GATE 2018 SoLvED PAPER
ELECTRICAL ENGINEERING
Set - |

Number of Questions: 65

Total Marks:100.0

Wrong answer for MCQ will result in negative marks, (—1/3) for 1 Mark Questions and (=2/3) for 2 Marks Questions.

GENERAL APTITUDE

Number of Questions: 10

Q.1 to Q.5 carry 1 mark each and Q.6 to Q.10 carry
2 marks each.
Question Number: 1 Question Type: MCQ

The three roots of the equation f(x) = 0 are x = {-2, 0, 3}.
What are the three values of x for which f(x — 3) = 0?

(A) -5,-3,0 (B) -2,0,3
(©) 0,6,8 (D) 1,3,6
Solution: f(x) =0 for x=-2, 0 and 3.
: fx-=3)=0
= x—3=-2,00r3
= x=1,3or6.

Hence, the correct option is (D)

Question Number: 2 Question Type: MCQ
: (kw2
For what values of & given below is an integer?
(A) 4,8,18 (B) 4,10, 16
(€) 4,8,28 (D) 8,26,28
. (k+2) K +4k+4
Solution: —F= ——
k-3 k-3
kP =3k+7k—-21+25
k-3
=k+7+ el

K — 3 has to be a factor of 25.

S K-3=1,5250r-1,-5,-25
ie.,K=4,8,280r2,-2,-22. Among the options only 4, 8,
28 occur.

Hence, the correct option is (C)

Question Number: 3 Question Type: MCQ
Functions F(a, b) and G(a, b) are defined as follows:

F(a, b) — (a — b)* and G(a, b) = |a — b|, where |x| repre-
sents the absolute value of x. What would be the value of
G(F(1, 3), G(1, 3))?

Section Marks: 15.0

(A) 2 (B) 4
C) 6 (D) 36
Solution: F(a, b) = (a—b)?,
F(1,3)=3-1)y=4
G(a, b) = |a—b|
G(1,3)=2
G(4,2)=2.
Hence, the correct option is (A)
Question Number: 4 Question Type: MCQ
“Since you have gone off the the sand is

likely to damage the car.” The words that best fill the blanks

in the above sentence are
(A) course, coarse
(C) coarse, course

(B) course, course
(D) coarse, coarse

Solution:

Hence, the correct option is (A)

Question Number: 5 Question Type: MCQ

“A common misconception among writers is that sentence
structure mirrors though; the more the structure,
the more complicated the ideas.”
(A) detailed
(C) clear

(B) simple
(D) convoluted

Solution:

Hence, the correct option is (D)

Question Number: 6 Question Type: MCQ

A class of twelve children has two more boys than girls. A
group of three children are randomly picked from this class
to accompany the teacher on a field trip. What is the prob-
ability that the group accompanying the teacher contains
more girls than boys?

325

(A) O (B) 364
525 5

© 264 (D) m
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Solution: Let the number of boys be b and number of girls
be g,

As per problem
b=g+2 (1)
and also
b+tg=12 2)
Solving (1) and (2) we
~.Number of boys b =7
Number of girls g =5

probability of selecting a boy P, = %

probability of selecting a girl Pg= %

Assume that three students are selected randomly one after
another with replacement. The favorable cases that the
group consists girls more than boys is
(1) all are girls
(i1) Two girls and one boy
12
Case [:The probability thatall are girls is iii = 125
12 12 12 1728
Case II:The probability that two girls and one boy in the
roup is ixixl
P R 2
.. The probability = ?axi X ix z
12 12 12
_ 525
1728

12 2
Required probability = 125 + 52
1728 1728

_ 650 325
1728 864
Hence, the correct option is (B)

Question Number: 7 Question Type: MCQ

A designer uses marbles of four different colours for his
designs. The cost of each marble is the same irrespective of
the colour. The table below shows the percentage of mar-
bles of each colour used in the current design. The cost
of each marble increased by 25%. Therefore, the designer
decided to reduce equal number of marbles of each colour
to keep the total cost unchanged. What is the percentage of
blue marbles in the new design?

Blue Black Red
40% 25% 20% 15%

Yellow

(A) 35.75
(C) 43.75

(B) 40.25
(D) 46.25

Solution: If we assume the total number of marbles be
100n. Then the number of blue, black, red, yellow marbles
will be 40n, 25n, 20n, 15n.

. . 5. -
The price of each marble increased by 25% (to 2 its origi-
nal value.) Therefore, the number of marbles has to reduce
to ? so that the cost remains unchanged. It has to be 80n,

i.e., it has to reduce by 20n. As the number reduced for all
the colors are equal, the number in each color has to reduce
by 5n.

The number of blue, black, red, yellow marbles in the new
design are 35#n, 20n, 151, 10n. The percentage of blue mar-
bles in this new design is

35/35+20+ 15 + 10, i.e., 7/16, which is 43.75%
Hence, the correct option is (C)

Question Number: 8 Question Type: MCQ

P, O, R and S crossed a lake in a boat that can hold a maxi-
mum of two persons, with only one set of oars. The follow-
ing additional facts are available.

(i) The boat held two persons on each of the three forward
trips across the lake and one person on each of the two
trips.

(ii) P is unable to row when someone else is in the boat.
(iii) Q is unable to row with anyone else except R.

(iv) Each person rowed for at least one trip.

(v) Only one person can row during a trip.

Who rowed twice?
(A) P B) 0
©) R (D) §

Solution: On the first trip Q and R will travel, with Q row-
ing the boat. R will return alone and take P along with him.
R will row the boat this time as P can not row when come
one is with him. P alone will come back and take S along
with him. S will row the boat this time. Only R rowed the
boat twice.

Hence, the correct option is (C)

Question Number: 9 Question Type: MCQ

An e — mail password must contain three characters. The
password has to contain one numeral from 0 to 9, one
upper case and one lower case character from the English
alphabet. How many distinct passwords are possible?

(A) 6,760 (B) 13,520

(C) 40,560 (D) 1,05,456
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Solution:
.. Number of passwords = 10(26) (26) (6)
=40560. +4 +4 +4 +4

z
~
(@
-

Hence, the correct option is (C)

Question Number: 10 Question Type: MCQ R 0 Y T

In a certain code. AMCEF is written as EQGJ and NKUF is So the code for the given word will be:
written as ROYJ. How will DHLP be written in that code?

(A) RSTN (B) TLPH b H . P
(C) HLPT (D) XSVR
+4 +4 4 +4
Solution: The code for the given words will be
A M C F H L P T
" +4 " 4 Hence, the correct option is (C)
E Q G J
ELECTRICAL ENGINEERING
Number of Questions: 55 Section Marks: 85.0
0.11 to Q.25 carry 1 mark each and Q.26 to Q.65 carry Solution: We know that
2 marks each. E 2[4 1
_ . P="2sing+ | ——— |sin (26)
Question Number: 11 Question Type: MCQ X 2 X, X,
A single — phase 100 kVA, 1000 V/100 V, 50 Hz trans- s
former has a voltage drop of 5% across its series imped- . _v|r_r sin (26)
ance at full load. Of this, 3% is due to resistance. The ey, X,
percentage regulation of ’the transformer at full load with If 5= 45° then P s maximum.
0.8 lagging power factor is reluctance
(A) 4.8 (B) 6.8 Hence, the correct option is (B)
(©) 8.8 (D) 10.8 Question Number: 13 Question Type: MCQ
Solution: A single phase fully controlled rectifier is supplying a load
% X = (%2)2 —(%R)> = \[5? =3 =4% with an anti — parallel diode as shown in the figure. All

switches and diodes are ideal. Which one of the following

. % voltage regulation . .
¢ gereg is true for instantaneous load voltage and current?

=% R(cos ¢,) + % x (sin ¢,)

(for lagging PF) io] +
L
=3x08+4x0.6 AN
D
=4.8% -
Hence, the correct option is (A) (A) v, <0&i, <0 (B) v, <& i, <0
Question Number: 12 Question Type: MCQ (C€) v,20&i 20 (D) v,<0&i 20

In a salient pole synchronous motor, the developed reluc-
tance torque attains the maximum value when the load
angle in electrical degrees is
A) 0 (B) 45 V>0
(C) 60 (D) 90 0

Solution: No negative ripple appear in the output because
the freewheeling diode is connected at output section,
therefore
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Current flows only from Anode to Cathode because the
given bridge is Thyristor based bridge.

i,20

Hence, the correct option is (C)

Question Number: 14 Question Type: MCQ

Four power semiconductor devices are shown in the figure
along with their relevant terminals. The device(s) that can
carry dc current continuously in the direction shown when

gated appropriately is (are)

T G; i MT,
MOSFET

Thyristor Triac
(B) Triac and MOSFET

(A) Triac only
(C) Triac and GTO (D) Thyristor and Triac

Solution: only TRIAC allow bidirectional current flow.

Hence, the correct option is (A)

Question Number: 15 Question Type: MCQ

Two wattmeter method is used for measurement of power
in a balanced three — phase load supplied from a balanced
three — phase system— If one of the wattmeters reads half
of the other (both positive), then the power factor of the
load is

(A) 0.532 (B) 0.632
(C) 0.707 (D) 0.866
Solution: Given,
w,=w, /2
power factor
PF =cos ¢
¢ =tan™" 30w~ ]
w,+w,
(o _Wl)
- 2
=tan”'
Wl
w, +—+
2

1
=tan' | —= | =30°
(ﬁ)

P.F = cos 30° = 0.866

Hence, the correct option is (D)

Question Number: 16 Question Type: MCQ

Consider a lossy transmission line with  and ¥, as the
sending and receiving end voltages respectively. Z and X

are the series impedance and reactance of the line respec-
tively. The steady — state stability limit for the transmission
line will be

|42 |44
(A) greater than |2 (B) less than |2

W, ",
(C) equal to (D) equal to X135
Solution:
V. V | |
P= | os(fB—8)— |B||V| cos(B—a)r MW (1)

If Resistance of the transmission line =0

[=90°
P = M sind,
! X
» o
rmax X
(1) is always less than (2).
Hence, the correct option is (B)
Question Number: 17 Question Type: MCQ

The graph of a network has 8 nodes and 5 independent
loops. The number of branches of the graph is

A) 11 (B) 12
(©) 13 (D) 14
Solution:
{=b-n+1
5=b-8+1
b=12
Hence, the correct option is (B)
Question Number: 18 Question Type: MCQ

In the figure the voltages are v (1) = 100 cos(w?), v,(¢) = 100
cos(wt + 7/18) and v,(#) = 100 cos(w? + 72/36). The circuit
is in sinusoidal steady state, and P < < wL. P, P, and P,
are the average power outputs. Which one of the following
statement is true?

R L L R

AN~ THO— T~
/I\PI /I\Pz /]\P3

Ow O w0
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(A) P=P,=P,=0
(€ P,<0,P,>0,P,<0

(B) P,<0,P,>0,P,>0
(D) P,>0,P,<0,P,>0

Solution: As we know that
V. (t) = 100 coswt

V() = 100 cos (a)t + %)

b4
V.(t) =100 cos| ot +—
) ( 36)

l]\ R L /I\ L R
D

C) V@) (f) V)0 V()

from the given data

V=V 20
V,=V, Z10°
V,=V, £5°

So V,leads V', and V|
P,>0,P and P, <O0.
Hence, the correct option is (C)
Question Number: 19 Question Type: MCQ

Match the transfer functions of the second — order systems
with the nature of the systems given below

Transfer function Nature of system

Transfer function Nature of system
25 .
Q. 1105425 1] Critically damped
R. ZL I1l. Under damped
s°+18s+35
(A)P-1LQ-I,R-II (B) P-ILQ-1LR-1III
(©) P-IIILQ-I,LR-1 (D) P-IIIL,Q-I,R-1II
Solution: P: 21—5
S°+55+15
&= I 0.2581 — underdamped system
NITE
25
Q S? +55+25
&= 10 _ 1 — Critically damped system
NIT '
35
R: ————————=1.521 — over damped system
S§°+185+35
P11
Q-II
R-L

Hence, the correct option is (C)

Question Number: 20 Question Type: MCQ

A positive charge of 1 nCis placed at (0, 0, 0.2) where all
dimensions are in metres. Consider the x — y plane to be a
conducting ground plane. Take € ;= 8.85 x 10> F/~The z
component of the £ field at (0, 0, 0.1) closest to

o 15 | o (A) 899.18 V/m (B) —899.18 V/m
. T . ver damped
s°+5s5+15 (C) 999.09 V/m (D) —999.09 V/m
Solution:
V4 z
0.2
1 nC point 0-2 1 nC point
charge charge 0.1
Conducting 01
Grounded X-Y = mmmmmmmmsomemmm----- X-Y
Plate 1nC
(image)
-0.2
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92 .
4re, R
The Z— component of E at P(0, 0, 0.1) due to point charge
(+1nC) and due to its image (—1 nC) is given by

Electric field intensity due to point charge E =

E=E.a,
10°(=d,) 10°(=d,)
- 4 x8.85x107"7 x(0.1)>  47x8.85x107" x(0.3)
E =-999.09 v/m
Hence, the correct option is (D)

Question Number: 21 Question Type: MCQ

Let f'be a real-valued function of a real variable defined as
f(x)=x*forx £0, and f(x) = —x? for x < 0. Which one of the
following statements is true?
(A) f(x)is discontinuous at x =0
(B) f(x) is continuous but not differentiable at x =0
(C) f(x) is differentiable but its first derivative is not
continuous at x =0
(D) f(x) is differentiable but its first derivative is not
differentiable at x =0

Solution: The given function is

_x? forx>0
= {—xz forx<0
function f{(x) is continuous at x = 0
, 2x forx=>0
S 0= {—2)6 forx<0

Also at x = 0; LHD = RHD for f{(x)
Therefore function f(x) is differentiable at x = 0 as well as

f’(x) is continuous at x =0

2 forx=0

S o= {—2 for x<0

Atx=0; f”(07)=f"(0")
so, f’(x) is not differentiable at x =0

Hence, the correct option is (D)

Question Number: 22 Question Type: MCQ

The value of the directional derivative of the function ¢ (x,
¥, z) = xy* + yz* + zx? at the point (2, —1, 1) in the direction
of the vector p =1+ 2j + 2k is
(A) 1
(C) 0.93

(B) 0.84
(D) 0.9

Solution: The given function is

o(x,y,2)= xy2 +yz2 + zx?

Gradient of the given function
Vo=("+ 2zx);+(2xy+ zz);'+(2yz+ xz)l_c
Vo =5i-3j+2k

at(2,-1,1)

We know that P=i +2;‘+2%

. P Z’+2}'+21_c
n:::—
|P| JIE+27 422
;+2}+2%
3
A=—i+= j+=k
3 3] 3

directional derivative of ¢ (x, y, z) in the direction of the
vector P is V¢-n

S oS A (1 2= 2+
=(5i-3j+2k)| —i+= '+—k)
(5i=3j+2k) ( 3173773
4
=§—2+— =1
3 3
Hence, the correct option is (A)
Question Number: 23 Question Type: MCQ
+1
The value of the integral q; Zz dz in a counter clock-
Z2 =
C

wise direction around a circle C of radius 1 with centre at
the point z=-2 is

) = (B) 2mi
2
© -Z (D) —2ni
2
Solution: The given integral is
Z+1
I= 95 R

Z = t 2 are the singularities of ZZz—+14 of which Z=-2

>

lies inside C and Z = 2 lies outside C.

2 0 1 2 X
-3 -1
C
Z+1
I = dz
9522—4
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1, )

Z+2

c

o[£+
Z-12 atZ=-2

Hence, the correct option is (A)

Question Number: 24 Question Type: MCQ
In the logic circuit shown in the figure, Y is given by

a—
= p =
Y
c—}_l_
D—
(A) Y=ABCD
(B) Y=(4+B)(C+D)

(C) Y=A+B+C+D
(D) Y=A4B+CD

Solution: Consider the logic GATE given below
A— 4B
s

Y
e
D RS

Y = AB-CD = AB + CD

Hence, the correct option is (D)

Question Number: 25 Question Type: MCQ

To op — amp shown in the figure is ideal. The input imped-
ance vi is given by
i

in

R, _ R,
A) Z R, B) -Z R
R]
©) Z (D) _ZR1+R2

Solution: Consider the circuit given below

Input current

A
z
I/out RZ — I/in
R +R,
The output voltage will be
_Vu(R+R)
out R2
R
= v,y
mn Z R2
1 _V;n Rl
mn Z R2
I/m —Z R2
mn I R

Hence, the correct option is (B)

Question Number: 26 Question Type: MCQ

A continuous — time input signal x(¢) is an eigen function of
an LTI system, if the output is
(A) kx(r), where k is an eigen value
(B) ke/®x(t), where k is an eigen value and &' is a
complex exponential signal
(C) x(t)e™, where ¢ is a complex exponential signal.
(D) kH(w), where k is an eigenvalue and H(w) is a
frequency response of the system

Solution:

Hence, the correct option is (A)
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Question Number: 27 Question Type: NAT

Consider a non-singular 2 X 2 square matrix 4. If trace(4)
=4 and trace (4°) = 5, the determinant of the matrix 4 is
(up to 1 decimal place).

Solution: Given 4 is a 2 X 2 non-singular matrix.
Let A, and 4, be the eigen values of 4.

= X and 4 will be the eigen values of 4°.
Trace (A)=4= A, +4,=4

Trace (A)=5= XL+ X =5

Now (4, + )= X+ L +244,

= =5+,
11
= ﬂ’lﬂ’z: ? =55

Hence, the correct answer is 5.5

Question Number: 28 Question Type: NAT

Let f'be a real-valued function of a real variable defined as

f(x) =x—[x], where [x] denotes the largest integer less than
1.25

or equal to x. The value of J f(x)dxis (up to 2

. 0.25
decimal places).

Solution: Real-valued function is given as
Jx)=x—[x]
Integrating both sides we get

1.25 1.25

j f(x)dx = J. (x—[x])dx

0.25 0.25

1.25 1.25

=J xdx—J [x]dx

0.25 0.25

x2 1.25 1 1.25
7} ( j 0dx + j 1de

0.25 0.25 1

Il
—
| w

|

=
—
b

31 1
=———===05
4 4 2
Hence, the correct answer is 0.5
Question Number: 29 Question Type: NAT

In the two — port network shown, the 4, parameter (where,
V

h,, = L, when V,=0) in ohms is (up to 2 decimal
Il

places).

21,
1Q 1Q

+ a—AAA +
T

Solution: Consider the circuit diagram given below

2]1
10 10
Lo AMM— +
T = [
1
v, 1Q v,
@ ®_
h, =7
v
h, =1—‘ atV,=0

1

Applying source transform to given network and short
circuiting the second port.

\Ll 10
-®
VX—V1+V_X+VX+211:0
1 1 1
=1 +V,+V,+2[,=0
2V, +1,=0
Ve = !
)
But
I/l_lVX :]1
V,+0.51 =1,

V=051,
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y
=k =050

1
Hence, the correct answer is 0.5

Question Number: 30 Question Type: NAT

The series impedance matrix of a short three — phase trans-

ZS Zm Zm
mission line in phase coordinatesis | Z, Z  Z, |.Ifthe
an Zm ZS

positive sequence impedance is (1 +/10) Q, and the zero
sequence is (4 +/31)Q, then the imaginary part of Z (in Q)
is (upto 2 decimal places).

Solution: Z—-2,=1+j10
Z +27,=4+31
2Z,-27Z,=2+j20
Z +2Z,=4+;31
3Z,=6+51
Z=2+j17)Q
2+j17-1-j10=2,
Z,=j71+1

Imaginary part is 7.

Hence, the correct answer is 7 to 7.

Question Number: 31 Question Type: NAT

The positive, negative and zero sequence impedances of a
125 MVA, three — phase 15.5 kV, start — grounded, 50 Hz
generator are j0.1 pu, j0.05 and j0.01 pu respectively on the
machine rating base. The machine is unloaded and working
at the rated terminal voltage. If the grounding impedance
of the generator is j0.01 pu, then the magnitude of fault
current for a b — phase to ground fault (in kA) is (up
to 2 decimal places)

Solution:

Fault current will be
B 3Eal
f Zl+Zz+ZO+3an

u

Base current

=125 10°=4656.050 (A)

e = J3x15.5
Now we have
L(KA) =L (pu) X I, _
3x1 x4656.050
7 0.140.05+ 0.01+ 3(0.01)
— 73.5236 (KA)

Hence, the correct answer is 73.5236.

Question Number: 32 Question Type: NAT

A 1000 x 1000 bus admittance matrix for an electric power
system has 8000 non — zero elements. The minimum num-
ber of branches (transmission lines and transformers) in
this system are (up to 2 decimal points)

Solution: Number of transmission lines

Number of non zero off diagonal elements
2
Number of non-zero off diagonal elements

_ 80001000 — 3500,

Hence, the correct answer is 3500.

Question Number: 33 Question Type: NAT

The waveform of the current drawn by a semi — converter
from a sinusoidal AC voltage source is shown in the figure.
If 1,=20A, the rms value of fundamental component of the

current is A (up to 2 decimal places)
Voltage /> V', sin (of)
and
current &
(L Bl it o D i i o Rt T >
ot
I
210°
Solution: From the give figure we get
41 o
I, = —“cosz
T
I, = 22520 1517404
' p/2
Hence, the correct answer is 17.40.
Question Number: 34 Question Type: NAT

A separately excited dc motor has an armature resistance
R, =0.05 Q The field excitation is kept constant. At an
armature voltage of 100 V, the motor produces a torque of
500 Nm at zero speed. Neglecting all mechanical losses,
the no — load speed of the motor (in radian/s) for an arma-
ture voltage of 150 V is (up to 2 decimal places)

Solution: For separately excited d.c. motor

v, =E, +1,R, (1)
E, =kgw,
Eln -0 (- o, =0)
.. Fromeqn 1,
100 = 1, % 0.05
= 1 =2000A

aq
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Under no-load condition, no-load voltage drop is very
small.

E,zvi=v, =E

)

E, =150V.
Tem1 = kaq)]al
500 = (k) x 2000 = (k) = i )
E k qu
= W, D>, = ——
b, aq) 2 2 Ka¢

®, =150 x 4 = 600 rad/sec.

Hence, the correct answer is 600.

Question Number: 35 Question Type: NAT

Consider a unity feedback system with forward transfer
function given by

1
(S + 1) (S + 2)
The steady — state error in the output of the system for a
unit — step input is (up to 2 decimal places)

G(s)=

Solution: transfer function is given as

1
%)= (S+1)(S+2)

RS- 5

Steady — state error in the output of the system for a unit —
step input will be

eSS: A
I+K,
1
K, = slifo G8) = E
e,=_1 _2
1+1 3
2
=0.6666

Hence, the correct answer is 0.6666.

Question Number: 36 Question Type: NAT
A transformer with toroidal core of permeability £ is shown
in the figure. Assuming uniform flux density across the cir-

cular core cross — section of radius » << R, and neglecting
any leakage flux, the best estimate for the mean radius R is

(A) Wr'N, o ®B) wr*N,N o
I Vv
© Wr'N;o D) wr’N; o
21 2V
Solution:
MMF
Flux(¢) = ——
@ Reluctance
Reluctance = MMF
Flux(¢)

.. In General, EMF induced £ = N %

1 t

o= N;’;Edt
1 t

o= Fp-([Edt

1 t
o= —|—Vpdt
Np!

1 t
o= —jvcosa)tdt
Np+y

v
= o= sin ¢
wNp
Np.I .
Reluctance = % ~(I=Isin ar)
wNp
Np*. ol
= Reluctance = P07
. . 2R
Reluctance in terms of radius = —-
2R Np*. ol
w v
2 2
R= Np~. ol pr
2V
Hence, the correct option is (D)
Question Number: 37 Question Type: MCQ

A 0-1 Ampere moving iron ammeter has an internal resist-
ance of 50 mQ And inductance of 0.1 mH. A shunt coil is
connected to extend its range to 0-10 Ampere for all oper-
ating frequencies. The time constant in milliseconds and
resistance in m€ of the shunt coil respectively are

(A) 2,5.55 B) 2,1

(C) 2.18,0.55 (D) 11.1,2
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Solution:

0-14 R L,

We know that meter time constant should be equal to shunt
coil time constant in order to make the meter independent
of frequency,.

Tm = Tsh Tsh = Ol -3 =
50x10

L, _.

R sh

To extend meter range to 10 A,
I R =(-1)R,
= Ix50x10°=9%xR_
R, =5.55
Hence, the correct option is (A)

Question Number: 38 Question Type: MCQ

The positive, negative and zero sequence impedances of a
three phase generator are Z, Z, and Z respectively. For a
line — to — line fault with fault impedance Z,, the fault cur-
rent is I, = kI, where I, is the fault current with zero fault
impedance. The relation between Z and  is

(z, + Z3)(1-4) (z,+z

A) Zf ; (B) Zf. kZ)(l+k)
(z, + Zyy, (z, + Zy),

C)y 2, ———— D) Zz,——

© z,—— (D) Z,——

Solution: fault current without fault impedance

\/3_Ea1

|I./1| - Z1 _|_Z2

fault current with fault impedance

\/37 Eal

|1f1 | S Z+Z,+7Z,

1

A K1

f
1 K
Z+7,+Z, Z,+7,
2,+2,=K(Z,+Z)+KZ,
2,+2,-K(2,+2)=KzZ,
(2,+2)(1-K)=ZK

1-K
Z= (T)(ZI +Z,)
Hence, the correct option is (A)

Question Number: 39 Question Type: MCQ

Consider the two bus power system network with given
loads as shown in the figure. All the values shown in the
figure are in per unit. The reactive power supplied by gen-
erator G, and G, are O, and Q_, respectively. The per unit
values of O, and Q,, and line reactive power loss (Q, )
respectively are.

G2°

1.0£8 . 1.0£0
| JO.1 |
Qloss
20470, j J‘ 15470,
1545 204510

(A) 5.00, 12.68,2.68
(C) 6.34,11.34,2.68

(B) 6.34, 10.00, 1.34
(D) 5.00, 11.34, 1.34

: v .
Solution: P == sind
5=10sind
o=30°
0.= Msin9O°—VS—V"|0055
s X X
QS =10-10 cos30°=1.33974

0, =-1.33974
(Receiving end supplies)

QLine = QLoss = QS - QR

=2.68 pu
QG] = QLoad + Qs

=6.34pu
0, =11.34pu.

Hence, the correct option is (C)

Question Number: 40 Question Type: MCQ

The pre — unit power output of a salient — pole genera-
tor which is connected to an infinite bus, is given by the
expression, P = 1.4 sin 6 + 0.15 sin 2 §, where 9 is the
load angle. Newton — Raphson method is used to calculate
the vaue of & for P =0.8 pu. If the initial guess is 30°, then
its value (in degree) at the end of the first iteration is

(A) 15° (B) 27.48°

(C) 28.74° (D) 31.20°

Solution: P=1.4sind+0.15 sin26
0,=30°
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oP | B

5= 140058+ 03000528 V== ! idt = ! Ssinrdt
[AP] _ [L Jz:| [M ] V(1) = S[1 - costIV/ (ii)
AQ] |3/, ] (A From (i) and (ii)

AP=J, AS

(1) + (V (t) = 5)° = (5 sin t)* + (=5 cos t)’
V(=5¢+i(n=>5
It representing a circle with centre (5,0) and » = 5.

AS=[J,]" AP
0=0 —A6=28.79°
Question Number: 41 Question Type: MCQ

A DC voltage source is connected to a series L — C circuit
by turning on the switch S at time ¢ = 0 as shown in the fig-
ure. Assume i(0) = 0, v(0) = 0. Which one of the following
circular loci represents the plot of i(f) versus v(£)?

Hence, the correct option is (B)

Question Number: 42 Question Type: MCQ

The equivalent impedance Zeq for the infinite ladder circuit
shown in the figure is

90 J9Q
i(t -
S L’
t=0 L=1H
j5Q j5Q
z

+
C=1F ——vlt)

+
_ sV —_—jla ——jl0Q

. —
(A) j12Q (B) —12Q
(A) i04 (B) ity (©) J138 (D) 13
v I/ﬁ Solution: infinite ladder circuit is shown below
3 50 ) W 20 Teas,
© it) 4 (D) /ﬁ
Jj5Q j5Q
o9 -5,0) V(i)
— 10 —_—J1a
v(f)
Solution: As per problem i(0) =0, /(0)=0 ® -
Redrawing the circuit in S domain ,
s 1(S) “
> Assume Z, =j9Q and Z, = j5 — j1 = j4Q)
Approximate equivalent circuit is shown below
[7 1
O ] —{ %] A
Y ED (S) —
= L
3
S 5
1(§)=—7= 11 —>
S+ S 4

i(f) = 5 sint Amp (i) Zeq z,
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Zeq = Zl + {ZZ || Zeq}
Z,-Z,
Z,+7,
Zeq {ZZ T Zeq} = ZIZ2 + ZIZeq + ZZZeq
sub Z, =;9Q and Z, = j4Q
2 . _ . .
Zeq + ]4Zeq =-36+/9 Zeq -i-J4Zeq

Z =7 +
eq 1

qu -j9Z +36=0
e eq
from the given options
Z,=j12Q
Hence, the correct option is (A)
Question Number: 43 Question Type: MCQ

Consider a system governed by the following equation
dx, (1)

i =X (t)_xl (t)
dx, (¢
0 )-n00)
The initial conditions are such that x (0) <x,(0) < . Let

x, = limx, (t) and x,,= lim x, (). Which one of the fol-

t—o0

lowing is true?
(A) x,<x,< e
© Xip= Xy <

(B) x,,<x,< e
(D) x)p=x) = oo

, dx (1)
Solution: ——=x,(t)—x,(?) e
dt
2 ,) _ 2
i OB 2
Applying laplace transform to both
8x,(8) = x,(0) =x,(s) — x,(s) (3)
Sx,(8) = X,(0) = x,(s) = x,(5) “)
Where x (0) and x,(0) are initial conditions
from (4) x,(s) = — ), %0 (5)
s+1  s+1

substituting (5) in (3)

xl(s)l:s+l—L:|= w+xl(0)
s

s+1 +1

1
x,(s)= [m} x,(0)+

1 |
x(s)= {Z_ 2(s+2):|x2(0)+

o

(s+1)
s(s+2) %0

1 1
_+—
2s  2(s+2)

x,(t)=(0.5+0.5¢ )x,(0) +
(0.5-0.5¢ )x,(0)

Similarly,
x,; = Lt x,(1) = 0.5x,(0)+0.5x,(0)
x,, = Lt x,(1) = 0.5x,(0) +0.5x,(0)
Here x . and x,, are equal and as per the given data x (0) <
x,(0) < oo, means
Xpp= Xpp< 0
Hence, the correct option is (C)

Question Number: 44

The number of roots of the polynomial. s7 + ¢ + 7s° + 14s
+ 31 5%+ 735> + 255 + 200, in the open left half of the com-
plex plane is

Question Type: MCQ

4

A) 3 (B) 4
© 5 (D) 6
Solution:

C.E=S8"+3+78+145*+ 318 + 7382+ 255+200=0

+5 11 7 31 25
+5°01 14 73 200
B —42 -175 0
+58 48 200
+5°0(32) 0(96) 0
+5% |24 200
= 12
3

+5° 200

A. E = 85+ 4852 + 200

AE )6+ 965

ds

Number of sign changes below A. E =2
JON

Vv
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And number of sign changes above auxiliary equation are 2.
Total number of RHP =4

Total number of j@ poles = 0

Total number of LHP = 3.

Hence, the correct option is (A)

Question Type: MCQ

2
z

Question Number: 45

=4and fiz) = Z , then

If C is a circle [7| r —( * 3242y
z"—=3z+

§1(z)dzis
A) 1 B) 0
© -1 (D) -2
Solution: f(2)= Z—Z
' (Z>-3Z+2)
.z
(Zz-1)(Z-2))
= —7~

Z-1*(Z-2)

ain
+

z=1 and z =2 are the singularities of f{z) and both of them
lie inside C.
.. By residue theorem,

Res f(z)+Res(f(z)):| 0

gSf(z)dz—zn[ R

Res f(Z) = Lt %((Z_l)z f(Z)):|

z=1 z—1

_ Lt i z
T ozl _dZ (Z—Z)z

oy [22(z-2 222 (2-2)
ozl i (2_2)4

Lt —22(22 —4z+4)-22"+42%)
z—l1 | (Z _ 2)4
_ Lt %

z—>1 | (Z _ 2)4

Res f(z)=4z=1 )

Res f(2)= Lt [% ((z -2 f (Z))]

z=2
= |:dz (z—1) ]

; [22(2—1) —Zzz(z—l):|

(z-1*

|:2z(z —2z+1)-22 +27° }
(z=1°

|:22 2z :|

(
Res f(z)=—-4 3)
z=2

Substituting (2) and (3) in (1), we have

g;f(z)d2=2m'[4_4]:0

Hence, the correct option is (B)

Question Number: 46 Question Type: MCQ

Which one of the following statements is true about the
digital circuit shown in the figure.

{0

—D 0 D Q D 0 —‘fom

—Ppc r> c > C
fin |>

(A) It can be sued for dividing the input frequency by e.

(B) Itcan be used for dividing the input frequency by 5.

(C) Itcan be used for dividing the input frequency by 7.

(D) It cannot be reliably used as a frequency divider
due to disjoint internal cycles.

Solution:

—D 0 D 0 D OF—/ou
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Cc

S |2 lO|O|=|=|>

N|ojoa|hWIN|=—

B
1
1
1
0
0
1

oo_n_s_uoo

the modulus of he given counter is 5 so it is used to divide
the input frequency by 5.

Hence, the correct option is (B)

Question Number: 47 Question Type: MCQ

Digital input signals A, B, C with 4 as the MSB and C as
the LSB are used to realized the Boolean function F' = m,
+m,+m,+m,+ m, where m denotes the i minterm— In
addition, F has a don’t care for m,. The simplified expres-
sion for F'is given by

(A) AB+BC+ AC
(C) C+4

(B) A+C
(D) AC+BC+AC
Solution:

BC
A 00 0

1
0 < EX IS >——>u
1 k}/
I

F=1+11 wherel=C

F=A+C l=4
Hence, the correct option is (B)

Question Number: 48 Question Type: MCQ

Consider the two continuous — time signals defined below:

f,-1<t<1
x, () = {H

0, otherwise

1-|7,-1<¢ <1
x,(1) = d .
0, otherwise

These signals are sampled with a sampling period of 7 =
0.25 seconds to obtain discrete time signals x [#] and x [#],
respectively. Which one of the following statements is true?
(A) The energy of x [n] is greater than the energy
of x,[n].
(B) The energy of x,[n] is greater than the energy
of x [n]
(C) x,[n] and x,[n] have equal energies.
(D) Neither x [n] nor x,[#] is a finite — energy signal.

Solution: Plot for x (¢) and x,() are shown below

x,(2)

1] x,(2)

-1 0 1 ¢t -1 0 1 ¢

Sampled Versions x,[#] and x,[n] can be shown as

1 x,(n) 1
0.75 0.75
0.5 0.5
[ 0.25

-1 075 05 025 0 025 05 0.75 1 n

X[n] = 8[n+1]+0.75 8[n+0.75] + 0.5 8[n + 0.5]
+0.25 8[n + 0.25] + 0.25 8[n — 0.25]
+0.5 8[n—0.5]+0.75 8[n— 0.75] + 8[n — 1]
1

Energy in X|[n] is 2 x; [n]

n=-1
Exl[n] =

Sampled Version of x,[n] is

3.75

1
0.75

0.5

h 025
| |

1 075 -05-025 0 025 05 075 1

X,[n] =025 8[n+0.75] + 0.5 8[n +0.5]
+0.75 8[n +0.25] + 8[n] + 0.75 8[n — 0.25]
+0.5 8[n—0.5]+0.25 8[n — 0.75]

1

Energy in X [n] is 2 x; [n]

n=-1
Ex,, = 2.75
Energy of x [n] is greater than energy of x,[n]

Hence, the correct option is (A)

Question Number: 49 Question Type: MCQ
The signal energy of the continuous — time signal
(@) =[(t=1) u(t= D] = [(t = 2) u(t - 2)]
—[(=3)u(t—3)]+[(t—4) u(t—4)] is
B) 7/3
(D) 5/3

(A) 11/3
©) 173

Solution: Consider the figure given below
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x(7)

1<t<2:x(f)=(t-1)

2<t<3ix(n=1

3<t<4:x()=(4-1)
Energy of x(¢) is given by,

=

E = [ (x(0) ar

—oco

2 3 4
[ =172dr+ [P+ [(4-5)ar
1 2 3

2 3 4
j(rz —2t+1)dt+j1dz+j(16+r2 — 8t)dt
1 2 3

1/3+1+1/3=5/3
Hence, the correct option is (D)

Question Number: 50 Question Type: NAT

The Fourier transform of a continuous — time single x(7) is
1

10+ jo)’
and wdenotes frequency. Then the value of |?In x(7)| at =1

is (up to 1 decimal place). (In denotes the logarithm
to base e)

Solution: We know that
1

(10+ o)

given by X(w) = ,—o0 < W< oo, where j = J-1

x(w) = ,—oo < W< oo

x(1) —E x(m)

~10r , FET 1
e

X(t) =tet™
Now, |Inx(t)] = |lnte’1°’|
= |1nt—10[ne|
atr=1
=|In1-10/=10

Hence, the correct answer is 10.

Question Number: 51 Question Type: NAT

In the circuit shown in the figure, the bipolar junction tran-
sistor (BJT) has a current gain = 100. The base — emitter
voltage drop is a constant. ¥, = 0.7 V. The value of the
Thevenin equivalent resistance R, (in €2) as shown in the

figure is (up to 2 decimal places.

Solution: Consider the circuit below

15V
10Q
10Q
AN—
.
10.7 1 kO
p— e th
Emitter current
10.7-0.
101
Collector current
_(_B
C B+l
I, =9.08 mA
I
= g.= —-£=035

a.c equivalent circuit of given circuit will be
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0285k DB,
10kQ
1kQ

(—I

RTh

Thevenin equivalent resistance
1 2
R, =1kQ || _0+M
101 101
R, =1kQ| 0.1 kQ
R,=91Q
Hence, the correct answer is 91.
Question Number: 52 Question Type: NAT

As shown in the figure C is the arc from the point (3, 0) to
the point (0, 3) on the circle x* + »? = 9. The value of the

integral J-(y2 +2yx)dx + (ny +x° )dy is (up to 2
C

decimal places).

A)Y

(0,3) C

4

(3,00 x
Solution: We have to evaluate

J(yz +2yx)dx +(2xy + x*)dy

along the boundary of the circle x> + ) = 9 from (3,0) to
(0,3)

A

0,3)

4

(3,00 «x
I(yz +2yx)dx+(2xy+x2)dy
C

= j[yzdx + 2yxdx + 2xydy + xzdy]
C

= J.I:(yzdx + 2xydy) + (Zyxdx + xzdy)]
C

= [[deo)+dm)]

(0,3)

J. [d(xy2 + xzy)]

(3,0)

(0,3)
xp? +x° y] 0

(3,0)

Hence, the correct answer is 0.

Question Number: 53 Question Type: NAT

Let f(x) = 3x* — 7x* + 5x + 6. The maximum value of f{(x)
over the interval [0, 2] is (up to 1 decimal place).

Solution: The function is

f(x)=3x’ —=7x> +5x+6
the derivative of above function will be
= f(x)=9x" —14x+5

F(x)=0=>9x> —14x+5=0
= Ox-5x-1)=0= ng;le
. The maximum value of £(x) in [0,2]
= Max. {f 0), 72,/ (%),.f (1)}

=Max.{6,12,7.1317,7}
=12

Hence, the correct answer is 12.

Question Number: 54 Question Type: NAT
1 0 -1

LetA=|-1 2 0 | and B=4%— A*>—-4A4 + 51, where
0 0 2

is the 3 x 3 identity matrix. The determinant of B is
(up to 1 decimal place)

1 0 -1
Solution: Matrix4A=|-1 2 0
0 0 -2
Characteristic equation of matrix 4 will be
|4—A1j=0
-4 0 -1
= -1 2-42 0 |=0
0 0 -2-
= (-2-M)(2-A)(1-A)=0
= A=1,2,-2
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eigen values of 4 are 1, 2 and —2 we know that
B=A’-4>-4A + 351

Eigen Values of A Eigen Values of B
r=1 —_— P-1P-4x1+5=1
r=2 — 2227 —4x2+5=1

A=—2 —— (<2 (-2’ —4x () +5=1

.. The eigen values of B are 1,1 and 1.
So, the determinantof B=1x1x1=1

Hence, the correct answer is 1.

Question Number: 55 Question Type: NAT

The capacitance of an air — filled parallel — plate capacitor
is 60 pF. When a dielectric slab whose thickness, is half
the distance between the plates, is placed on one of the
plates covering it entirely, the capacitance becomes 86 pF.
Neglecting the fringing effects, the relative permittivity of
the dielectric is (up to 2 decimal places)

Solution: Parallel plate capacitor with air gap

<« a >

m

Parallel plate capacitor with dielectric is given below

ﬂEO € r

U
STES
Vv

<5<
Capacitance of parallel plate capacitor is

e A
CO=°—=6OpF

d
Now we have
C, =2C,
C,=2C, €,
€,=2.53
Hence, the correct answer is 2.53.
Question Number: 56 Question Type: NAT

The unit step response y(7) of a unity feedback system with
K

open loop transfer function G(s)H(s) = ———— is
P P ($)H(s) (s+1)*(s+2)

shown in the figure. The value of K is (up to 2 deci-
mal places)
y(r) Lar
1.2}
| /\ aN
0.8 N
oot [\
0.4
0.2
02468101214161820
t (sec)
Solution: CLTF = p LS
S+D)°(S+2)+K
1 K
08= Lt |—|S >
5=0 S S+D)"(S+2)+K
K
0.8= ——
2+K
= 16+08K=K
= 0.2K=1.6
= K=28.
Hence, the correct answer is 8.
Question Number: 57 Question Type: NAT

A three — phase load is connected to a three — phase bal-
anced supply as shown in the figure. If V, =100£0°V, V,
= 100£-120° V and V_ = 100 £-240° V(angles are con-
sider positive in the anti — clockwise direction), the value
of R for zero current in the neutral wireis __ Q

Solution:
We know that

I=1,+1,+1,=0

vV Z£0°
I =
R R
;Lm0
Y joL

YV Z-240°
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1 1£-120° .
—+————+jwc £-240°=0
R joL
lcosO"ﬁLL c0s120° + jwc cos 240° =0 (1)
joL
1 . . . .
Esm 0°+— 7 sin(—120°) + jwc sin(—240°) = 0 ?)

Solve equation (2) = w= put in equation (1) then

1
JLe

R= %\/100 =5.77(Q)

7

Hence, the correct answer is 5.77.

Question Number: 58 Question Type: NAT

The voltage across the circuit in figure, and the current
through it, are given by the following expressions:

V(t)=5—-10 cos(wt + 60°)V
I(f)=5+ X cos(wt) A
Where w= 100 zradian/s. If the average power delivered to

the circuit is zero, then the value of X (in ampere) is
(up to 2 decimal places)

i(f)

-
(f) Electrical
\L circuit
- @
Solution:
i)
+ O——>——
(t) Electrical
\L circuit
- @
P=VI

V(f)=5-10 {coswt-cos 60° — sin wt-sin 60°}

V(t)=5-5coswt + 543 sin ot

i(f)=5+ Xcos ot
P=V(t)-i(®)
P=[5-5coswt+ 53 sin ot] [5 + X cos wi]
=25+ 5X cos ot — 25 cos ot
— 5X cos’ot + ... etc

5X
P =25- N {1+ cos 2wt} + 5X coswt

— 25 cos ot + ... etc.
P=25-25X-2.5Xcos wt+5Xcos ot ... etc
given P = 0

So, 25-25X=0=>X=10
Hence, the correct answer is 10.

Question Number: 59 Question Type: NAT

A phase controlled single phase rectifier, supplied by an
AC source, feeds power to an R — L — E load as shown in
the figure. The rectifier output voltage has an average value

) v
given by ¥V, = 2"’ (3 + cos &), where V_ = 807 volts and
/2

o is the firing angle. If the power delivered to the lossless

battery is 1600 W, ¢ in degree is (up to 2 decimal
places).
n
2Q
Vv, sin (of) @ K Vo 10 mil
~ 80V
— battery
Solution: We know that
v
Vy=-"@3+cosa
" om ( )
v, =380n
= Vozio—n(3+cosoc):40(3+cosoc)
v
Current through battery,
Vy— E
I, = 1
2 O]
Also as per problem P ey = 80 X I =1600
I,=20A
403+ -80
H=20= ( C(isa) cosox=0

a=90°

Hence, the correct answer is 90°.
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Question Number: 60 Question Type: NAT

The figure shown two buck converters connected in paral-
lel. The common input dc voltage for the converters has a
value of 100 V. The converters have inductors of identical
value. The load resistance is 1 Q. The capacitor voltage has
negligible ripple. Both converters operate in the continu-
ous conduction mode. The switching frequency in 1 kHz
and the switch control signals are as shown. The circuit
operates in the steady state. Assuming that the converters
share the load equally, the average value of i , the current
of switch S1 (in Ampere), is (up to 2 decimal places)

>
( ) STyt 10
100 V_ CT Switch control signals

o1 1,
<] [ ]

0 0.5ms

Solution: Voltage V =100V
Current 7,=100/1 =100 A

We know that input power = output power

P=P,,

V- L=V, 1,
100 x 1 =100 x 100
I =100A
I, =50A

Hence, the correct answer is 50.

Question Number: 61 Question Type: NAT

A 3 — phase 900 kVA, 3kV/+/3 kV(A/Y), 50 Hz trans-
former has primary (high voltage side) resistance per phase
of 0.3 Q and secondary (low voltage side) resistance per
phase of 0.02 Q Iron loss of the transformer is 10 kW. The
full load % efficiency of the transformer operated at unity
power factor is (up to 2 decimal places).

Solution:
Primary current, /,/Ph
_ I (line)
NG
1 900x10°
~ 3 BxaxI0
Secondary current, /,/ph
=L (line)
_ 900x10° —300A

B3xB3x10°

=100A

.. Total Cu losses in a transformer
=3 1}/phR /ph+3I; /ph R /ph.
=3x10*x0.3+3%x9x10*x0.02
=9000 + 5400 = 14400 w.

s natEL,
(U.PF)
_ (1x900x10° x1)
B (1x900x10° x1)+(10x10° +14,400)
=0.9736
% 1n=9736%

Hence, the correct answer is 97.36.

Question Number: 62 Question Type: NAT

A 200 V DC series motor, when operating from rated volt-
age while driving a certain load, draws 10 A current and
runs at 1000 r.p.m. The total series resistance is 1 Q. the
magnetic circuits is assumed to be linear. At the same sup-
ply voltage, the load torque is increased by 44%. The speed
of the motor in r.p.m. (rounded to the nearest integer) is

Solution:
For, D.C. series motor, ¢, /,

2
L, o

2
TLl _ |:]“1:|
AAT, I,

1.44T,
1, 1
— =—=1, =12A
, 12 @
E, =V, -1,
R,=200-(10x1)=190V
Ey =V, —1,
R,=200-(12x1)=188V
E, =K,
E, 0l N (- dal)
Ebl 1“1 Nl
= —X —
Lk, I, N,
190 1 1000
= — =—X
188 12 N,
N, = 824.561 rpm
Hence, the correct answer is 824.56.
Question Number: 63 Question Type: NAT

A dc to dc converter shown in the figure is charging a bat-
tery bank. B, whose voltage is constant 150 V. B, is another
battery bank whose voltage is constant at 50 V. The value of
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the inductor, L is 5 mH and the ideal switch, S is operated
with a switching frequency of 5 kHz with a duty ratio of
0.4. Once the circuit has attained steady state and assuming
the diode D to be ideal, the power transferred from B, to B,

(in Watt) is (up to 2 decimal places)
i L=5mH D
+ +
50 VT—/—/— = BI S | B2™——"150V
Solution:
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Power transferred to B, is given by
0.6T

1
P=— [ 150x1,dr
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Hence, the correct answer is 12.

Question Number: 64 Question Type: NAT

The equivalent circuit of a single phase induction motor
is shown in the figure, where the parameters are R, = R,
=X, = X, =12Q, X, =240 Q. And s is the slip. At no
— load, the motor speed can be approximated to be the syn-
chronous speed. The no — load lagging power factor of the

motor is (up to 3 decimal places.)
R, JX,
R,
25
X,
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VZ0°
R,
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2
Solution:
At no-load, N =N,
N -N, —
S=——""—=0

Ns
.. The equivalent circuit becomes,
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VZ£0° L
- No load current, [, = —— ._fm\
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b ®=1001/s
z

7 =138.56 /83.9Q at Resonance
eq

Z,=(Z
No load PF = cos(83.9) 0= Lo

=0.106 lagging Imag {Z ,} =0

Hence, the correct answer is 106. ) 1
Zab = ]COL+ 100 || E

Question Number: 65 Question Type: NAT
The voltage v(f) across the terminal a and b as shown in 100 % b
the figure, is a sinusoidal voltage having a frequency o = Z, = joL+
100 radian/s. When the inductor current i(f) is in phase @ 100 + RS
with the voltage v(f), the magnitude of the impedance Z (in
Q) seen between the terminals @ and b is (up to 2 100
decimal places). Z, = joL+ 7+1005C
1o —> 100
w0 + e—FHI0T = joL + —
a . 1+ j100x100%x107" x100
100 pfF — Z, = joL+ 100
7—> (1 100 Q ab = J I+ 1
100{1—
Zu, :ij+7{ 2‘]}
- 1+(1)
b
) o At resonance,
Solution: Consider the circuit given below
100
Zab :Zreal =——=50Q

Hence, the correct answer is 50.



