to each other.

(k is the vector along the direction of wave propagation)

Comparing the given expression of H with the standard expression.

k=3 dx —dy — az

And, Ho = (ax +2ay + baz)

- (2- 2)
Sem(t) = cos [1000nt + Kpm (t)]

Sem (t) = cos [1000nt +Kp j; m (r)dr}

Maximum instantaneous frequency in FM.

fi= i[% 6 (t)}

1 .
fi = 5-[1000xt + Kem(t)] (i)
And maximum instantaneous frequency in PM
1 d
f = Z[1000n+akp m(t)}
d
—mit
el
A
5--
-10-
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fi = =[1000m + K, x5] ... (ii)

Given maximum instantaneous frequency is same

51.
Ans. (0.8 to 0.8)
: 2n 4
Sol. S;,=S5,y=——= =
12 217 2 1 T 4+1

52.
Ans. B
Sol.

P+Q+R=-11
53.
Ans. B

. Py
Sol. Fill factor, FF = ..(1)
Voclsc
Efficiency, n = P—o
Pin
where P, =100 mV\ZI x Area
cm
=100 mV\2/ x1cm?
cm
=100 mW.
0.15 = _ PR
100 mw

& Po=15mW ...(2)

Vision 2021
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15mW

1 0.8=——
( ): 0.7XISC

Isc = 0.027A

Optical generation rate,

_ Isc
g x Area x thickness

0.027

Gavg

1.6x101°x1x200x107%
= 0.837 x 10'° /cm?3/S

54.
Ans. D
Sol. B
Viest = —Vgs
= rds (Itest — gmVtest) + ItestR
Viest(1+gmrds) = Itest(ras + R)
Vtest —Reqg = Mds + R
Itest 1+ Imlds
55.
ANS. A
-|R R
Sol. A, _ZRe IRy
re
26mV
re =
IE

DC analysis of the circuit gives,
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I = 10-0.7 _ 4 465ma
20k
~Tre=55.9Q
- (10k || 10k)
v=——o"—7=-89.4
55.9
56.
ANS.B
57.

Ans. 2.25 (2.25 - 2.25)

Sol. From the figure

3
X
X =0 to 3.
Y=0to1l
Z=0tol-Y

_ jjj; OY’lx dZ dY dX
=I03J';X(Z)deX

4 jj jg X(1 - Y)dY dX

hes

- fpx3ox

1
dX

0
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58.
ANS. (4 - 4)
Sol.
1 Output
Input = 5cos 3t (S + 1)(5 + a) ﬁc;s(St - 1.892)
= A coso,t AMcos(at + ¢)

Where M = |G(jw)|w=wo

. 1
Gio) = (1+jo)+(a+jo)

(7 )

M=[G(o),; - m

G (jo)| =

1 5
V10 J10va? +9

az+ 9 =25
az=16
a=4
+a>0
59.
Ans. A
insufficient data
60.

Ans. 76.92 (76 -78)
Sol. Total maximum propagation delay = (Tpd + Tsetup)max = 8ns + 5ns = 13ns

frequency of operation = (%jMHZ =76.92 MHz

61.
Ans. 800 (800 -800)
Sol.
Vv, = 15V ov
\ /L
EER_,, =1K J8
7 SR =1Ke
<

/

AAAA
AAAA
A
N

V, = 3.3V

Voltage Vs = Vz+Vse
=3.3+4+0.7
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Ve = 4V ..(i)

-9-4
1K

I=5mA

Since base cement is negligible,

Vg =9x et
R; +R,
- R R, = 8000
1K +R,
62.
ANS. B

Sol. The circuit show is LPF
Applying virtual ground,

I R 40 il IIC_

AAAA

o ; yyYvy ;
Vi _Tf 0 —oV,
2C +
T i

w=—
RC

1 1

== 2me " 2n(2x103)(1><10_6)

=79.58Hz

63.

Ans. B¥*

Sol. insufficient data
Ans.

Sol. We know that
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1
,/VO + Vi

=K(Vp + W)

dOC

1
(Cy)?

1
2 = K[V0 +VR]
(50x107'2)
Reverse bias voltage given Vr = 0.2V
Vo = applied voltage.

K = ) « 1024
2500 (Vg + Vg)

value of Vo is not given so
slope will not to be calculated
64.
ANS. (0.3 - 0.3)
Sol. Given (0.3 to 0.3)

¢ (X):{mz -2<x<10

X 0 otherwise

Asy =2x -6
1/24 -10<x<14
So, f, =
v (v) { 0 otherwise
Ifx>5theny =4
So,P(y £7/x=25)=P(Y £7/y =24)

P(4<y<
:m:i:o_3
P(4<y=<14) 10

r
1/24 4<y<7

MR

-10 0 14
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65.
ANS. (30 -30)
sor, oLF= K+, 1
(s+3) s(s+1)
K
OLTF__EE;IES

It is type ‘1’ system
Steady state error for unit ramp input

1

e = —
Ss
KV

Where

K, = lim sx K :E
P S—>w S(S+3) 3

o=t -3
S K/3 K

According to question, ess = 0.1

0.1:§:>K:30
K

%k %k %k
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