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ESE- 2018 (Prelims) - Offline Test Series Test- 13
ELECTRONICS & TELECOMMUNICATION ENGINEERING

SUBJECT: CONTROL SYSTEMS + ANALOG ELECTRONICS
+ DIGITAL ELECTRONICS MICRO PROCESSOR

SOLUTIONS
01. Ans (d) For system poles to be on complex plane, {
Sol: Given circuit is shown in below figure. <1.
R L Compare (1) , (2) we get
+
N 1] o_ L . R[C
Vi(t) Co Vo) " JLC’ 2\L
l‘ l‘ ForR =0=(=0
1 1
V,(9) Cs 1 ForRle,Lle,Cle,(;:§<1
= = 2
V.(s) R+Ls+é RCs+LCs" +1 -
S For(>1=R> ZXﬁ
CEisLCS +RCs+1=0 c
e+l 1 o (1) For§<1:>R<2\/E
L LC C
We know for standard second order From all above conclusions
characteristic equation Statements 1, 2, 3 are correct
S +2w s+w>=0...... 2
¢ = 0 for undamped system
0 < < 1for under damped system
For system polesto be on real axis, > 1
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02. Ans: (¢
SZ
2
So: CLTF=-25¢1 _ S
S S"+2s+1
1+
2s+1

C.Eis$+2st1= 0 = s= -1, -1 = system
iscritically damped.
Order of the system istwo

..Both statements are correct.

03. Ans. (d)

Sol: Root Locus plot is as shown below

K=0

‘K’ at break point = (a) (a) = a°

—=a&=4
=a=2
S.s=-2

System is over damped for poles on real
axisi.e0<k<4only.

As two branches are there, so it is second
order system.

System to be under damped, poles should
be on complex plane.

o4 <k<oo,

So Statements 1, 4 are true.

04.

Sol:

05.

Sol:

06.

Sol:

Ans:. (b)
R,
o—|
I/
I\
C R
fo) O
ts+1
TF g = a<l
ats+1
O | a<l
-lat —1/T|

It adds a dominant zero

Mg
I /7 Bode plot
>

Ad)

> O

It adds positive phase angle

The system is always stable as the pole
iIsin LHP

Its magnitude will vary with frequency
as shown in bode plot

.1, 2, 3are correct

Ans:. (d)
All the statements are true. Therefore
correct option is (d).

Ans. (a)
k = — (s(s+4)(s*+4s+8))
k = — (s*+85°+245°+329)
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07.

Sal:

08.

Sol:

09.

Sal:

ESE - 2018 (Prelims) Offline Test Series

% = —(453 + 245 + 485+ 32): 0
S

=-2,-2,-2
s=-2isabreak point.

Ans:. (a)
The compensator is lead

O
A\

-laz -1/z

on = V1x10 = \/E rad/sec

The maximum phase angle is obtained at

\/E rad/sec

Ans: (b)
Lag compensator, pole-zero diagram

"

—0 ‘ > G

— dominant pole

Lag compensator  decreases o,

bandwidth.
Ans:. (¢)
cLTF=8 __KG
R(s) 1+KGH
CLTF — 1
« 1+ KGH
CLTF — 1
®  1+KGH

10.

Sol:

11.

Sal:

12.

Sol:

i _ —KGH
S = 1+ KGH

If loop gainishigh

KGH — «©

\SELTF_O SCLTF_O SELTF__l
=0, S =0, =

Ans: (d)
_ ot 1e?
M, =e
€ = cos
cos0
— einsjne — e—TCCOte
Ans: (b)

Given signal flow graph is as shown below

Forward paths are

(R, X,, X3, X,4,X5,C)

two forward paths
(R, X,, Xg, Xg, C)

Ans. (a)
lag
a>b —o—x+——

lead
a<b

U

-b -a
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The system is 3" order

It has break point between (0, —a)
The system will be marginally stable for
some k

Thereforeonly 1, 2 are correct

. Ans: (a)
All pass system . Forward path going are H1G1, H.G1G2
Therefore 1,2,3,4 are correct Loop gainsare — H1G;, —-H>G1G,
Both loops are touching loops so 3 is

13. Ans: (b) incorrect

k

Sol: TF from root locus iS =—————,
s(s+a)(s+Db)

where a, b are +ve
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15. Ans: (b) _ 10
Sol: From RH criteria - 2 —2+25-5+10

s |1 2 1 _ 1o

4 | ) 1. AR s+s+8

$ | (-4 (0-4 0- Rowof zero CE=s'+s+8=0

s |-1 -1 0 - AE; 21 8

s |[(0-2 0 —. Row of zero d 11 0

$ |-t S |8

There is no sign changes in the first

No sign change below AE so all four roots column of RH criteria table. Therefore the

of AE equation liesonjm axis. C(s)
4 closed loop ——-isstable
AE=-s"-28-1=0 R(9)
(S +1)°=0
17. Ans. (a)
Sol: Yol ___1
0 V,(s) aRCs+1

0 Poles - LHP R(s) + 1 C(s)
aRCs
4 Poles — jo —axis - i

1 Pole - RHP (one sign change on first

1

column) K, =Lt sG(s) ZSE%SaRCs:ﬁ
€= 1 =aRC
16. Ans: (c) K,
10
Sol: G(§)=—F——
O 16+2 18. Ans (d)
| Sol: Compare C(t) = ke * sinm,t u(t)
-2 | 1 Weget oo =6, mg =8
i X j8
So, GG(s) isunstable X ‘
C(s)  G(s) 10 -6 |
R(s) 1+G(s) (s—-1)(s+2)+10 X |-i8
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The radial distance o, =10rad/sec

cosezz;:%:o.G

oq = 8rad /sec

19. Ans: (¢)

20. Ans. (¢

Sol:. e, =
1+k

p

for step input

A :
e =1 for ramp input

SS
A

e. = kifor parabolic input

SS
a

Where
Kp= SI;tOG(s), k, = SI;tOSJG(s), k,= S|;'[C)SZG(S)
For type O- system, k, = finite = es is
finite
For type 2-system, ky =00 = ex=0

ka = finite = ex = finite
For type-1 system, k, =0 = e, =0

.. Statements 1,2 are correct

21. Ans: (d)
Sol: System is under damped when poles are on
complex plane.
For 0.7 < k < 14 system is under
damped.

22. Ans: (a)
lead
Sol: lag I
|
o : o >
-Z, P2 : P -z
)< <P<2
lead lag
[
]
o——o0 >
P2 -2 : -Z; —P1
P1<Z1<Zo<
Iew A
O » Forp,=2=0
A z<py
I@ A
O » Forp;=2z=0
—Z P2 2> ps
S0, 1, 2, 3 correct.
23. Ans. (b)
Sol: Thecircuit is 1% order RC network
1
F=
RCs+1
Pole ‘
-1 ‘
RC

— For whatever RC value the pole

location is on real axis
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24.
Sol:

ESE - 2018 (Prelims) Offline Test Series

.. It will never produce oscillations.

— Since pole of the system is on rea axis
and the system has only one pole.

It will produce —-ve phase angle for sin

input, 1, 3, 4 are correct.

Ans:. (¢)
Theplotisgivenfork =1

Fork=1 \
-1
-0.1 !
=0
Fork=2
-1
-0.2 The bajn margin
is reduced
=0
. GM{ oscillationsT
For k =10 4
-1 >
=0
For k> 10 N
_/ - '
N=-1
=0

25.

Sal:

26.

27.

Sol:

28.

29.
Sol:

(-1, 0) is enclosed therefore system is
unstable.

Ans:. (b)

A

--m=~1 ®

—-180° |-

The phase plot of the system » = 10, —90°

Ans: (b)

Ans: (¢

©
~
o—

+
I
AMMWH
=
o

8V -~

By KVL
8-0.7-i-48-07-i=0
8- 1.4 = 50i

_66
50

1 =0.132
I =132 mA

Ans: (a)

Ans: (d)
(gain)gs =10log%"™ =10log?, = 3dB
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30. Ans (a)
Sol: Cy=1nF, C,=10nF & L =0.1uH
Ap S 100F_ o
C, InF
31. Ans (d)
Sol:  __ JINCamplifie—»
f1, 2

The output frequency component

= nf1 * mfz

32. Ans: (d)

Sol:%:% 1
A, A l1+AB,

01 10 1
100 1000| 1+1000.B,

9205282121

Pioneer to
Leader

Delhi

Vijoyowadao

044-42123289 | 0866-2490001

33.

Sal:

ESE | GATE - 2019
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1+1000.8, =10

9

P =000

Ans:. (b)
gan=30dB

Ry
30dB = 10Iog£0” )

Ry
= :%:IoggoHJ

% =10°

Po=10°x P,

Po=10°x 1x 10°°
Po=10°W, Po=1mwW

Pyinas =1010g], = 0dBm
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34.

35.

Sal:

36.

37.

38.

Sal:

39.

40.

Sol:

41.

Sal:

ESE - 2018 (Prelims) Offline Test Series

Ans:. (d)
Ans:. (¢)
Ripplefactor in LC filter = ﬂ ;L
3 40°CL

For frequency of 50Hz

ripplefactor (y) = %

So, it remains constant.
Ans. (a)
Ans:. (d)

Ans:. (d)

V1 =0.5V
Ves=Ve-Vs=0-0=0V
Vs < V1 — Cutoff Region
Solp=0,Vp =6V

Ans:. (a)

Ans:. (d)

For an ideal feedback circuit to have
sustained oscillation the loop gain is 1. For
practical feedback circuit the loop gain
varies from 1.01 to 1.05 (dightly greater
than one) for sustained oscillation.

Ans. (a)
Aq=2000

42.

Sol:

CMRR = 1000

V hon-inv = 5.001V

Vinv = 4.999V

Common mode gain A _ - CICI‘;{R - % _

Differential voltage V4 = Vnoninv — Vinv
= 5.001 - 4999 =
2x 107V
Common mode voltage
\Y, + Vi, _ 5.001+4.999 _

Ve =— 5 5V

Vo=AqVg+A: V.
=2000x2x10°+2x5
=4+10
=14V

Ans: (c)

Duty cycle

_ ONTime _ (Ra*Re)C
ONTime+OFFTime (R, +R,)C+R,C
(R, +2Ry)

Duty cycle of the output waveform Vo not

depend upon capacitor ‘C’.
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Ans: (c)
44. Ans: (¢

Ans: (c)

For the given input voltages
D1 will be ON & D2 will be OFF
= Voltage at ‘P’ will be 2V

= g
1K

46. Ans: (d)
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47. Ans: (b)
Sol: Step 1: Forward dynamic resistance of the
diodes,
_V; 0025V _
R, = E = ImA 50Q
2

Step 2: Equivalent circuit of figure
R, R,
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Note: R, =R, =R, =R =R,
(.. All the diodes are identical)

~ 10K V,
° 10K +[2R; || 2R,]

V, 10K

V. 10K +[100Q[|100Q]

Vo =0.995
V,

48. Ans: ()

Sol: We have, line regulation, n, = 21//0

r

4

:rZ+RS
10
10+80
_1
9

AVO_E

AV, 9

1 1

AV, = S X AV, = £x 09V =100mV

49. Ans. (a)
Sol: Binary zero has unique representation in
2’S complement representation.So this

representation iswidely used.
50. Ans: (b)

51. Ans: (¢

52 Ans. (c)
Sol: The given date diagram  detects
01,001,001,00001,........
/0 = 0/0
C
.
Input
P 1
53. Ans: (a)
Sol: A 01

A - 00,(Cy=0,AC=0)
Loop: A~ FF (bit carry flag is not
affected INC loop isfailed

Hence HLT is executed

54. Ans: (d) 55. Ans: (a)

56. Ans:. ()

57. Ans: (b)

Saol: (a)& (c) are not valid instructions.
SBlI 98H = subtract immediate with
borrow
SUI 98H = subtract immediate (no

borrow)

58. Ans: (a)

Sol: XTHL exchanges the contents of L register
with the contents of memory location
specified by the stack, pointer the contents
of the H register are exchanged with the

contents of stack pointer +1.
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62.
Sal:

63.

Sol:

configuration then wired connection is
AND gate

y(output)

T
8
|
%

64. Ans:(c)
Sol: 64K = 2° =2%x2® (Coincident decoding)

(27 MINPUS % 1o of outputs)

66. Ans: (c)
Sol: Both statements are correct

Clock— D1 Ql_\- Pz Q2] L»

>

D3

Qs

Clock— o1 — f i - J—>
Q Q,

112 E&TE
. Ans. (a) 60. Ans: (a) = 256 x 256
Ans: (d) Each decoder is 8x256 side
. All are the properties of EEPROM.
65. Ans. (a)
EEPROM’S are fabricated using NMOS Sol-
J/CMOS, where as PROMS and ROMS use ' Iy
—0
bipolar TTL. Hence EEPROM’S have 2 1 !
longer delays. 4|
I3
0 ——
Ans:(d) Za—) 0
S
Q) (i) HL « | (i) A« Is 0
5000H 6AH ls L 03
A<96H A<95H
M<«—96H
96H—(5000H) | M= A« 96 l;
contents of | 96H I 0 0s
HL —(5000) 8 1
Ans:(a)
Whenever ~ open  collector  (TTC) Total 9 input 4 outputs so ROM side =2°x4

Down
count

Up
count
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67. Ans. (a) To check associative
Sol: = (XPY)DZ=xD(YyDZz)
D/ Qm|Qn|A|B L.H.S (x®(yDz)=(x*+y?) ®z
0/0 |0 |0 |X = (x*+y?) +22 >(3)
01 |0 X0 R.H.Sx®(yDz)=x®(y*+7°)
110 11 |1 /X =XPHY ) (@)
1/1 |1 |X]|1 (3)%(4)
Q, Q, 70. Ans. (d)
A= Dl0_| X B= D[x |0 Sol: o<
DL [ XD D& (15 LEQ;IQz Q, QGI——J
A=D B=D
A
D E” Clock [0]0[ 00
B @ 1 1/0/0[0 (8
2 1/1/0[0(12
68. Ans. (b) 3 1/1]1]0(14)
Sol: f= AB+C 4 1/1]1]1(@15)
F=(A+C) B+C) 5 0|1|1|1(7)
To implement using NOR gates, go for 6 0/0(1]1(3
POS form. 7 0/0/0]|1(1)
8 0/0[0]|0(0)
A
C_
%f 71. Ans: (b)
Bj_ Sol: — Its noise immunity and power
dissipation are worst of all logic families
69. Ans: (a) — The outputs provide “OR” and “NOR”
Sol: To check commutative =x®y = y®x families
LH.Sx®y =x*+y? (1) — Because of high speed, externa wires
RH.Sydx =y*»%  —(2) act like transmission lines
D=0
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72. Ans. (a) 73. Ans: (a) 74. Ans (a)

av
Sol: Slew Rate (SR) = dto 75. Ans. (¢)

max

Inideal Op— Amp Slew RateisVery high
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