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Read the following instructions carefully

1. This question paper contains 30 objective questions. Q.1-10 carry one mark each and
Q.11-30 carry two marks each.

2. Answer all the questions.

3. Questions must be answered on Objective Response Sheet (ORS) by darkening the appropriate
bubble (marked A, B, C, D) using HB pencil against the question number. Each question has
only one correct answer. In case you wish to change an answer, erase the old answer completely
using a good soft eraser.

4. There willbe NEGATIVE marking. For each wrong answer 1/3rd of the full marks of the question
will be deducted. More than one answer marked against a question will be deemed as an
incorrect response and will be negatively marked.

Write your name & Roll No. at the specified locations on the right half of the ORS.
No charts or tables will be provided in the examination hall.

Choose the Closest numerical answer among the choices given.
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If a candidate gives more than one answer, it will be treated as a wrong answer even if one
of the given answers happens to be correct and there will be same penalty as above to that
questions.

9. Ifaquestion is left blank, i.e., no answer is given by the candidate, there will be no penalty for
that question.

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO
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Q.1

Q.2

Q.3

Q.4

Q.No. 1to Q.No. 10 carry 1 mark each

If i; = 2 cos 500t A in the network of given
figure, then the value of the maximum
energy stored in the network is

i 4H 5H
ae <000 :
37
6H
be
(a) 18] (b) 16]
(c) 6] (d) 427
For the circuit shown in figure, the current
iy is
2Q
AVAVAVAV
303 ,
< 10 5i
4 ACT) 10—'WW—<>—
50 E§ E§ 40
©
20V
(a) -0.4705 A (b) 8.4705 A
(c) 3.4705 A (d) -2.3705 A

For the circuit shown in figure, the
Thevenin voltage across the terminals a and
bis

40 19 4

32V §§ 120 2A R,
b

(@) 20V (b) 30V

() -10V (d) 15V

If the current through a 0.1 H inductor is
i(t) = 10t e* A, then the energy stored at ¢
=1secis

a) 91 x10°]J

b) 333 x 107 ]

c) 500 x 1073 ]

d) 227 x 10

~ o~~~

Q.5

Q.6

Q.7

A balance abc - sequence Y-connected source
with V= 100£10° V is connected to a A-
connected balanced load (8 + 4j) Q per
phase. The line current I_is

(a) 33.54-103.43° (b) 58.1.£103.43°

(c) 19.36£-138.4° (d) 41.3£133.43°

The y-parameters of a two-port network are

5 3
[yl = 1 2 S
A resistor of 1 Q is connected across as
shown in figure below. The new

y-parameter would be

AA
\AJ

1

s 3]

6 4 6 2
(a) [2 3}5 (b) [0 3}5

5 4 5 4 4 5
© 12 2 (d) 12 4
With sources i, and V; on in the circuit of

figureand V.=0,i, =20 A, withi, and V,
on and V; =0, i, = -5 and finally, with all

>
>

0=

three sources on, i, =12 A. If the only source
V, is operating, then the value of i_is

Resistance
only

o

Vp

(@) 17 A
(c) 32 A

(b) -8 A
d) 7 A
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Q.8 The network circuit is shown figure, the
value of R, across the terminals a and b is
50 Q

—MWW—>— 0
+
- 02V,
0.01V, =200Q
e b
(a) -208.33 Q (b) 192 Q
(c) -152 Q (d) 133.43 Q

Q.9 For the circuit shown in figure, v, = 100e-8%

and v,(0) = 20 V. The value of V/(f) for t >0
is

Vs (:) I: == 2uF
4 H.F VZ
iy T“
(@) -60 8% +80V (b) 100 ¢ - 80V
() 80 - 60V  (d) 805 -60V

Q.10 For the circuit shown in figure, the node
voltage V, is,

100
AVAVAVAV
2V
Vi Q V,
_/
2A<D 2QE§ 240 G 7 A
(a) 333V (b) 733V
() 533V (d) -9.33V

Q. No. 11 to Q. No. 30 carry 2 marks each

Q.11 If i, = 2 cos 500t A in the network of given
figure, then the value of the maximum
energy stored in the network is

i AH 5H
.k 3 H_/o
6H
b
(a) 18] (b) 16]
(© 6] (d) 42]

Q.12 For the circuit shown in figure, voltage V),
across the 10 Q resistance is

io 1
AVAVAVAV
° +
60490°V<i> D j8§ E]‘S @ v, 2100
(a) -6j (b) +8§
(c) -16 (d) 9j

Q.13 Consider the circuit shown in figure.
Assume that at t = 0, -1 A flows through
the inductor and +5 V is across the

capacitor. If V, = 10 u(t) V, then the value
of the voltage across the capacitor is
10/3 Q

(a) (257" =20 Ju(tyv
(b)(17.5¢7" =12.5¢2 Ju(t)V

(©) (30¢" ~25¢* Ju(yv

(d) (35¢7 ~30e™ Ju(t) v

Q.14 The circuit shown in figure, if the voltage v
= 60 cos(4t + 30°) V, then the energy stored
in the coupled inductors at time ¢ = 1s, will

be
100 25H
v (i) D 5 H.g g.él H 9 = 11_6F
(a) 20.5] (b) 28.5]
(c) 145] (d) 425]

Q.15 A parallel resonant circuit has impedance
ats =-50%j1000s™! and a zero at the origin.
If C =1 uF, then the value of L is
(@) 9.89 H (b) 0.997 H
() 99.79 H (d) 0.00997 H

© Copyright: MADE ERASY
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Q.16 If V =[-5+12u(t) + 3 3(t)] V for the circuit
shown. The expression of i, (t) for t > 0 is,

20 Q
VVV&
8H
VSC:) iLl 2300
4 Q
21 3 o
22 t
(@) |30 80 j”()

Q.17 The input admittance of the circuit
represents a parallel combination of a
resistance R and an inductance L. If o = 1
rad/s then the value of R and L is

2H

in 05V, =1F

(@) R=05Q,L=2H
(b) R=05Q,L=05H
) R=2Q,L=2H
() R=2Q,L=05H

Q.18 A network circuit is shown below. The
value of V_ att=2usis

2kQ 1kQ
AVAVAV‘V AVAVAVAV
< +
3IVT 6u()mA S 6kQ 1nFV,
(a) -3.06 V (b) 1201V
(c) -14.02V (d) 6.07V

Q.19 For the circuit current to be maximum the
value of m will be

Q.20

Q.21

05A D

Q.22

=
[+
Y~

+
YVVYV

mr E mr
1%
r/m

yo
@ V2 (b) V3
© 5 (d) V7
A voltage waveform v(f) can be expressed
as,

100(1-¢ %)V for 0<t<1
u(t)=

1000V for 1<t<2

The rms value of the voltage wave upto t =
2is

(a) 65.25V
(c) 31.25V

(b) 35.75 V
(d) 1932V

The power absorbed by the unknown
element, if 0.5 A source supplies 1 W to the
circuit.

v I
+
100 Q G 0.25 A 1%
L
(a) 0.23 W (b) 0.46 W
(c) 0.69 W (d) 026 W

The voltage V,, for the network shown
below:

=-2Q D 400° A
50010° V
(@) 0V (b) 150£0°V
(c) 50£0°V (d) 200£0°V

www.madeeasy.in

o Copyright: MADE EASY



[ MADE EASY BB - Electric Circuits | 5

Indig’s Best Institute for IES, GATE & PSUs

Q.23 For the circuit shown below:

4Q 002H
6Q 001H v
—WW—TT—
—wW—

2Q 200 pF

(=)

|\

100V, 50 Hz

The input power factor is
(a) 0.899 (b) 0.86
(c) 0.60 (d) 0.30

Q.24 The relative heating effects of two current waves (having same peak value), one sinusoidal and
the other, rectangular in shape will be

(@) 1:2 (b) 1:42
© 1:43 (d) 1:3

Q.25 For the circuit shown below.

v,

6AG 1003

The node voltage V, will be V.
(@) 20V (b) 30V
(c) 50V (d) 40V

Q.26 For the circuit shown below:

1Q 9Q
1
2Q
+
5QsV,
3V, -
To
Thevenin’s equivalent resistance of the circuit given from input terminal 1 - 1" will be Q.
(a) 30 Q (b) 29 Q
(c) 28 Q (d) 16 Q

© Copyright: MADE EASY www.madeeasy.in



6

| Electrical Engineering

India's Best Institute for [ES, GATE & PSUs

Q.27 A balanced 3-phase star-connected load

Q.28

Q.29

draws 10 kW from a three-phase balanced
systems of 400 V, 50 Hz while the line
current is 75 A (leading power factor) then

the capacitance of the load is uF.
(a) 183 (b) 1083
(c) 3149 (d) 361

A series RLC circuit resonate at 10 kHz,
have a bandwidth of 1 kHz and draw 15.3
W from a 200 V generator operating at the
resonant frequency of the current the
capacitance of RLC circuit is

(a) 416 pF (b) 610 pF

(c) 2.61 pF (d) 201 pF

A two-port network is described by the
equations,

V, =5l +2l,and V, = 2I, + I,
A load impedance (resistive) of 3 Q is
connected at port 2, then the value of input

impedance is Q.
(@) 2Q (b) 3 Q
(c) 4Q (d) 5Q

Q.30 In the circuit shown below:

0
AAAA
VVVv
10Q v, 20Q
w- v,
5V— —92F
10Q

Steady state is reached with switch open.

At t = 0, switch is closed then V (07) is
V.

(@) 2V (b) 3V

() 5V (d) 8V
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1. (a) 7. (a) 13. (d) 19. (a) 25. (b)
2. (a) 8. (a) 14. (a) 20. (a) 26. (b)
3. (b) 9. (d) 15. (b) 21. (b) 27. (b)
4. (d) 10. (c) 16. (a) 22. (c) 28. (b)
5. (a) 1. (a) 17. (c) 23. (b) 29. (c)

6. (b) 12. (a) 18. (a) 24. (a) 30. (b)
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DETAILED EXPLANATIONS

Vth

O-—

1. (a)
B - Ll 1 2 _
nergy stored maximum = 2Leql =5 x9Ix2° =18]
2 (a)
2Q
AVWAV
b i
e ) ;2) 5
a® T O
50 Eg /ZD EE 40
D
J
20V
Apply mesh analysis,
i =4
iy = (i, -1;) =4 -1,
iy = iy) + 20y = Sy + (i = i3) = 0
6i, + 4i, = 32
1(iy - 1)) + 51y + 4i, - 20 - 5i; = 0
5iy -1, = 20
From equation (i) and (ii), we get
i, = 2.35 A;
iy = 44705 A
iy = 4-1,=-04705 A
3. (b)
4Q
2V E§ 120 2A
Apply node analysis,
V-2 Vi,
4 12
1 1
Vil=+—=]| =
1( 4 12) 10
4
V - =
1 ( 12) 10
120
vV, = a4 30V
The thevenin across 4, b it is open circuited,
Vi = V=30V

www.madeeasy.in

o Copyright: MADE EASY



[ MADE EASYH

Indig’s Best Institute for IES, GATE & PSUs

E + Electric Circuitsl 9

4. (d)
i(t)
Energy stored, E
At t=1 sec, E; e
5. ()
Zy
Zy
Vﬂ}’l
VCYl
In star; I jine
6. (b)

10t et
%Liz - %x 0.1x (10te™>%)?
% x100£2¢7 10 = 542 p-10t
5x1xel0

5

5 =227 % 1076 =227 uJ
e

8 +4)) Q
é=(§+ﬂjg
3 3 3

100£10° V
100£130° V

1002130°
- (8+4j)/3

33.54.103.43° A

I c phase

-1 1

1 -1
y-parameters of 1 Q resistor network are { }

New y-parameter,

Let, 1
i, +i

X

xA xB

IXA+1
+1x

xC
+ 1x

1

XA B C

1xA

le
GC
. if only source V, is operating,

then 1

X

17 A;
-8 A

ip,=17 A

© Copyright: MADE ERASY

www.madeeasy.in



10 | Electrical Engineering

India's Best Institute for [ES, GATE & PSUs

8. (a)

0.01 V,,=0.01

0.01 =

0.01

9.  (d)

10.  (¢)

Vi V1-1+402

200 50

1LY 0016

200 50

0.026 x 40 =1.04 V
1-02-1.04
—gg =-00048A
v o1

T= Too0s = 20833 €

1||4—é—08 F
_5_‘M

do d 80t -6
— = 0.8—(100 x 10
1 dt dt( e)

0.8 x 100 x (~80)e80" x 10-6
6.4 8% mA

C

t
1
—[idt+Vv,(0)
c1£ 1

1

t
NETE: [-6.4¢78%atx 107 + 20
X

0

64 o0 £

—F X

_3 _
10 80 |,
80(e8% - 1) + 20

+20

= (80e~8t - 60) V

2 A(D

10Q
AAAA
vy
BV
Vil Q V,
N 4
< It L
203 =40 G 7A
-

www.madeeasy.in
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Using supernode method,

=
:: 10Q

—_
“ o

—
=)
=

—2+£+ﬁ+7 =0
2 4
2V, +V, = =20
V-V, =-2
V, =-733V
vV, = -533V
11.  (a)
. 1. 2 1 2
Energy stored maximum = ELeql = Ex9x2 =18]
12. (a)
4Q
60490°V<i>
Apply KVL,
(10 + /3), - jI, = 0
10+ j5 ,
I, = Mfz =(5-10/)L,
~60j + (4 + 8)I, - jI, = 0
(4+8) (5 - 10)L, - I, = 60j
I, = 0.6£90°
Vy = -10x I,
= -10 x 0.6j = -6j
13. (d)
i(0) = -1A
V(@) =5V
Apply node analysis
10/3 vy,
‘V"‘V‘V
10 i©
S Ci) 55% .
10 5
v- s)+ﬁ_1 v-7)
10 5s s 10 =0
3 5
[3 1 s)10x315s
=t =t |- — =0
10 5s 10) sx10 s s 10

© Copyright: MADE ERASY
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v [3sr2es’) (§+1+%)
! 10s s s s
10s (0.5s + 4)
V., = -5 X
b (s*+35+2) s
5s + 40 5(s+8
L (5s+40) | 5(s+8)

17 243542 (s+1)(s+2)

R EARELE
s+1 s+2

<
Il

o (t) = (35¢7" =307 Ju()
14. (a)
X, = joL=j4x5=j20Q
X,, = joL,=j4x4=716 Q
1 16 .
= —= =-j4Q
Xe = JoC " jax1 !
X, = joM=jx4x25=j10Q
-60£30° + (10 + 205)I, +j10I, = 0 -.(i)
(j16 - j4)I, + j10I; = 0
I = -121, ...(i)
-(10 +j20) x 1.2I, +j10I, = 60£30°
I, = 3.252160.6 A
I, = 3.25 cos (4t + 160.6°)
I, = 3.9 cos (4t - 19.4°)
At t=1 sec, 4t = 4 rad = 229.18°
I, = 282 A
I, = -338 A
Total energy stored in the coupled inductor is
1 1

E = ELZ-I,-Z + ELzlg + MLy,

™
Il

%x 5x(-3.38)% + % X 4% (2.82)* -25%x3.38%x2.82 =20.5]

www.madeeasy.in © Copyright: MADE ERSY
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15.  (b)
5 5
T.F = 2 2 =
(s+50)" +(1000)" s +100s +100.25x 10*
» 1 1
S+ ——=s+— =0
RC’LC
RC
L0025 %10t ————
Lc ~ Lx1x107°
L = 09975 H
16. (a)
-5 12 7
VS(S) = ?+?+3 = (E+3)
200 v,
AVAVAVAV
8H
VC:) il 2300
4Q
-V, Y W _ 0
20  8s+4 30
(1 1 1) 1(7+35)
Vil =+ +—| = —
20 8s+4 30 200 s
245+12+60+16s+8 1 743
! 60(8s + 4) = 2057 +3)
7+3s 60(8s+4)
Vi = T20s ~ (40s +80)
3 (7+35)(8s+4)
T s (40s+80)
3 (7+3s)8s5+4) _3  (7+39)
Il = 5405 +80)(8s+4) s  40(s+2)
3|7, 1
L= 40|25 25+ 2)

-
|

3(7 1e7%
4_0(5_ 2 ]”(t)

= (2 - ie_Zt) u(t)
80 80

© Copyright: MADE ERASY
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17.  (¢)
X, = oL=2
1
j2 I L
0 :
VL
140°V<§> 05V, = _j1
[ =05V, +]
= -05x (I +1,
[ =-I+1
o (=520
I1+)) = _—]1
I(-j+1) = (1-j2I)
I1+j) =1
1
= (2 2)
R=2L=2
18. (a)
At t <0,
2 kQ 1kQ
WW MW 0 +
3V—T E§6kg V.
o -
V(0) = 3x 6 1B _,v
(6+3) 9
Att>0,
1kQ
AvAvAvAv A'A'A'A' o+
3Ve 6 mA Eé 6kQ V.
O -
3 kQ
AvAvAvA' o+
9V<D E§6kQ V.

www.madeeasy.in
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6
Uc(oo) = 6 X (—9) =6V
v(t) = -6+(2+ 6)e /"
18
T = ?X1 =2us
_t
V() = —6+8e 2
V(2us) = -6+8e1=-3.06V
19. (a)
The equivalent resistance across x-y is
g =M. r_ m2r+2r
i 2 m 2m
It may be noted that I will be maximum when R, will be minimum,
OR,._
Xy _ O
dm
ie., 2m (2mr) - 2(m?r +2r) = 0
ie., m = 2
20. ()
1 1 T
(Vod* = = J.vzdt + J.vzdt
T
0 1
1 1 2
=3 [104(1-2¢71% + ™) dt + [10* e at
0 1
10t Sont (1) 20l
= (5000)|[(t+0.2¢71% —0.05¢ )\ = e
0 {20 1
= (5000) [1 + 0.2¢710 - 0.2 + 0.05 - 0.05 ¢]
V.o = 6625V
21. (b)

L

05A D

o (§)osa [

| S|

|||||—

Voltage across 0.5 A current source is

© Copyright: MADE ERASY
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Applying nodal analysis at nod

0.5

0.5
I

e

Power 1W _

= =2V
Current 05A

L +0.25+1
100

i +0.25+1
100

023 A

Power absorbed by unknown element = 0.23 x 2 = 0.46 W

22, (¢)

Step-I: When the 50£0° V source is acting alone.

= _2Q
500J0° V
Vigp = 50£0°+0V =>50£0°V
Step-II: When the 420° A source is acting alone.
BQS
—=-2Q D 4000° A
5Q
VIZB =0V
By superposition theorem, V,, = Vjp+Vap
= 50£0° =50£0°V
23. (b)
X,; = 2nx50x0.01=314Q
X, = 2n x50 x0.02=6.28 Q
X L 15.92 Q
€ 2mx50%x200x107°
Z, = 6+j314Q
Z, = 4+j628Q
Zy = 2-j1592Q

www.madeeasy.in
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Power factor

Il

N
=

+

|

|

(4+76.28) (2-715.92)
(4+76.28)+(2-715.92)
= cos( = cos(30.75°) = 0.86 (lagging)

(6+j3.14)+

=17.27.30.75° Q

24. (a)
RMS value of the rectangular wave =1
RMS value of sinusoidal current wave = —=
V2
Heating effect due to rectangular current wave = I%RT
I 2
Heating effect due to sinusoidal current wave = | =& | RT
V2
Ly ¥ o 12
Relative heating effects = | =% | RT :[;, RT =1:2
gofecs = (2 71}
25. (b)
6Q
AVAVAVAV
v, 5Q V. v 2Q
MW Z 2 Z\> : MWW 'V,
5i,
> < < +
6ACD Sw0o 2003 1503V, 40V
Nodes 2 and 3 form a super node:
V, =50 +V,
= 5[(‘/2 L4t ﬂwz =2V, -V,
Applying KCL at node 1,
e -V -V _
10 5 6
6+ ﬁ + ﬁ — ﬁ + L4O =0
10 5 5 6
7 1 2
—Vi-=V, = — ..(3
517572 7 3 ®)
Applying KCL for the super node:
-1 o V3 Vz-Vy 0o

5 20 15 2

© Copyright: MADE ERASY
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V-V Vo (2Vp-1) (2V,-11)-40 _
5 20 15 2
23 83
——V,+—V ..(4
20 1702 " 4)
Solving equation (3) and (4),
vV, =10V
V, =20V
V, =2V,-V,
=40-10=30V
26. (b)
Let us apply a voltage source V,, at the input terminals such that the current in the loops be
I, and I,.
Obviously, V, = R/I,=5I,
The dependent voltage source is 3V, = 151,
Again applying KVL in loop-1,
V, = 3L, +15I, - 2I,
= 3I, +13I, (1)
In loop-2,
0=-2[,+2+9+5)1,-3V,
0 = -2I, +16l, - 15I,
I, = 2I, (2
V, = 3 +13 x 2I,
V, = 29I,
Vo _
E - Rinput =29Q
27.  (b)
V
Z , (Phase impedance) = Jph_ 400 _ 3Q
7 Ly 753
{In star connection Iy, = Ijjne, V, - }
lines Vph = \/5
Power 2R
Phase  PhoPh
10x10°
—5— = PR,

www.madeeasy.in
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10x 1000
R, = —— =
p 3x75%75

X,y = Zon—Ron = 32 -(0.6)2 =2.940

As the current is leading, X, must be capacitive.

0.6 Q

X, =294 Q
. 294 Q
or, oC 2
1 B 1
C = 294x2nf 294x2xmx50 1O HE
28. (b)
For a series RLC circuit operating at resonance,
Ve = V=200V
- ¥
R
2
R
R 200X200=2.61k9
15.3
0 fo = 10 =10
Af 1
N Q (DoL
ow, R
2n(10%) (L)
10=——""3
2.61x10
L = 416 mH
f=—1
°  2mlLC
1
10*
2m416x107°C
C = 610 pF
29.  (c)
V, = 5[ +2I, ..(1)
vV, = 2I +1, (2
and V, = -L,R, = -3I, ..(3)
From equation (2) and (3),
=31, = 21, + 1,
or, -41, 2L
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I
I, = —?1 put this value in equation (1)
L
V1 = 511 +2 —? =411
Vi
Zin = - =40Q
L
30. (b)
At t = 07, the network attains steady state condition. Hence, the capacitor acts as an open-circuit.
10Q
AVAVAVAV
100 200 )
— W ———W—V,(0)
Vi(0)
(]
5V—
o
V,(07) =5V
At t = 07, the capacitor acts as a voltage source of 5V,
V,(0") =5V
10Q
AVvaAV
10Q  v,0) 20Q .
» Vi(0)

5V— 100

- 5V

Writing KCL equation at t = 0*
Vu(0+) -5 + Vu(0+) + Vu(0+) -5

0
10 10 20

0.25 V (0%) = 0.75

V(0 =3V
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