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DETAILED EXPLANATIONS

1. (b)
-5V
0-(-15) _
Now, I = T_0.5A
Applying KCL at node V,
Ip =1 +1,
Since, I,=0
Ig=1
B 30
I, =1.= —Ip=—x05=0483 A
0" g+1 Eoal
2. (b)
The block diagram of the super heterodyne receiver is represents:
Antenna
RF amplifier IF Amp Audio
and Mixer and Demodulator AvasibiEien
tuning Filter P
Local
Oscillators

Arranging the components:

Antenna, RF amplifier, Mixer, IF amplifier, Audio amplifier.

3. (c)
Redrawing the circuit,
Ao MWW
40 Q
AAA
\AAAJ
’—> 40 Q
> >
0o =200
Req < <
Bo
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R, =40 |1 (40 |40+ 20)

=40 140
=20 Q
5. (b)
Electric flux density, D =¢E
x -9
D 1 x10
Electric field intensity, E = _= 1
& 6x_—_—x107
36m
Aeo d E_61t><10_9xl
T 4x107 2
3n
=—V
E= /m
6. (b
Att=0"
V(0) =V (0% =0 = short circuited
i,(07)=1,(0" =0 = open circuited
VVVV
20 Q
20Q
100 V=
Applying KVL,
201 =100
I=5A
7. (b)
Drawing Thevenin equivalent circuit,
—MWW—o 4
RTh
Ve

Case -I:

Vi

AAAA

Vin = Ry, + 10)]
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Case -II:

>
Vi =R, =30Q
>

AAAA

Vin = (Ryy, + 30)],
I, = ﬁ =16 A
230
Vi = Ry, +30) x 1.6 = 1.6R,, +48
Ry, =30 Q
V= 96V

8. (a)
Intermediate frequency, IF = 455 kHz
Signal frequency range 550 kHz to 1600 kHz
The local oscallator frequency,
fi=fi+IF
fi o = Foma + IF
= 1600 + 455
fi max = 2055
fiomin = + IF = 550 + 455

, min s min

fi max = 1005

Frequency tuning ratio = —- = = 2.05
quency & fimin 1005

10.  (b)
Leg=Li+L,£2M L

P 1
O 2m (L +L, £2M)C

LOCI\]’2 Moc L1L2 o
Leq = 4Ly + 4L, £ 4 x 2M
Leg = 4(L; + L, + 2M)

e

fo' = %fo
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11. (b)
Temperature dependence of characteristics of Si diode,
Ip(mA)
i |,
/ T,>T,
Vp(V)
* In the forward bias region the characteristics of a Silicon diode shift to the left with increase in
temperature.
* The reverse breakdown voltage of a semiconductor diode will increase or decrease with
temperature depending on zener potential.
* For breakdown voltage less than 5 V, breakdown voltage will increase with temperature and
vice-versa.
* In the reverse region the reverse saturation current of a Silicon diode increases with rise in
temperature.
12. (a)
Width of the hysteresis curve ‘W’ can be given as,
W= Vyr=Vir
2
= 4x——=2V
V;r (upper threshold voltage) )
V(@ hreshold vol ——ZXL——lV
.7 (lower threshold voltage) = 210
W=2-(-1)
=3V
14. (d)
. 1 _t/a
=—e
i(1) 1 A
= %Ll - 4sl+1 1(s)
S+ ——WW——
4 R C
1 1
- C S <i>
R+ 1 RGCs+1
Cs

From here, C=1Fand R=4Q
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15. (d)
The electric potential is given by
B o O/
4mey = R,
_ &(LLLLE)
550_47580 2 3 4 5 6
550 x4 xm » 1 ©10~° - Q
1.45 36m
Q =42.14nC
16. (a)
R L C |
o—MWW—T0—— — | I
20Q X, X, !
i 2
o i
V=3V,
IX. =3I X,
X =3X,
Angle between applied voltage and current is 45° with current leading the voltage
Ve=Ve-V,
20 x I = (X- - X)I
Xc  2Xc
0= Xe-X = Xem3m =5
X-=30Q
17.  (c)
2
P, (1 + MZ)
Percentage saving = ————<x100
P, (1 + “—)
2
4+p° 4+(1)2
Saving = — B %100 = =0 x 100 = 83337
2(2+p7) 22+ (1))
18. (d)

All statements are correct.
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20.

21.

22,

24.

25.

(a)

We define two half-power frequencies, ®; and ®, as the frequencies at which the impedance

magnitude /2 times the minimum impedance magnitude.

()

The induction machine will behave as induction generator. The induction generator supplies real

power and draws reactive from the mains.
()
For maximum power, Z; = Z

Z¢ = Internal impedance of source
=2+j4Q

Z, =2-j4Q

R, =2Q,V, =10V

~ (Vm)* _10x10
max ~ 4R, 4x2

P =125W

(d)

No. of intersections of the horizontal line
Yy with the curve

fx ~ No. of intersections of the vertical line
with the curve

()

I SR S
1_(S+4)’ 1_(S+2), 2_(S+2)

By Mason gain formula

1
——(1-0
C (s+2)( )
R 1—[_1+1:|+0
s+2 s+2
c 1
R~ (s+2)

N ot
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26. (a)
Magnetic energy density,

2
W = %u‘ﬁf - %x4x4nx10_7‘\/22+42+82‘

= %x4x4nx10_7x[4+16+64]

= 6721 x 1077
W = 211 pJ/m3
27.  (d)
Bandwidth, BW =nf + (n- l)fguar a4
=16 x10+ (16 -1) x 2
BW =190 kHz
28. (b)
15K
Full load current, I g = DK = 7.5 Amp

But short circuit test is conducted at [ = 5 A,

So full load short circuit losses,

2
7.5
= (?) x80 =180 W

So efficiency, n= 15000 x1 %100 = 98.16%
15000 x 1+ 100+ 180
29. (c)
Cf)V xA-dl = ”17 -ds — Stoke’s theorem
V x E = 0 — Static electric and magnetic field
V-B=0
- - dD
VxH=]+ I — Ampere’s law
Vx H =] — Ampere’s law
30. (d)

Time for peak undershoot

f=—"M _ u-246,..

’ W, 1_{;2
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For first undershoot
2
tpl - 2
0,\1-§&
For 2nd undershoot
3 4T

t e S —
p2 , 1_‘22

31. (o)
* Gainreduction takes place in low frequency band due to coupling and bypass capacitors selected
while the reduction of gain in high frequency band is due to internal capacitance of amplifiers.

* At low frequency, internal capacitance have high value and therefore look like open and have
no effect on transistor’s performance.

32. (o)
At balance,
R 2850
c, = R—;‘-Cz = 2000 <05 HF = 0.7125 uF
Rs 2000
R, R4( 2+1) = Sox( )
~2000x5.2 36491 O
~2850 7
D = oC;R; =2 x 1t x 100 x 10% x 0.7125 x 107 x 3.64912
=1.6336 = 1.634
33. (a)
Net flux spreading out of any closed surface is equal to the total charge
w = QQHC
1 2n n 1
y = J.pvde J. J. J. —Zrzsinedrdedq)
r=0 =0 0=0"
1 2n )
= J dr J do J. sin06d6
r=0  ¢=0 6=0

1 2n K 1 2n
_[ dr _[ dp [—cosb]| = I dr _[ d (2)
r=0 =0 r=0 ¢=0

= 0
= 2(2n) 1 = 4rn Coulombs
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34. (a)
120x 60
Synchronous speed, N = 50 - 1200 rpm
i _1200-1175 _ 1
P T 1200 48
&3
T - O)SRS
Torque is constant
09?2 1 _1
52 -7 = —X—
0.94 48 1
2748 097

New operating speed

35. (a)
6
Given: R(s) = N
Y(s)
A
B
C
So, Y(s) =
y(®)
36. (b)
SNR,
SNR,

=1200(1 - s,) x 0.94 = 1200 x 0.94(1 - 0.0242)
= 1100 rpm

= G(s)R(s)

_ 1 6_6 1 6 1
(s +45+3) s s(s®+4s+3) s (s+1)(s+3)
A B C

=24 +
s (s+1) (s+3)

—lim— =2

s—0 (s2 +4s+3)

im =
s—-15(s+3)
= lim =
s>-35(s+1)

2 3 1

s (s+1)+ (s+3)
(2 - 3et + e3u(t)

40 dB

S
NyB,

(i)
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B, =
SNR, =
SNR, =
In dB SNR, =
37. (b)
The power factor =
Il rms
Irms =
Irms =
So, power factor =
38. (b)

Characteristics equation
CE

CE =
CE =
CE =

By RH criterion,

g3 1 9-2K

52 1 K

g | K+0-2K)

1
s’ K 0

2B,

s s
NoBy  Ny(2By)
SNR,

2
SNR, - 10 log(2)
=40-10 % 0.30
=40-3=37dB

8% +05(152 + 62 +2%) = 1965

14 Amp

15 /2
4

5 cos 30°

1
1442

1 x cos(0—-30°) =

15
—x0.707 x0.87 =
11 0.66

1+ G(s)H(s) =0
s(s? +s+9) + K(1 - 2s)
$+s2+9s5-2Ks + K

$+s2+(9-2K)s+K

For stable K> 0 and -K + (9 - 2K) > 0
K>0and K<3

The maximum value of K is 3

for closed loop transfer to be stable.

ocopyright: MADE ERASY

www.madeeasy.in



I'I'IFIDE EnSH Electrical Engineering | Test22 31

39. (b)
Both input and output impedance decreases by voltage shunt feedback.
P
1+ AB)
V4
7 — 0
f 7 (1+4p)
40. (b)
By addition of zero, the system becomes more relative stable and less oscillatory.
41. (b)
- W, - W,
Power factor, cos ¢ = Cosltan 1(\6 WJ] ...(d)
(a) W, =W, , equation (i) becomes
Power factor = cos| tan™" (\6 Xl)] =1
(b) Let, W, = 0, equation (i) becomes
Power factor = cos| tan™" (\/5 xl)] = cos (60°) = 0.5
(c) Let, W, =2 W,, equation (i) becomes
Power factor = cos| tan™! (\/5 x%)] = cos(30°) = g
42. (b)
Sl _1500-1425
P °T 1500
P
The full load torque, Tﬂ = —0 — = 10000 x 60 =67 Nm
o,(1-s)  2rmx1500(1 - 0.05)

Slip at which maximum torque occurs,

~1500-1200
m— 1500
s s
+ﬂ
We konw & = (Sm ’ )= s2+sr2n
’ Ty ( 1 ) s(s2 +1)
S+ — m
Sm

T 2 2

Ty _ 0.05 +20.2 —os

Ty 0.050.2% +1)
T, = 0.82 x 67 = 55 N-m
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43. (c)
The slope at high frequency
=-(P-2Z)x20
=-5-1)x20
= -80 dB/dec
44. (d)
Multiplying factor, m = L— 10 = 10000
Pyims ’ I, 1x107°
R, =100 Q
R=Rm= 100 _100=1
sh m—1  10000-1 9999  99.99
45. (0
6
4

1
If 6 is the phase margin, & = Etan B/cosO

4E? = tan” 0 cos 0
(sec?0 - 1)cos 6 = 4&?
sec O - cos 0 = 4£?2
1-cos? 0
cos0
1 - cos?0 = 4E2 cos O

= 4};2

2
1 - cos20 = 4x(%) cos0

c0526+§c056—1 =0
cos 6 = -2, +0.5
0 =cos 6 -2, +0.5
0 = cos™!(0.5) = 60°

Alternative solution:

1
AN
The phase margin, PM = 100 &
PM = 1OOX% = 61.24°
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46. (b)
V,= A [v +va]
o~ T CMRR €
100+120 _ 220
- =" =110uV
v, 5 5 W
V, =120 - 100 = 20 uV
V, = 10000[20+@}<10‘6
110
=21 %102 =210 mV
47. (d)

SNR = (61 + 1.8) dB
Here each bit contribute to 6 dB.
49. (a)
I =PI+ (1 + By
Ic-Icgo  (5%x107%)—(0.2x107%)

T Ig+lcgo T (100x107%)+(0.2x1070) 49.89 =30

50. (c)
s+1
() = s+2
_ (jo+1)
- (jo+2)

G(jo)

The maximum phase will occur at

o, = J1x2 =+2rad/sec

. 2+1 3 1
M= |G(]‘Dm)|=\/m=\/g=ﬁ

So, attenuation M =

Sl

51. (b)
Unit of Ais —
m

V x A units will be M; .
m
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53. (a)
Machine cycles of CALL instruction are given below:

Fetch + Read + Read + Write + Write

6 T-states 3T 3T 3T 3T
54. (o)
K
GEHE) = (34952 ~25-9)
For root locus we use magnitude criteria to find gain
|Gain| =1
L‘ _ _
0+0+0-9/ ~+ = K=9
56. (c)
2
_ MVAbnew kaoId
Xp‘u. new Xp.u.olcl
MVAbold kanew
100)( 18’
= 025%x|— || == | =
(500)(20) 0.0405 p.u.
57. (b)

|
oL »

|
RENG'S
[

[s] - A] =

The characteristic equation = s> +8 x 8 =0
s2+64=0

s = 64 =18

58. (b)

Resonant converters have high conduction losses.

59. (a)
Size of MBR depends on the data pins MBR should able to hold data corresponding to capacity of

A _ [Cz +Cy
f2 C1+Cy

Where, C, = self capacitance of the coil
2%10° 250+Cd_2
1x10° ~ \ 40+Cy
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62.

63.

64.

65.

66.

67.

250+ C,
40+C,
250 + C, = 160 + 4C,
90 = 3C,
C, =30 pF

(d)
Since horizontal microprogrammed required 1-bit control/signal
For 120 control signal, we need 120 bits
Total number of micro-operation instruction

=220 x 10 = 2200

# bits = log,2200 = 12
Control word size = 120 + 12
= 132 bits

(a)
In a Wein-bridge oscillator, for sustained oscillation,
A=23

i.e., 1+—=
Rq
R
Ry
R, > 2R,
Thus, minimum value of R, = 2R,
R,=2x1x10°Q=2kQ

ie.,

(a)

In current commutated chopper, maximum output voltage across diode is V_.

In voltage and load commutated chopper, maximum output voltage across diode is 2 V..

()

Throughput refers to total number of tasks executed per unit time. SJF scheduling algorithm will
result in the maximum throughout because all the shortest jobs will be executed first hence many

tasks will be completed.

(d)

All statements are correct.

(c)
The armature current, I,=50A

During stalling of motor, E, = 0
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69.

70.

71.

72.

73.

The armature current during stalling,

I = Vs - 20 100 A
a (stall) Rg + Rext 1+1.5
The torque, Tol (¢ - constant)
T I
So, (stall) _ a(stall) _ @ _n
Ty I, 50
(d)

1 . .
Average rotational latency > x rotational time

1 1

—X— =
2%50 25 msec

Average access time = Average rotational latency + seek time

= 25 msec + 50 msec

=75 msec

(a)

Hard magnetic ferrite can be used for the manufacture of light weight permanent magnet.

(d)

For spring controlled PMMC instruments
T-=K=®

and for gravity controlled PMMC instruments
T.=K;sin6

with the given data, no comparison is possible.

(a)
* Addressing modes, design of CPU, instructions set and data format are particular to specific
CpPU.

* Secondary memory and operating system can work with different computer with different
architecture hence, they are not part of computer architecture.

(d)
The load impedance for lowest order harmonic,
Z,.. = (10 - j5)Q
The lowest order harmonic is 5
n=>5 (wn=mK+1=6Kx1=5,7)
The load is capacitive,

S |-

So, X, o<
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s

Xcl — E
5 nq 1
X.=5x5=25Q
R =10 Q does not depend on frequency

B

For fundamental,

So impedance at fundamental

()

Z = (10 - j25)Q
74. (a)
Stages in pipeline = 10
Without pipelining number of cycles required to execute 5 tasks
=10 x5=50
When we have pipeline, for 1% task it requires 10 cycles and for next tasks (5 - 1) 1 cycle for each
tasks,
So, total cycles required with pipelining
=10+ (5-1)x1=14
. Speed gained by pipelines
Number of cycles without pipelining 50
~ " Number of cycles with pipeline T 14 357
75. (b)
T,g=HT + 1-H) (T, +T)
25 = (0.8 x 20) + (1 - 0.8) (T, + 20)
25-16 = 0.2 (T, + 20)
T, +20= 02
T, =45-20=25nsec
78. (a)
EfVy |
Real power, P = sind
S
10 - 1'2X1sin8
' 0.5
sind = 0.5
d = sin"1(0.5) = 30°
Z—Ig = _th cosd
The reactive power,
Q= Ervi cosd — V—tz
X X
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-E.V,
aQ _ Lsind ...(ii)
dod X,

79.

80.

81.

82.

83.

84.

Equation (i) divide by equation (ii),
gp " ~tan o
dQ = -tan § (dP)

2% increase in torque means 2% increase in real/power

So, dQ = -tan(30) (2) = ﬁXZ
_2 o
aQ = 5 =-1154%

This shows that with 2% increase in prime-torque mover, the reactive power Q is decreased by
-1.154%.

(b)
I/O processor is part of I/O interface between the main memory and I/O devices. These interface
is required because I/O is either too slow or too fast.

()

In a homogeneous medium, Poisson’s equation is

V2V= ﬂ

€
If p,=0
V2V =0

(a)

The magnitude of forward break over and reverse break down voltages are temperature dependent.

(d)

To create 5 bit parallel adder, we require 4-full adder plus 1 Half adder.

For 4 full adder, we require 8 Ex-OR gates, 8 AND gates and 4-OR gates.

and for 1 Half adder we require only 1 Ex-OR gate and one AND gate.

Thus finally for 5-bit adder we require 9 Ex-OR gates, 9 AND gates and 4 OR gates.
(b)

The burden of current transformers is expressed in VA rating of transformer.

(a)

Most frequently used block replacement algorithms in cache operation are:

Random and LRU. Other block replacement algorithms are FIFO, MRV, MFU etc.

LIFO is never used.
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85. (b)
Given, X, = 1.4 %107
Magnetic flux density, B = p,H ...(i)

When the free space is magnesium filled, then
B"=(1+y,)u,H
The percentage increase in magnetic induction

_ B'-B

x100 =y, x 100

=1.4 x 10" x 100
=14%x103 %
87. (c)
0 [,1, cos ¢
When deflection is 45°

45 = iy |in|cos 45° (i)
0 = |iy|[ip|cos60° ...(id)
Equation (i) divided by equation (ii),
45  cos45°
®  cos60°
- 9:&24_5z31‘820

ZXL \/E
242

88. (c)

The armature MMF waveform of a dc machine is triangular.
89. (b)

Directions of edge dislocation and burger vector are perpendicular to each other.
90. (d)

For maximum power output,

6=0
Zs = Ra +sz =1 +j6 = \/ﬁltan_l (g)

Z, = 6.08£80.54° ohm

The generator will send maximum power to the load, if load angle & = 80.54°.
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91. (b)
D= 1—£=1—E=O.5
Vo 20
The minimum value of inductor for continuous conduction
. _ba- D)’R  0.5(1-05)*x20
min 2f 2 x50 x10°
L, =25uH
92. (b)
The dominant pole is the pole which is near to the imaginary axis, so it is at a lower frequency.
93. (a)
The rms thyristor current,
1
IT, rms = (_3)IL
150 1
3 VB
I, =150 A
94. (b)
Energy supplied = VI cos ¢ x T x 10~
=230x4x1x6x10"
= 5.52 kWh
M _ Revolutions _ 2208 200 KWh
eter constant = Wh 550 rev/
95. (a)
In unipolar switching,
Harmonics order, h =j@2mf) £ K
h=j2x40)+K
h=j80+K
The harmonics frequency,
fu = (780 £ K) x 50
j=1,K=1,
= fr = (80 +1)50 = 4050 Hz
97. (c)
Given, R, =2Q, V=250V,
I,=25A
The back emf, E,=V4-1R, =250-25x2=200A
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Now supply voltage is changed to 200 V
V, =200V

The current at that instant,

Vi, —Ey 200 —200

L=""R, 2
here given torque, T is constant
T < ¢I,
Tol (for separately excited ¢ = constant)

T o< I, = constant

So I is constant for constant load torque. So speed reduces such that I, becomes 25 A.

98. (c)

In cassette tapes, the sound is recorded in the form of magnetic field on the tape.
99. (b)

At maximum efficiency, P_ = P,

Maximum efficiency, n= _Output _ %100

Output + 2P,
1x1
0.98 = 1x1+2p

1+ 2P, = (0.98) = 1.02
P;=0010pu. =R,
Voltage regulation = (R cos ¢ + X sin ¢) x 100
= (0.01 x 0.6 + 0.2 x 0.8) x 100

=16.6%
100. (c)
Th i dielectric st N
e maximum dielectric stress, Smax = 7n (R/7)
The minimum dielectric stress 14
imu , =
Smin RIn(R /1)
()
gmax = # = E = E = 2
&Emin zln(g) r r d
R r
Given, D = 4 cm, r = 2cm
8max _ 2_,
2

8min
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101. (b)
y = (tan x)tan 2x
log y = tan 2x log (tan x)
hn‘}t logy = lll'l'}c tan2x10g(tanx)
X—— X—=>—
4 4
= lim logtanx (9 form)
& cot2x 0
4
2 2
secx (2
_ lim tanx - =( ) -1
. _% —2cosec”2x 2
y=¢!
102. (a)
In a differential amplifier the common mode signal is eliminated due to the use of two symmetric
transistors thus the CMRR of a differential amplifier is very high. An operational amplifier employs
this property of the differential amplifier at the input stage.
104. (¢)
Hard magnetic materials have a high coercive field.
105. (a)
There is no voltage across an inductor if the current through it is not changing with time. An
inductor is therefore a short circuit to dc.
106. (c)
Transportation lag commonly encountered in process control system is a non-minimum phase
element.
108. (d)
When there is no charge in the interior of a conductor the electric field intensity is zero as per
Gauss’s law.
110. (c)
Power semiconductor devices used in chopper circuits are unidirectional devices.
111.  (d)
The resultant magnetic field due to interaction of both fields shifts backwords in the case of
motor not generator.
112. (d)

Mesh analysis is not applicable to non-planar circuits while nodal analysis is applicable to both
planar and non-planar circuit.

Hence statement-I is wrong.
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113. (a)
Z¢ = Surge impedance of line
P LI EE.5 (PP
s NC Vix10™”
_ (V) (00
max = Ze T 1000 160 MW
114. (b)
To eliminate slope-overload distortion,
dx (t
A ax®)
Ts dt max
_dx(t) = ‘M =E=20V/sec
dt | ooy 1-(1.5)| 05
1 -4 .
T, = ?= 107" sec " Given that, f, = 10 kHz
S
dx (t
So, A>T, *(t)
dt max
A = (104 (20) V
ALin=2mV
115. (d)
1 2 n
010 (=)}
0.10 0.10
g 0.20 g 0.20 O.ZOg
o
0 10 0 10 ................... O 10
V4

0.20 0.20 0.20

The Z, 4 Seen from the terminal of fault point

z. - o.10|\[o.20+@]
! n-1
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010x0.20 1
i = 010)|020=——FF—=—
n is very large, Zeg [ 0.30 15
So short circuit MVA (SC) = Sbase
’ MVA ~ 7
eq(p.u.)
0.100
SC = ——=15MVA
SOwva = 7 /15
116. (c)
A combinational circuit does not have any storage elements.
117. (a)
With the increase in conductor radius, electric field intensity at the surface of conductor decreases
resulting in reduced Corona loss.
118. (a)
A’y ody
—+—+PBy =
Tt TRy =0
D2+oaD +B =0
Its solution is y=Ce>+C et
Sum of roots = -o. = -2 - 4
o =6
Product of roots =B =-2x-4=8
119. ()
Gauss-Sedal method has linear convergence characteristics.
120. (b)
Y = A®B=AB+AB
now, suppose terminal B is kept of logic ‘1", thus,
y = AT+A-1
= A0+A1=A
Thus, if A is connected to input and B = 1, then the Ex-OR gate will work as an inverter.
121. (b)
5 - 2nfl _ 2mx 50 ><5400 — 042
v 3x10
2 2
A = 1—[3—=1—O'42 =091
2
_ Vs _ 400 )
Ve = A 091 400 x 1.10 = 440 kV
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122. (c)
Let flx) = xe* -1
f0) = -1
1) =e-1
Since f(0) is negative and f(1) is positive, a root lies between 0 and 1, therefore we take
0+1 1
%3 72

1 1
f (5) = L1212 01756
2

Since, f (%) is negative and f(1) is positive.

1 +1 3
xé = T = Z = 075
124. (b)
A —
A+B
B
A A*B f=(@A+B)+(A+B)
B
f= (A+B)+(A+B)

= (A+B)(A+B) = (A+B)(A+B)

= AB+AB

= A®B

125. (¢)
The zero sequence diagram shown below,
®
Ly L
0.10 0.25 |
0.20 0.20
3X,; =3x0.10=0.30 3X,n & 3%0.05=0.15
lc

The zero equivalent circuit by assuming fault at node-3,
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0.10 0.25 @
OT——O00 oF
0.35 T
0 G X,
0.35
XO = O35H 0.35=T =0.175 p-u.
127. (b)
1-cosx 25in2£
1 T =i 2
x—0 X x—0 4'x7
x 2
sin— 1
= lim— =—
x—02] X 2
2
128. (d)
f(A,B,C) = ABC+ABC+(1)BC+(0)BC
= ABC+ABC+(A+A)BC
= ABC+ABC+ABC+ ABC
= f(A,B,C) = Tm(l, 2,4, 6)
129. (¢)

The frequency is directly proportional to power input to the turbine.

130. (¢)

S inoot
ft) = D e where o,
N=—oc0

The given signal f(t) over the interval (0, T) is

oo

fty = 2

N=—oc0

jnmt
4+ (nm)?

Comparing the above two equations, we get

.3
" 4+ (nm)?
jnz—nt
e T = ejnnt
2n .
Hence, T =rn,ieT=2
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When n = 3, the component of f(f) will be
G = L jamt —2[c0531tt + jsin3nt ]
4+ (Bn) 4 + (3m)
Similarly, when n = -3, the component will be
C, = # AL 72[COS3TU jsin3mt |
+ (—37:) 4+ (3m)
Therefore, G+ C5 = ———cos3nt
4+ (3m)
Hence, when one of the component of f(f) is A cos 3= t, the value of A is
6
A= —-
4 +(3m)
131. (a)
M = GH  100x4 2 M lec. d
= 180x50 ~ 45 J-s/elec. degree
Mo = P,=P -P,
P, _60-40
=M 2/45 = = 450 elect. degree/s?
o = 450><£><ﬂ rpm/sec
P 360
. _ 2 60
The change in speed, AN = 450 x =x —t
4 360
AN = 37.5t (t =10 cycles)
AN = 37.5x 10_ 7.5rpm
50
120 x 50
So, speed after 10 cycles = R 7.5 =1507.5 rpm
132. (d)
The given surfaces are
xz + yZ = 9
and x2+22 =9
The volume of the required solid is
3 V9 9-x?
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3 V9-x2 V9_x2

= 8J J J. dzdy dx
0 y=0 z=0

[ feodx = 2f f()dxif f(—x) = f(x)
a 0

Vo2
= 8} 9J. VI - x? dy dx

x=0 y=0

3
= 8 [ V9-x*V9-x* =8
x=0

(9 — x?)dx
0

|| —=——w

X

= 8(27 - 9) = 8 x 18 = 144 Cubsic units
133. (d)

Following values are given,
P, = VA burden of the relay at 3.75 A plug setting
P, = 4VA
I, = Rated secondary current of CT =5 A
I, = Current setting of the relay = 3.75 A
Pe (the effective VA burden on the CT) is to be calculated,

LY 5 )2
P = pl= =4x(—) =711 VA
e I, 3.75

134. (¢)
1 2 4
Let, A=1(3 0 6
1 1 P

Let the eigen values of this matrix are A, , A, and A,
Here one values is given so let, A, = 3
We know that,

Sum of eign values of matrix

Sum of the diagonal element of matrix A

AM+A+A, =1+0+P
M+A, =1+P-A
=1+P-3

=P-2
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135. ()

Given, fit)y = ¢l sgn(t)

{—eat, fort<0

e™™, fort>0
o "
Therefore, Flf(t)] = _[ f(te 1™ at
0

- J e IO gy +J e eTIO gy
0

—oo

0 oo
[ gy 4 s iongy

—oo 0
a-ior 1 [ a-jort |7 [ 1 ] [ 1 ]
(a-jw)]  [Aa+jo) ) a—jo a+ jo
1 1 20 _ _—j20

jo—a jo+a (jol-a (& +0)

136. (c)
It is given that the function fis continuous at x = 0
li =
Therefore, lim f(x) = f0)
lim 1—cos4x
x—0 8x2 =K
. 2sin?2x
hm—2 =K
x—0 8x
. (sin Zx)2
lim =K
x—0\ 2x
K=1

Thus, fis continuous at x = 0 if K=1.

137. (a)
x(t) = 2 cos(t + 20°)
Here, ® = 1 rad/sec
So, H(jow) = 2;
1-0°+j30
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1 1

H@Gjl) = ———==/-90°
(1) 1-1+73 3
So, y(t) = 2|H(j1)|cos(t+20°+ £H(j1))
= 2x%cos(t+20°—90°)
y(t) = 0.667 cos(t - 70°)
138. (d)
As 4+b is a unit vector
(Ez+l§)~(ﬁ+l;) =1
a-a+b-b+2a-b =1
1+1+2a-b =1
~_ L
ab = 2
o 1
cos @ = -
0 = 120°

139. (c)
* The main reason for under-reach is the presence of arc resistance in the fault. Due to presence
of arc resistance, the impedance seen by the relay is more than the actual impedance of the line
upto fault point. Hence arc resistance causes under-reach.

* The important reason for overreach of the distance relay is the presence of dc offset in the
fault current wave.

141. (a)
Let the line of regression of x and y be 2x -9y + 6 =0

Then, the line of regression of yand xisx -2y +1 =0

2x-9y+6 =0
9
= —y-3
X 2]/
9
bxy=5
and x-2y+1 =20
T
YT 2T
1
byx_E
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9 1

ro= by by = EXE =3 >1 which is not possible
.. The regression line of yon xis 2x -9y + 6 =0
x-2y+1 =20
x =2y-1
b, =2
and 2x-9y+6 =0
2 .6
y = §X+§
L2
w9
2 4 2
r = bxy'byxz 5)(2: 6:5
2
Hence the correlation coefficient between x and y is 3
142. (b)
x,(n) = {2,1,2,1}
T
x,(n) = {1,2,3,4}
/]\
The circular convolution,
21 2 1|1 2+2+6+4| |14
. |1 2 1 22| _ |1+4+3+8| |16
00 R0 = i3] T 2+ 2+ 644|714
1 21 2|4 1+4+3+8 16
= {14,16, 14, 16}
T
143. (a)
Impedance relay is used for the protection of medium transmission lines.
144. (c)
C-R equations in polar form
u_1d
Jr rdb
du__, %
0  or
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145. (a)
2z2(9z-8) 22(9z - 8)
X(z) = —= =2
(727 =13z+6) (72" =7z—-6z+6)
22(9z-8)
(7z-6)(z—-1)
By final value theorem,  lim x(n) lim(z - 1)X(z")
X0 z—1
. 22(9z-8)
1 1)
=) o)1)
2(1)(9-8)
(7-6)
146. (d)
The system as 1-¢ :
p VI, cos ¢
The line loss W, = 2I?P
The system as 3-0 ;
P, = \/3VI,cos¢
The line loss, W, = 3I3R
Since total line losses are same,
W, =W,
2I3R = 3I3R
2 .
I, \/;I 1 ...(1)
The power transmitted as 3-¢
P, \/ngzcos(b:\/gV(\/%IlJcosq)
p, J2vI 1€0sd

Percentage of additional load

100

P-PB _V2-1
P, 1

41.40%
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148. (b)
(IC), L, = A
1
(2+0.05P)x ——==- = 30
1 P,
9P,
(2+0.05P) % 1 = 30
T 1-02
P - 30x0.8-0.2 440 MW
i 005
149. (b)
The current, Iy = —(Ix+1y)
So, Iy = \/112{+I%+21R1y€08¢
Viey = 1£0°, Vi, =12£-120°, Vi, =12£120°
— _ VRB _ —141200 _ 14 _600 .
IR = R = R = R (1)
- Vyp  1£-120° .
Iy = SR~ 3R (i)
Here, |TR| = Z‘Ty‘
and phase difference between them is ¢ = 60°
So, Iy = 12 +(Iy)? +2Igly cos60°
3 2 2 21
I, = \/(41Y)+(1Y) +2x205
= J@+1+2)3
Iy = J7ly
So, Ip:I, I, = 2:1:47
150. (b)

x(t)

Since cost and cos3t are orthogonal,

P

avg

even[e/ + ¢ /3]

even [cost + jsint + cos3t + jsin3t]

cost + cos3t

the power can be given as

2 2
= 1_+1_=1W
2 2
(11 1)
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