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ELECTRONICS & TELECOMMUNICATION ENGINEERING

Test-5

SUBJECT: CONTROL SYSTEMS & ELECTRO MAGNETICS

SOLUTIONS
01. Ans: (b) 03. Ans: (b) _
. JO)
Sol: r:isec Sol: 4
50 P SSERREEEEEEE +3
t ~2.2t=22x—= = 0.0445c S
50 Yo, b
02. Ans: (d) Root Locus '/ E
Sol: C.E = +7s*+65°+425°+85+56= 0 ¢ A : > o
5 -3 % -2 0
s |1 6 8 s
st | 7(1) 42(6) 56(8) N
s | 04) 0(12) 0 — Row of zero TR
/3 8 VR ;
s |43 -
0
s |8 (Y1010
AE: 1s*+ 6€+8=0 1
Roots of AE = (§°+2)(5°+4) = 0
s=442,+j2 jo 04. Ans: (b)
N Sol: G(jw) = 32-jo) M = 4+’
‘2 (io+2jo+5) Jo? +1o? + 25
+iv2 o=0 magnitudcf M =12 .
=¢= —tan‘l(—j —tan™ (o) tan‘l(—j
5 > G 2 5
. | b=0°
E *f ® = 00 —menm = —270°
=]
The polar starts a 1.2 £0° and ends at
= 4-poles on jo-axis. 0£-270°
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E&TE

05. Ans: (d)

Saol: G(s)

o (s+4)(s+5) S
_ 50(s’ky + 3K, +k;)

50 {szkd +K, + ki}

s(s+4)(s+5)
=>e A1 [Given %es = 10%
K, 50xk, !
4x5
es=0.1]
:>O.1:£:>5ki :£:20
50Kk, 0.1
ki =4
06. Ans: (¢
Sol: - C(s) _ G,G,G,G,
R(s) 1+G,+G;G,+G,G,G,+1+G,+G,G,
C(s) _ G,G,G,G,

R(S) 2+2G,+2G,G,+G,G,G,

07. Ans: (¢
Sol: CEis 1+G(s)=0
35’ +10s” —as+ ks+2k=0

3s® +10s® +s(k—a)+ 2k =0

3 (k-a)
10 2k
10(k — a) — 6k

10

QA A,

L |2k

10(k —a) - 6k _
10

For marginally stable = 0

10k — 10a-6k =0

4k =10a= k=2.5a......... 1)
AEis10s® + 2k =0

s=j2
-40+2k=0=k=20....... (2)
=02

20=25a=a=8

08. Ans (a)

Sol: LGH()|, ZkZ(s+1)

T s/ (s+1- WB) L(s+1+ j4f3)
~ ZKZj3
© /(=1+ jv/3)£02j243
04900
120°+0°+90°

= -120°

A

600

><€'_g55;' -jv3

dq = 180°+~2GH = 180°-120° = + 60°
dg = = 60°

09. Ans. (¢
Sal:
M dB
-12dB/octave
0dB 20 .
|2 ®
— 6 dB/octave -12dB/octave
+ 20 dB/decade= + 6 dB/octave
Initial slope = - 12 dB/octave
= — 40 dB/decade

= two poles at origin
K(1+ ;)
TF=G(s) =

sz(1+ Sj
20

At ® =2 = Mg = 0dB
20 log K — 20 logw?}, > = 0dB
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10.
Sal:

11.

Sal:

12.

Sal:

ESE - 2018 (Prelims) Offline Test Series

20logK - 20log 2°=0
20logK =201log 4

=K=4
S+2
6 al > ) ~40(s+2)
- $%(s+20) s*(s+20)
20
Ans:. (a)

Given, GH(s) = %

Nyquist plot

N==-2

(or) N =2inclockwise

Ans: (d)

As system has one pole in the right half of
s-plane, it is unstable.

.. DC gainisinfinite.

Ans: (d)
c(t)

0| 4sec

—0.1sTp —3s
c(o)=Lt s ke .e :E
s>0 S+2 2

From the plot, ¢(«) =2
= k=4
Delay (0.1Tp +3) =4
T, = 1 10

0.1
TD =10

13.

Sal:

14.

Sal:

15.

Sal:

16.

Sol:

Ans. (a)
It is a lead controller, which increases the
bandwidth.

Ans: (b)

Break point may exist any where on the
s plane.

Ans: (a)

6
(oo F (o +)
o, = v/3rad/sec
PM =180°-180°—tan" o, l,, = 60"
PM =-60°

=1

Ans: (b)

20— 1800 tane)
Jo—-1

o=0...... -180°

o=1..... —135°

®=0 ........ -90°

18.

Sol:

Ans:. (b)

Pl controller = K{1+ i}

Ts

Ts+1
S

T, =reset time

Ze0at s=——=-2
Tl

T, =0.5sec
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. Ans. (b) . Ans. (b)

K(s+1)
: H(s)=——=
. OLTE= 10s+ 20
No. of root loci that terminate at infinite are : "~ P4 20s+ 20-10s— 20

(P-2)=3-1=2 _ 10s+ 20
s* +10s

. Ans: (0 Ky = Lt sG(s) H(s) =s
A

10s+ 20 _
s(s+10)

2

. Ans. (a) &= (. Unit ramp I/P)

v

: From the plot we can find that above system es=05

istype -1 system. . Ans (0)
For unit step input, steady state error of . Ans. (a)
: CEis1+G(s) H(s) =0
& (S*+45°+8s+8)+7s+4 = 0
S+45'+85*+85+7s+4=0

IACE PSPt [tV AP Hyderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata

type-1 systemis zero.




26.

27.

Sal:

28.

Sal:

29.

Sal:

ESE - 2018 (Prelims) Offline Test Series

By Routh's tabulation,

/1 8 7

st 4() 82 41
s 6(1) 6(1)

g1 1
si2 0
L1

-~ Row of A.E

AEiss+1=0, dA _ o
ds

S=4j
o = 1rad/sec
Two roots are on imaginary axis, 3 left hand
Roots, 0 Right hand roots.

Ans. (¢)

Ans: (c)
C.E is s+45"+35%+(2+k)S+(s+4)k+7k = 0
S+4s*+35°+25+k(S+s+11) = 0

k(s®+s+11)
S +4s' +35° + 2¢°
Number of rootstendsto infinity =5-2=3
because two roots tends to zeroes
corresponding to +s+11 = 0, remaining 3
roots tends to infinity.

1+

Ans: (c)
Pairs of two non-touching loops are:
(c, mn), (c,Ifn), (de, mn)

Ans:. (b)
k
G(S)H() =————
(s)H(s) 5+ 27
Centroid — Ypoles— Xzeroes
p-z
_(210-0_ ,
10
Angle of asymptotes = (2q+hn
p-—z
=18,54........

30.
Sal:

31
Sal:

A j(D
s-plane
1A
Oy, 18° R
AN -
cosl8°= %
OA
A = OB =i=2.105
cosl8° 0.95

Maximum value of k for stability

_ product of distance frompoles
product of distancefromzeroes

= (2.105)*

Ans. (a)
Given signal flow graph is as below,

Xg= Bpg X2 + B4 X3+ Qs Xa
X4 (1-844)= @4 X2t 834 X3
X4(1=8y4) = 854 X, + 834 X3
X, = A4 Ay
l1-a, l1-a,
Option 'd is correct

2 X3

Ans: (d)

Lag compensator increases oscillatory
response. In lag-lead compensator both lag
and lead controllers are cascaded. So,
statement 1, 2 are false.
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33.
Sal:

Sal:
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Ans. (¢)

. By Final Value Theorem, Ltf(t)= Ltos.F(s)

tow
%S('5—4-].)

s(s+K)

—

{

NI NP
Il x|+

LK=2

Ans. (a)

Circulation of the fields around any closed
path for (1), (2) & (3) will gives zero and
hence 1, 2 & 3 are conservative

Circulation of the field around any closed
path for (4) is non-zero and hence it is non-
conservative

Ans: (a)

Poisson’s equation — V*f +C, =0

L apalce equation > V*f =0
Helmholtz’s equation —>V2E+k?E=0

Continuity equation ~ —V.J=— va
35. Ans: (b)
Sol:
D)
V=V
v ©® c=
W =2cv?
2
2
__C Charge _|
Vi "transfer TV,
2

36.
Sal:

37.
Sal:

(1)

The charge transfer takes place between C;

and C; until vlzvzz%.

. Cq=C1+C,=2C

2
.. Energy stored W’=1Ceq(xj
2 2
1, V?
==(2C)—
2( ) 4
W':l(lcvzj
2\ 2
W’:EW
2
Ans: (c)

Power |oss per unit area = %JERS and

R.= %, Rsoc\/a
2c

. Power loss per unit area decrease as
frequency decreases.

Ans: (b)

Flux leaving from Gauss’s law

=—~_ +0-¢
ﬁE.dA_ .

:ﬁﬁ.ﬁ =0

But E-field dueto adipoleis
g-_9

4mer
.. E# 0onthe surface

[2c0s03, +sin63, |

3
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17 ESE - 2018 (Prelims) Offline Test Series

(2) From above ‘E’ can not be zero at any point 40. Ans: (b)
in space, since there is no value of ‘0’ exists Sol:

for which both sin and cos terms becomes (i) E-field a centre of uniformly charged
zero. circular disk is not defined, because E-field
3V = qdcosO s having discontinuity at the centre of opsk.
Amer? (i) E = - VV —always points from higher
0 = 90° on bisecting plane potential to lower potential.
2 V=0 (i)D=cE=c 2 = 2 c/m?
38. Ans: (c) Amer” At

Sol: If 6,> 6 then total internal reflection takes -~ ‘D’ Is independent of *z
place for both paralel and perpendicular
polarization. 41. Ans:(b)

Sol: —» E-field can not be zero due to the two

39. Ans (a . .
Sol: For f (<)fc the wave can not propagate in the charges of same magnitude and opposite
wave guide and it gets attenuated along “z’. sign (polarity).
This mode is called as “Evanescent mode”. — E-field will be zero exactly at the mid
= For f < f., the waveguide has imaginary point for the two charges of same
wave impedance, which in other word magnitude and polarity.

means that guide sees a reactive load that
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43.
Sal:

Sal:

E&TE

Ans. (¢)

. According to Faraday’s law, when the

conducting loop is rotating in a static
magnetic field, then the induced emf is
known as motional emf (or) dynamically

induced emf. V., =§vxB.d? (or)

L
magnitude of induced emf is given by
Vet | = BfvSiNG Volt

Ans:. (¢)
Time averaged Poynting vector is given by

— 2 A
W, = Erms( a)

n= 120n/*lr 120\F

= 120 A _
Wayg = —7'5)1 ( a, Jx ) 10°
120n x >

120x

W, =—240r8, pW/m’

Ans. (a)

Given point: (1, 4, 3)

y-coordinate = 4, y > 0O, hence this field
point will bein the dielectric

Across conductor — dielectric interface

A

E=Ps 3

€08,

i x107°

ZHEST(JFéy)
36nX2

.'.E:éy V/m

45.

Sol:

46.

Sal:

Ans:. (d)
From Faraday’s law

emf =§E.d‘é _ N9
J dt

AssumeN =1 and ¢zjl§.d§
S

iflé.d‘é:—E B.dS
L dts

(or)

- dB -
ifEdZ:.i—E.dS

(or)§Edz ”—— dS

Ans:. (b)
From Ampere’s law VxH =J

From Gauss’s law V.D = p,

Given medium is source free (i.e) J=0 &

p,=0

VxH=0 and VXE:O
u

V.D=0and V.cE=0
As the medium is homogeneous
therefore VxH =0, VxB=0

v.D=0 and V.E=0 are correct form of
Maxwell’s equation
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47. Ans: (¢
n 2%
Sol: I= [ [6ra,r*sin0dodpa,
0=00¢=0
=61 (2)(2n)
:6x4nr3x[§j
3

| :18(fnr3j
3

" ﬁ;6f.dsz§11 =18v, when ‘v’ is volume of

sphere.
48. Ans: (b)
Sol: In source-freeregion
V=0
6 ¢ 0° ¢ 0? d)
7 6y2 0z°
=2+2+2C=0
=2C=-
L C==2
49. Ans: (b)
Sol: Potential at Y with respect to X is given by
Y — —
Vox =—[E.d7
X
Y (1,2,3)
=— j[xdx +ydy + zdz]
X(2,0,0)
2|t 212 2B
S S N
2 2 2 0 2 0

1 1 1
— 20-9+2@+30)
[—3 4 9}
= —4—+—
2 2 2
o Vyx = -5Volt
50. Ans: (d)

Sol: Direction of propagation : -y

Transverse components are related as

EX__EZ_\/E op_ B
H, H, e B oe

N—J

.. statements 2, 3 & 4 are correct

51. Ans: (b)

Sol: Given w = 2r x 10" rad/s
=25
c=50/m

L oss tangent, o - >
we 21 x10' x

-9

x 25
367

=36 x 1072
=0.36

As £<1, hence the wave istravelling in a
0e

quasi dielectric.
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52. Ans: (¢
Sol: Direction of propagation: X
Medium: lossless
Ex =0=Hy
Transverse components: Ey , H;, E;, Hy can
exist

07" January 2018

ISRO - 2017

No. of Tests : 15

All tests will be available till
25" December 2017

£ www.aceenggacademy.com
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are the possible wave

equation

53. Ans: (d)
Sol: Given: Zg = 120Q
Zo =30Q
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:11: ESE - 2018 (Prelims) Offline Test Series
The required characteristic impedance of | 56. Ans:(a)
quarter wave transformer is Sol: Assume the circular loop is placed in z=0
plane carrying a current in counter
Z = m clockwise (anti clock wise) direction, then
the magnetic field intensity at the centre of
=/30x120 the loop is given by
A
NZy=60Q . H=——(&)A/m
Where ‘@’ is the radius of the loop
1
. 1200 Hose0
30 . Magnetic moment of the loop is
- Z M = current x Area of the loop
Zin=30Q = X(TCaZ)
54. Ans: (C) M ad
Sol: For distortion less transmission line Hence statement 1& 2 are correct
R G 57. Ans. (a)
*= f\/ﬁ or EE Sol:  Assume the direction of propagation: z
Longitudinal components:. E, & H;
__ R (components  along  direction  of
L propagation)
C A TEM wave in which both E, and H, are
zero
_R _05 A TE modeinwhichE,=0,H, =0
Z, 50 A TM modeinwhichH,=0,E,#0
o= 0.01Np/m 58. Ans: (b)
Sol: For lossless dielectric (a=0), so propagation
55. Ans: (c) constant y = j3.
Sol: N: number of turns of solenoid OUC
a: radius of solenoid For conductor a = = T
¢ length of solenoid . .
Magnegtic fild intensity a the centre is Perfect dielectric (o = 0).
. NI Surface impedance for good conductor,
given by Hcentre =
And at the upper end of solenoid is given by Jop
NI ©
H yoper ZZ_E
NI 59. Ans: (c)
H e (gj _ Sol: A quater wave transformer used for
H_ (NN =21 matching purpose has two major limitation.
upper [j (1) It can only used to match red
2 impedances.
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60.

Sal:

61.

Sol:

62.
Sol:

63.
Sal:

ACE

g, Engineering Academy

(2) The matching is achieved in the very
narrow frequency band with the
condition that the ideal matching is
achieved only at those frequencies
where the length of the line is an odd
multipleof quarter wave length i.e
(=(2m+1)\/4.

Ans:. (d)
2 -02
0e

=0 = 2nfex0.2

= 2x5E0x10°%2.5x -+ x10° x 0.2

61

. 6=15.3x10°S/m
Ans. (a)

2
A, M 90,071 61092

47 Vil

Ans: (¢)
A vector F is sad to be solenoidal if

V.F=0 and is said to be rotationa if

VxF#0

Ans:. (¢)

For free space (c =0 and p,=0).

So VxH = josE and V.D =0.

For both static and time-varying condition,
VxD=p,.

For steady current VxH =J

Sal:

65.

Sal:

66.
Sol:

67.
Sol:

E&TE
Ans:. (C)
fo|.,, =18GHz
f\’
T, = 1‘(f—)
2
=377 1—[Ej =301.6Q
30
M., ~300Q
Ans:. (¢)
R, = |28
2c

5= |2

0]ile]
R56 = 1

(o)

1
0= 7 3
1.6x10" x45x10
=1.4um

Ans. (a)
In time dependent situations E and H field

are coupled to each other, and inside a

conductor E= J—C.Since c is very high for
()

conductor and E-field tends to zero, hence
the coupled H-field will aso tends to zero.

Ans:(b)

Statement (1):

The currents that are associated with the
didectric medium are displacement
currents.
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lc —Ib ¢
_— / _—
\

v(t)
= Displacement current ‘Ip” will exist only
if time varying voltage applied across the
capacitor.

Statement (11):
If the medium between plate is not perfect
dielectric (c0) .

V)

then 1 =Y /90" — tan-l(i)
Z e
Where |Z| = 1

chu(;)Z

68. Ans. (b)
Sol: Statement (I): For a TE polarized wave,

€l
sin20, =1-— e
U,
For e1#¢e, and pu=p, = p, we doesn’t have

a solution as the right hand side of the

above equation becomes infinite.

Statement (I1):
Forei=e,=¢ and H1# M2,

Ha
. '] = 0 = 12C0s0; = 11C0H;

= c0s, = ﬁcosei

My

We can prove 6; + 6, :g

If 0, +0, =g then cos(0, +6,)=0
Now,

cos(6,, + 0, )= cosh, cosh, —sin6, sinb,

From Snell’s law,
Jiu sindg = /u, sing,

=sing, = hsineB

U,

Now (1) becomes,

Now ,cos’ 0, =1-sin” 0,
1

1+t
K

=1-

W tH,

__ M
Myt 1,
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69.
Sal:

114

E&TE

Now substituting the above equation in (2),
we get

cos(0, +0,)=—H1— Mo M2 W
Mo+ Mo YV Mg+ R, W,

L[tz — i -0

”1+ U,

Ans. (a)

Statement (I1): If the medium is non-
dispersive then the velocity does not depend
on frequency. Inthis  case we can define
the velocity uniquely. So no need of the
group velocity.

Statement (11):

In a dispersive medium different frequency
components will travel with different
velocities and hence shape of the waves
becomes distorted. Here we will define both
phase and group velocities.

70. Ans: (b)
Sol: Time constants _1 1
2’4
=05,0.25
0 (S+2)(s+4) s
E =1.25
8
71. Ans: (a)
K
Sol: G(s) =
© (1+sTY

72.

Sal:

73.

Sal:

74.
75.

1
e$ =—— =0
I<V
Ans:. (d)

For a second order system, for 0 < { < 1,

system exhibits overshoot.

But for 0 < ( <ionly resonance peak

J2
exigts.
So statement (1) isfalse.
Ans: (b)
Block diagram techniques used for

simplification of control system, but for
complicated systems, the block diagram
reduction is tedious and time consuming
hence signal flow graph used.

Signal  flow graph is a graphica
representation for the variables representing
the output of the various blocks of the
control system.

Ans. (a)
Ans: (a)
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