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ELECTRICAL ENGINEERING

Test-15

SUBJECT: Power Electronics & Drives, Power Systems and Signals &

Systems
SOLUTIONS
01. Ans: (b) 03. Ans: (b)
Sol: Power diode recovery depends on the charge | Sol: To design a base drive circuit, base current

02.

Sol:

stored in the diode during forward condition.
1
Qr = E Irety -

frequency increases, time decreases and

|z depends on % So, as

slope of current time graph increases, so
charge stored increases and thus frequency

plays an important role in transient recovery.

Ans: (b)

In a power transistor with large junction
area, under certain conditions of current and
voltage, the collector current concentrates in
a small spot of the base-emitter junction.
This often leads to the destruction of
transistor. This is called secondary break

down of BJT.

04.

Sol:

and base voltage are required and the
relation between base current and base
voltage for different values of base current is
So, Ve

characteristics.

required. we use g Vs

Ans: (c)

Any switch is operated in hard saturation
state or in cut off state. For example, if the
Ve, Sat = 0.7 V for a transistor, it is not safe
to operate at V¢ =0.7V (at the verge of
saturation). There is a scope of transistor
going into linear mode. So, it is ensured that
it is operated in the hard saturation state.
BJT can’t operate at high frequency, since it
IS majority carrier device. So, if operated at
high frequency active mode and soft

saturation losses will be more.
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06.

Sol:

07.

Sol:

08.

Sol:

Ans: (b)

Inverter grade thyristors are used in inverter
applications. In a inverter switches operate
at more than fundamental output frequency.
In PWM inverters the switching frequency is
much more compared to fundamental
frequency. So, thyristors are designed for
less turn-off. Converter grade thyristors are
used in rectifier circuits. So, switching
frequency is comparable to source voltage

frequency. So, they have high turn off times.

Ans: (d)

For any rectifier, if it is a n-pulse converter
then the source side harmonics are given by
nk + 1 harmonics and load side harmonics
are given by nk. Source side contains odd
harmonics and load side contains even
harmonics. So, lowest harmonic in source

current is 12 — 1 = 11" harmonic.

Ans: (c)
V/(t) = 10 sin (100 =t)

10.

Sol:

11.

Sol:

\\\:' ACE i i i
Engineering Academy Electrical Engineering
Ans: (a) v :ﬁ:ﬂ 5y
: During reverse bias, J; and J; are reverse 2 2
. . . 2
bias and J, is forward biased. So, gate p_Vim _ 25 _ o5y
current can’t effect the J1,J3 junction status, R 100
whereas temperature effect the reverse
09. Ans: (b)
saturation current through the junction. ) i
Sol: MOSFET operates in three regions of
operation.

1. Cut-off region: Vs < Vs

2. Triode region/ ohmic region:
VDS < VGS _VGS(th)

3. Saturation region: Vps > Vgs —Vggy,)

Ans: (b)

Diode is in Oll\l condition, in the first half
positive cycle the inductor absorbs energy
and in the second half negative cycle
inductor releases energy. So, diode conducts
the voltage source for 360°. So, the whole
source voltage drops across the inductor.
Vi=Vm1=0; Vmz = Vims

_ 200
J2
=141.4V
Ans: (d)
The conduction of line current to load takes

place from 60° + a to 120° + a. So, from
this we can infer that if o > 60° then as it is
R-load, voltage becomes zero discontinuity

occurs.
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12. Ans: (d) 15. Ans: (¢)
Sol: In 3-¢, half wave rectifier, 2 _\s2
Sol: Ripple factor = V"“S—ZV"C
V _ 3VmI de
" 2n
D.V2 —D2V2
Vo 3 _ AT Pz
— Yo _ 2 04775 D" Vi
V., 2rn
= l—l
D
13. Ans: (d)
Sol: Because of source inductance the switch = L_lzﬁ

currents cannot become zero abruptly. So,
there is overlap angle where switch currents
overlap and this extends the commutation
time of the switches. This overlap is called
commutation overlap and the overlap angle

is denoted by .

14. Ans: (c)
Sol:

DT, | BTIT I
[ > —> 1
L '

DT
VO = dc
BT-DT
— tr
t+t -t )
VO = t_rj'\/dc
tf

16. Ans: (c)
Sol: V,,.=~/DV,,
=(v/0.49)200
= 140V
=1, = 140 =14A
10
Vo=D.Vg
=(0.49).200
=98V
I, = % =9.8A
10
17. Ans: (c)
e ) ) CV,
Sol: Circuit turn of time for main SCR, t. =
0
_ (4u)200
10
= 80us
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Electrical Engineering

Circuit turn of time for auxiliary

ScR= 2.\LC
2

:g,/4uxl6;,t

= 4nu
=12.56 ps

18. Ans: (b)

Sol: In the above fig. b, the input current is
continuous. So, the answer cannot be Buck
converter or a buck-boost converter. From
fig. a, output voltage is less than input
voltage. So, the answer cannot be boost
converter. So, the answer is boost-buck

converter or C’uck Converter.

19. Ans: (c)
Sol: V4. = 100V; Vo= 400V

T:l

—=0.1ms
f
D
VO :(1_—).de
1—D_1
D 4
:>£=§:>D:ﬂ
D 4 5
Ton=DT
4
=| — [x100us
(EJ 3
= 80us

20. Ans: (a)

Sol: AIL :M

(60)(0.2)(0.8)(1ms)
(20mH)

=3 x (0.16)

= 0.48A

21. Ans: (d)
Sol: E=307V

V= 440+/2V

T

lo =20 Amp
R=0.5Q
E-(-V,)

V.

0

0

I, =
R
307 +Mcosoc

20= &
0.5

o =120°.

22. Ans: (d)

Sol: As the size of conductor increases keeping
distance between conductors constant the
value of inductance decreases and

capacitance remains same, so the value of

surge impedance reduces. As the distance
between conductors is fixed charging

current also remains constant.
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As the inductive reactance reduces Ferranti

effect increases. So statement 2 is incorrect.

23. Ans: (d)

Sol: By using synchronous condenser it is not
economical to regulate reactive power flow
individually in each phase. By using static
compensator we can easily regulate reactive

power individually in each phase.

24. Ans: (a)
Sol: 3Cs=12.6
= GCy=43pF
Cs+3C.=9
= 3C.=9-43=47
C.=16uF

25. Ans: (b)

Sol: Load angle § = sin* =30°

1
(1xl)
0.5

_ Vo] £0°
| Q. jos |

@5; jqc }—1 _
; SD;=1p.u

Q9+Qc:Q1
= Qc=Q1—-Qq

V,
Q.= %[]Vl|—|v2|c036]

= é[l—cosso"]

=0.268 p.u
Capacitor, Q. =0.268 — 0.1
=0.168 p.u
26. Ans: (d)
Sol: a = acoséS
dd X
27. Ans: (d)
Sol: E=1.0 pu,
v=1.0pu
Pmaxl :E
Xeq
_10x10_ 1
™06 06
P _1.0x1.0_ 1
1.0
Prog - 1 _ 1.667
Pmax3 0'6
28. Ans: (b)
1

Sol: Fault current oc .
X (during fault)

i _ Isutktransient_ ><syn
If IsynchroncﬂJ XsulHrans
1.25
== 5
0.25
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29. Ans: (b)

Sol: Under reach: when impedance seen by the
relay due to presence of arc resistance, the
impedance seen by the relay appears to be
more than the actual value of the impedance
up to the fault point and the relay tends to
under reach.

Over reach: When impedance seen by the
relay is less than the set value the distance
relay is prone to over reach on a transient
fault consisting of a dc offset. All high speed
distance relay tends to see more current due

to the presence of dc offset.

30. Ans: (a)
Sol: A =cos hrl
B =Z.sin hrl

if | is reducing, A is increasing
B is decreasing

31. Ans: (a)
32. Ans: (c)

Sol: P = EX—Vsin(eq ~6,)

1x1 .
= —sin(@ -6
02 (6.-6,)

sin(6; —0,) = 0.2
01, 0, are very small

91— 92 =0.2

33. Ans: (d)

Sol: For a n bus power system, we consider one
bus as slack bus and remaining (n —1) buses
are either generator bus or load bus for
which active power should be specified.
Only for generator and slack bus voltage
should be specified for generator bus voltage
IS not specified so it is a wrong statement.

34. Ans: (c)
Sol: Zero sequence network for the given system
is equivalent impedance as seen from node 3

is
1 Xro 2 Xy 3
o—
o
X0 = 0.1 ° Ko Bx,=02
n enN

[
g=

Equivalent impedance as run from node 3 is

eT
028 Xeq o2
|

- Xeqg=0.2]]0.2
0.2x0.2
Xog = =227 =01 pu
M 2%0.2 P
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35. Ans: (b)
Sol: The line is normally operating with negative
polarity as the corona loss and the radio

interference are reduced

36. Ans: (c)
Sol: Ib=14 +|g
Ve, =Voc; + Vocy

C2 = Cp +Cy— C = (10+1)uF = co = 11pF

37. Ans: (d)
Sol: V = . 3x10° km/s
' JLC
Z.=333.33= @: L
3 C
i L =3x10° @_ 108
JLc\VC 3
= l =108
C
C=10"°F/Km
=102 pF/km = 0.01 uF/km
38. Ans: (c)

. B Kol
SOI Ling :80—7-[

Lim:%xur x107"H/m

Lint oc pr

(L), _ (),
(Lint )1 (Hr)l

(L), =§><0.05=0.4

39. Ans: (c)
Sol: Generator buses = 10
Load buses = 90
5 load buses are converted into generator
buses total generator buses = 15
Load buses = 85
Generator equations = (15-1) x 1 =14
Load bus equations = 85 x 2 =170

Total number of equations = 184.

40. Ans: (b)

41. Ans: (a)

Sol: Self GMD = 3/r xSxS

where r'= imaginary radius due to internal
as well as external turn linkages.

1
rl=re4 =0.7788r

S = distance between two conductors (centre

to centre)

Self GMD = 3/0.7788 x 2r x 2r

Wl

=r(0.7788x2x2)
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42. Ans: (d)

Sol: If any machine over excited then it always

delivers lagging vars

43. Ans: (d)
Sol: Electrostatic precipitator is used to collect
the dust particles from flue gases.

44. Ans: (d)
Sol: Givenx(t)=u(t-2) &h(t)=u(t-1)
We know that u(t) * u(t) = r(t)
u(t-t) *ult—tz) =r(t —ti - to),
ut—1) *u(t-2)=r(t-1-2)
=r(t-3)
= (t-3)u(t-3)

45. Ans: (b)
Sol: Given x(t) = m(t) y(t)
and Y (o) = 2X (o — o)
Apply IFT to equation (2)
y(t) = 2x(t)e!

X0 =2y

Comparing (1) & (3), then m(t) = %e—jwct

46. Ans: (b)

Sol: Given % =y()+x(t) . (1)
dy(t) _
T = W(t) .......... (2)

Apply Laplace transform to equation (1)

SW(S)=Y(S)+ X(s) 3)
Apply Laplace transform to equation (2)
sY(s)=-W(s) 4)

From (3) & (4)
S[-sY(s)] = Y(s) + X(s)
—s2Y(s) = Y(s) = X(s)

H(s) = Y(s) _ 21
X(s) s°+1
Apply Inverse Laplace Transform

h(t) = —sin(t)u(t)

47. Ans: (c)

Sol: 1. y(n)-0.4y(n—1) =x(n)
Apply z-transform
Y(z) - 04 z1Y(2) = X(2)

Y(z) 1

H(@)= X(z) 1-0.4z"

Pole = 0.4, lies inside the unit circle. So,
it is stable. Statement (1) is false.

2. All poles of FIR filter lies inside the unit
circle. So, FIR filters are always stable.

Statement (2) is true.

o0 0

3. D Ih(n)|=>2(0.4)

n=—o n=0

So, it is stable.

Statement (3) is false.

| ACE Engineering Academy Hyderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata | Ahmedabad




Launching
Spark Batches for

ESE / GATE - 2020
from Mid May 2019

Admissions from January 1%, 2019

@ DELHI

>
b" “\0
L \U
N v
¢ Since 1995

ACE

Launching
Regular Batches for

ESE / GATE - 2020
from Mid May 2019

Admissions from January 1%, 2019

@ BHOPAL & LUCKNOW



N [
N

ESE - 2019 (Prelims) Offline Test Series

48. Ans: (b)
Sol: Given x(n) =25(n + 2) + 25(n - 2)
X(e®) = 2e4° + 273
and H(e*) =4 —2¢3®
Y () = X(e®) H(e"®)

=874+ 8e 4 —4e®

Apply IDTFT
y(n) =88(n + 2) — 43(n) + 85(n — 2) — 43(n —
4)

y(n) ={8, 0, _T4 0,8,0,-4}

y(-1)=0

49. Ans: (b)
Sol:

Acos(won+9) A‘H(ej“°) cos[mon+¢+ ZH(@™) ]

———H(E) |———

Asin(mon+9) A‘H(ejmo) sin[mon+d+ ZH(ej(”O)]
Given
x(n) = 4sin T+ I |-cos 3—nn+£j
3 4 4 6

Consider x,(n) = 4sin(£n +Ej
3 4

T

®, :g lies in the range of —gs(gg >

. (m T 3n
So, y,(n) =4ksin| =n+—=+=—
y:(n) (3 2 3}

y&n):4ksm(g(n+3)+%j

X,(n) = cos(3—nn +Ej
? 46

®, :%Tn is not in the range of —g to g

S0, y2(n) =0
y(n) =yi(n) + y2(n)

ym):4ksm(g(n+3)+%)

50. Ans: (b)
Sol: y(t) = x(t)*h(t)

ya)zfx@nut—adr
yeaszama—om

X(7)

o 5, ° 5 0
y(=2) = je”}ler

o2 -5 1 [ y ] o0

—2 = =—le " — O E

y(-2) 2 > 5

—00
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51. Ans: (a) Y2(n) = Xa(n) + 2nX,(n—1)
Sol: Assume y(t) _x(®) Ys(h) = [ova(n) + Bxe(n) ] +
dt 2n[axy(n-1) + Bxo(n-1)]
From differentiation in time domain ya() = ays(n) + Bya(n)
property So, linear system
ax(t) . _
ot > koya, y1(n) = x(n — k) + 2nx(n—k —1)
n—k)=x(n—-k) +2(n—k)x(n—k—1
Assume y(t) coefficients is ‘by’ then ¥ ) X(k )+ 2niox( )
n—
b= 0 K=0 Y1(Il.)¢}’( .)
So time variant.
1\
:—k(—j ®,  otherwise
2
55. Ans: (c)
S0, b0 =0 Sol: The peak side lobe in the case of Hanning
window has a value of — 32dB.
52. Ans: (d)
Sol: xy(t Xi(s), ROCR
xal) © X4(s) ' 56. Ans: (b)
Xa(t) > X3(s), ROCR
Y (5) ? I z°Y(2) 1
X1(t) * Xo(t) <> X1(5)Xa(S), ROC Ry M Ry Sol: — = =153
1
Y(2) =
53. Ans: (a) @) 1+2z7
Sol: Rectangular window main lobe width is an (-2)"u(n) & -
N 1+ 2z
Hanning window main lobe width is %ﬁ So, y(n) = (=2)" u(n)
. . . R - 75
Hamming window main lobe width is N 57. Ans: (C)
Sol: If =Z" n)=2z"H(z
Blackmann window main lobe width is Lon ° x(=z"=ym @
N x(n) = (-1)" = y(n) = (-1)" HE@)|,_ _,
1 Y(2)
54. Ans: (b H(z) = =
(b) (2) T1aX0
Sol: y(n) =x(n) + 2nx(n—1) 2
yl(n) = Xl(n) + 2nX1(n—1)
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1 2 So, X(t) =—3Sgn(t)
H(Z)|z:71 = 3 Y
° 3 X(t)=-3Sgn(t)=-3  t>0
2 =3 t<0
2.
So, y(n) = g(‘l)
60. Ans: (a)
58. Ans: (b) Sol: Xz(w) =2X3(®) >0
7 2n = O < O
—j—nk
Sol: X(k) =Y x(n)e 1%
“— _ = 2
70 By =5 ! [2X, ()| doo
X(©) = Y x(n) )
n=0 1 2
= 4{— [IX. ()] dm}
= X(0)+ x(1)+ x(2) + x(3) + x(4) 21y
+ X(5) + x(6) + x(7
(5) +x(6) +x(7) 4 % 2,

X(@)= Y x(n)(-1)

=x(0) = x(2) +x(2) x(3) + x(4) — x(5)
+Xx(6) - x(7)

X(0) + X(4) = 2x(0) + 2X(2) + 2x(4) + 2x(6)

ZZX(Zn) X(0) + X(4)

23: 16+0 _3

n=0

59. Ans: (c)
1
Sol: Sgn(t) <> —
jrf
From Time reversal property

-1
Son(—t) o —
gn(-t) i

3
_35gn(t) <> —>
gn(t) int

61. Ans: (b)
Sol: X(s) = j x(t)e tdt
Convergence condition is

dt <o

= T‘x(t)e“’t

62. Ans: (b)
Sol: The necessary and sufficient condition for a

period signal x(t) can expanded by Fourier

-
series is I| x(t) |dt <o
0

63. Ans: (b)
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s 67. Ans:(a
e " u(t-1) - ¢ _(_) N _
s+1 Sol: Condition for stability of LTI System is
(t+1) e’ T
e u(t) « a1 I|h(t)|dt <00
e—(s+l)
e'u(t-1) <
S+ 68. Ans: (a)
Sol: Giveny(n + 2) — 5y(n + 1) + 6y(n) = x(n)
64. Ans: (a) Apply z-transform
Sol: Phase delay t (o) =L((D) Y(2) = X(z)
® 22 -52+6
b =Xl
-2 (z-2)z-3)
2000w Characteristic equation is
1
=—— =0.25msec z-2)(z-3)=0
4000 ( 4 )
Poles are 2, 3.
Poles are lies outside the unit circle. So, it is
65. Ans:(c) unstable system. So, statement (l) is correct.
Sol: The maximum frequency on = 8000 . A system is unstable if the roots of the
fm = 4000Hz characteristic equation lies outside the unit
Nyquist interval = % circle. So, statement (1) is correct.
:i =0.125 msec 69. Ans: (d)
8000 _ )
Sol: Statement | is not correct and statement |1 is
correct
66. Ans: (a)
Sol: x(n) ={1,0-1,0}
70. Ans: (d)
h(n) ={1.2,4,8} . :
Sol: For LLG fault positive sequence current is
1 8 4 2|1 -3 . b
en
218 4[0| |-6 Jnen oy
421 8|-1| |3 e E%z
8 4 2 1|0 6 Z, + -2
b Z,+2Z,
So, y(n) ={-3,-6, 3, 6}
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71.

Sol:

72,

Sol:

73.

Sol:

:15:
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And for LG fault positive sequence current

Ea

isgivenby I = ——2—.
g Y= 7747,

S0, laywe) < laaLo)

Zero sequence in synchronous matrix
depends upon the chording and breadth
factors. However, zero sequence impedance
is much smaller than positive and negative

sequence impedance.

Ans: (a)
Both correct and (R)
explanation of (A).

is the correct

Ans: (d)

The output ripple frequency of 3-¢ full
bridge rectifier is 6f and output ripple
frequency of 1-¢ full bridge rectifier is 2f.

Ans: (a)
In a 3 — ¢ Full wave rectifier, if firing angle
increases it draws reactive power from ac

supply due to lagging power factor. The

74.

nature of current in the supply line would be

non sinusoidal.

Ans: (a)

Sol: In forward blocking state of SCR, junction J,

75.

Sol:

is reverse biased and acts like a capacitor

whereas junction J; and J, are forward
biased. So, if large Z—\t/ is applied to the SCR

a large charging current flows and turns ON
the SCR. So,
Statement-II.

Statement-1  validates

Ans: (a)

In CSI drives, the source is current source.
So, a large inductance is present on source
side which stabilises the current in the
is current stiff

source. As, the source

element load has to be voltage stiff like

capacitor. So, inductive loads are not
preferable. Hence Statement-11 validates
Statement-I.
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