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Preface

Over the period of time the GATE examination has become
more challenging due to increasing number of candidates.
Though every candidate has ability to succeed but competitive

environment, in-depth knowledge, quality guidance and good

source of study is required to achieve high level goals.

B. Singh (Ex. IES)

The new edition of GATE 2021 Solved Papers : Electrical Engineering has been fully revised, updated

and edited. The whole book has been divided into topicwise sections.

At the beginning of each subject, analysis of previous papers are given to improve the

understanding of subject.

| have true desire to serve student community by way of providing good source of study and
quality guidance. | hope this book will be proved an important tool to succeed in GATE examination.

Any suggestions from the readers for the improvement of this book are most welcome.

B. Singh (Ex. IES)
Chairman and Managing Director
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Basics

1.1 Allresistances in figure are 1 Q each. The value
of current ‘I’ is

1V+'-' MWW
1 2
LA A
@ 15 ©) 15
4 8
A S A
© 15 A 15

[1992 : 1 Mark]

1.2 Allresistances in the circuitin figure are of Rohms
each. The switch is initially open. What happens
to the lamp’s intensity when the switch is closed?

200V

Lamp

AAAA
VVVY

(a) Increases
(b) Decreases
(c) Remains same
(d) Answer depends on the value of R

[1992 : 1 Mark]

1.3 Inthe circuit shown in figure, Xis an element which
always absorbs power. During a particular
operation, it sets up a current of 1 amp in the
direction shown and absorbs a power P_. It is
possible that X can absorb the same power P _for
another current i. Then the value of this current is

X
L@
_é,,—wg—

(@ (3-+14)amps (b) (3++/14)amps
(c) 5amps (d) None of these
[1996 : 1 Mark]

1.4 Apractical current source is usually represented
by
(a) a resistance in series with an ideal current
source.
(b) aresistance in parallel with an ideal current
source.
(c) aresistance in parallel with an ideal voltage
source.
(d) none of these
[1997 : 1 Mark]

1.5 A 10V battery with an internal resistance of 1 Qs
connected across a non-linear load whose V-7
characteristic is given by 7/ = V2 + 2 V. The
current delivered by the battery is ............. A.

[1997 : 2 Marks]

1.6 The value of Eand I for the circuit shown in figure,

are ......... Vand .......... A.
; 1Q 10
AAAA AAAA
vyvy vvvy
2A
m < < <
4O Zoa 340 Zia

[1997 : 2 Marks]

1.7 The voltage and current waveforms for an element
are shown in figure. The circuit element is
and its value is

i(t)

2AF------

0 2s Time
v(t)

2V

0 2s Time
[1997 : 2 Marks]
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1.8 For the circuit shown in figure, the capacitance 1.12 Two incandescent light bulbs of 40 W and 60 W
measured between terminals Band Y will be ratings are connected in series across the mains.
R Then
c, \/\, c, (a) the bulbs together consume 100 W.
/‘ ’\ (b) the bulbs together consume 50 W.
B J_ il J_ Y (c) the 60 W bulb glows brighter.
c Ce c (d) the 40 W bulb glows brighter.
T JI [2001 : 1 Mark]
=
) 1.13 Consider the star network shown in figure. The
(@ C,+ (%) (b) C,+ (%) resistance between terminals Aand Bwith terminal
C open is 6 Q, between terminals B and C with
(Cs +3C,) terminal Aopenis 11 Q, and between terminals C
© 2 (d) 3C;+2C; and A with terminal B open is 9 Q. Then
[1999 : 1 Mark] A
1.9 When aresistor Ris connected to a current source, R,
it consumes a power of 18 W. When the same R
is connected to a voltage source having the same R, "
magnitude as the current source, the power ¢
absorbed by Ris 4.5 W. The magnitude of the B
current source and the value of Rare Co

(@) V18AandiQ
(c) 1TAand 18 Q

(b) 3Aand 2 Q

(d 6Aand 0.5Q
[1999 : 2 Marks]

1.10 When a periodic triangular voltage of peak

amplitude 1V and frequency 0.5 Hz is applied to
a parallel combination of 1 Q resistance and 1 F
capacitance, the current through the voltage
source has waveform.

@ _[1LI'L o AW

[1999 : 2 Marks]

1.11 The circuit shown in the figure is equivalent to a

load of
20
o 4 MWW
495% <t>21
O
4 8
—ohms — ohms
@ 3 (0) -
(c) 4ohms (d) 2ohms

[2000 : 2 Marks]

a) R,=4Q, Ry=2Q,R,=5Q
b) R,=2Q,R;=4Q,R,=7Q
c) R,=3Q,R,=3Q, R =40
d) R,=5Q,Rs=1Q,R,=10Q
[2001 : 2 Marks]

(
(
(
(

A segment of a circuit is shown in figure V=5V,
Vi, = 4 sin2t. The voltage V/ is given by

Q

S
(@) 3—-8cos2t (b) 32sin2t
(c) 16sin2t (d) 16 cos 2t

[2003 : 1 Mark]
Figure shows the waveform of the current passing

through aninductor of resistance 1 Q and inductance
2 H. The energy absorbed by the inductor in the first
four seconds is
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0 t f t
2s 4s
(@) 144J (b) 98J
(c) 132J (d) 168J

[2003 : 1 Mark]

1.16 Infigure, the potential difference between points
Pand Qis

[2003 : 2 Marks]

1.17 Infigure, the value of Ris

RQ
AAAA
Yvvy
140 10
AAAA AAAA
\AAA vvvy
10A i 5A
%E 20
1oov@ CP 40V
(@) 10Q (b) 18Q
©) 24Q @ 12Q

[2003 : 2 Marks]

1.18 Infigure, the value of the source voltage is
10 Q \/l3 6Q P 2A

A'AvAvAv AvAvAvAvgc
w®  Zea Oc
Q
(@ 12V (b) 24V
(c) 30V (d) 44V

[2004 : 2 Marks]

1.19 In figure, the value of resistance Rin Q is

1:‘1‘?' 2A
1oov<j> 100 E§ E% R
(@ 10 (b)y 20
© 30 (d) 40

[2004 : 2 Marks]

1.20 Infigure, R, R, and R, are 20 Q, 10 Q and 10 Q
respectively. The resistances R,, A, and R, in Q of
an equivalent star-connection are

(@) 25,55 (b) 5,255
() 5,5,25 d) 25,525
[2004 : 2 Marks]

1.21 The rms value of the current in a wire which carries
ad.c. current of 10 A and a sinusoidal alternating
current of peak value 20 A is
(@ 10A (b) 14.14A
() 15A (dy 17.32A

[2004 : 2 Marks]

1.22 In the figure given below the value of Ris

84 A"’;"V
100V = 1og§§ E§1og
(@ 25Q (b) 50Q
©) 750 d) 1009

[2005 : 1 Mark]

1.23 A3V dc supply with an internal resistance of 2 Q
supplies a passive non-linear resistance

characterized by the relation Vi, = 17, . The power
dissipated in the non linear resistance is
(@ 1.o0w (b) 1.5W
() 25W (d) 3.0W
[2007 : 2 Marks]
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El © = )
Given circuit can be redrawn as:
Bo 1 oY AAVAR t
Ce oA o
. Coodt | n o
s =c, c, =+ =cC, o= =
THE
R b
= i=inrih LoL b
C,+C C,+3C 24 A
Coy = 52 C+Cc——s2 . (1)" (] r ¢
4N NN
1o I8
When resistor Ris connected to a current source, m (b)
> 4 ]2 AfAviszV
10) SR P=PR=18W +T I
v & 521
sS40 <‘>
When resistor Ris connected to a voltage source, —l
Current through 4 Q resistor,
< vV
O =R h=7
Current through 2 Q resistor,
¥ L - V-21
p=-—==45W 2
R Total current,
Given, V = I (inmagnitude) I+l V-21I
= PR = 18 () L= htl=+—
2
I© _ 45 (i) = 1= %+%—1
R
On solving these two equations, we get, - o = §V
I =3A 4
=20 Load = %:%Q
.10 [0
4 1.12 [T
1
iR g P l
+ CcC—= R
vl (—) R T1F Therefore resistance of 40 W bulb > resistance

AAAA
VVVy
N
e

1 at

of 60 W bulb.

For series connection, current through both the
bulbs will be same P = I?R (for series connection).
Power consumed by 40 W bulb > power
consumed by 60 W bulb.

Hence, the 40 W bulb glows brighter.
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1.17 JC) 119 {0
By KCL, 10Q P 2A
Vo —40 Vp-100 V, W
P + 2P +-F2 =0 L L
1 14 2 1oov<i) S0 2R
22V, = 660 ) )
Q
MWW VP—1OO+V_P+2 _0
140 p 1Q 10 10
W Wh—ty 2V,-100+20 = 0
10A 5A
< j— 80 p—
+ 20 EE + Ve = - = 40V
100 v{V 40V
9 - e 20_5q
2
. V. = 30V
Potential diffence between node x and y = 60 V
By taking KCL at node y
—I—5+4O_30 =0 A=Y
Transformation
[ —
I = € _ 12Q
5
118 O
2 — MW —e———
5569 +
1A 9 C‘) E Given: R,=20Q
! R =10Q and R,=10Q
a R _ RDRC
Method-1: ' R,+R,+R,
Using KCL,
ey _ _1ox10  _ 50
aE Ya_ -0 20+10+10
6 6 g o _
= 2V,-E=6 (1) 27 R,+R,+R,
Where, E-Ve =2 = _10x20 =
6 20+10+10
= . E— V.a =12 ) (i) - R.R,
Solving equation (i) and (ii), we get 3T R +R—b R
V,=18Vand E=30V ‘ ¢
Method-2: - _20x10 _
I=2+1=3A 20+10+10

Apply KVL in second loop,
E=2x6+3x6=30V

Remember: If all the branches of A-connection
has same impedance Z, then impedance of branch
of Y-connection be Z/3.
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1.21 {C)

R.M.S value of d.c current = 10 A =1,

R.M.S value of sinusoidal current = (%)A =1,
R.M.S value of resultant,
IH = \/[czz’c +I§c
2
_ 102+(£) —17.32A
J2

1.22 @)

The Resultant (R) when viewed from voltage source

= 100 =125
8
R+ 10l[10 = 125Q
R = 12.5-101110
= 125-5=75Q
123 JO
1NL
+
DC i R s V. Non-linear
supply ! 3 N resistor
i { E |
Vi = TR (1)
Vi =E-I,R
where, E=3V
and R=2Q

2
Vi =3-21y = Iy

I/%/L+21NL_3 =0

Iy, =-3Aor1A
-3 Ais rejected, because the non-linear resistor
is passive and the only active element in the circuit
is 3V DC supply. Which is supplying the power
to the resistor.
So, Iy = 1A
Power dissipated in the non-linear resistor

2
= VNL[NL: INCIN
_ 73 3
= INL:1 :1W

1.24 [0

i=1A
Applying KVL,
V,-2i+5 =0
V= -5+2i
= -b+2x1
= -3V

Note: KVL is based on the conservation of energy.

1.25 {0

5V<+) ; 10 S0 (o O
= 1y = Iy — ab

By KVL in Loop-1,
5—i,—i =

Ly

I
NNl ©
1
N
o
>

V, =

By KVL in Loop-2,
4v,, = 3i, + i,

] 4V,
I, = 4ab=vab
Vp = 1xi,=V,,
Vb = Va_vb
Vv 25

Vo= la - 22
b—p 2

= 125V
iy = Vo=V,
i, = 1.25A

1.26 0]

Bridge is balanced i.e. node Cand node Dare at
same potential. Therefore, no current flows through
2 kQ resistor.

1.27 §C)

Let resistance of a single incandescent lamp = R.
Power consumed by a single lamp, P =200 W.
When connected across voltage, V=220 V.

2 2
So, P = V— = 200 = 220
R
= R = 242Q
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m Sol.

Consider the following circuit diagram,

1Q 2Q
Ao—AMWY MW
< < < < <
5;39 E:GQ E>3Q E:GQ E;ZQ
Bo—MW
0.8Q
After rearrangement we get,
1Q
Ao MWW
< <
=20 =30Q
< -<
Bo MWW
0.8Q
6
Now, R\ = 1+§+O'8:39

Using KCL at node, we get
I1+04I = 14
or I =10A
Now, power supplied,
P =25x10=250W

@
Z
ae—{T]

Bo ’_;

Zy, Zy,
Z1
AO C
= [=
Bo D

eq

Z, =9
Z, = j5-/1=j4
Z,Z
Z, = Z1+ﬂ
a Zy+ Zoq
By solving above equation,
Zyy = 112

m Sol.

20V—

O 51

Applying nodal at node x,

—I—2+—V"_51 =0
-3/-6+V -51=0
= 8/=V -6 (i)
As, = M
2
= V. =20-21 ()
Substituting (ii) in (i),
8 = 20-21-6
= 107 = 14
I =14A

m Sol.

I = 1£10°+1£70°
[ = 1.732£40°
The ready of ammeter is 1.732 A.
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