RRB-JE (CBT-2) 2024

Railway Recruitment Board

Junior Engineer Examination

2900 MCQs

Fully solved multiple choice questions
with detailed explanations

Practice Book
Electrical Engineering

=

PUBLICATIONS




NS

PUBLICATIONS

MADE EASY Publications Pvt. Ltd.

Corporate Office: 44-A/4, Kalu Sarai (Near Hauz Khas Metro Station), New Delhi-110016
E-mail: infomep@madeeasy.in
Contact: 9021300500

Visit us at: www.madeeasypublications.org

2900 MCQs for Railway Recruitment Board (Junior Engineer) : Electrical Engineering

© Copyright, by MADE EASY Publications.

All rights are reserved. No part of this publication may be reproduced, stored in or introduced into a
retrieval system, or transmitted in any form or by any means (electronic, mechanical, photo-copying,
recording or otherwise), without the prior written permission of the above mentioned publisher of
this book.

First Edition: 2019
Reprint: 2023

Second Edition : 2024

Published by: MADE EASY Publications Pvt. Ltd., New Delhi-110016




PREFACE

With the announcement of vacancies by Railway Recruitment
Board (RRB) for the post of Junior Engineer, it has given hope for
many engineers between jobs. MADE EASY has always been a
success partner for engineers right from the onset of engineering
education up to they get a formal tag of engineer.

4

B. Singh (Ex.IES) Owing to needs of students to utilise this opportunity in a fruitful

way, it gives me great happiness to introduce the first edition of
the Electrical Engineering Practice book for RRB-JE Examination. While preparing this book
utmost care has been taken to cover all the chapters and variety of concepts which may be
asked in the exam. It contains more than 2900 multiple choice questions with answer key and
detailed explanations, segregated in subject wise manner to disseminate all kind of exposure
to students in terms of quick learning. Attempt has been made to bring out all kind of probable
competitive questions for the aspirants preparing for RRB-JE. This book also help every student
to perform in an extraordinary way.

Full efforts have been made by MADE EASY team to provide error free solutions and explanations.
The book not only covers the syllabus of RRB-JE but also useful for other examinations conducted
by various Public Service Commissions.

Our team has made their best efforts to make the book error-free. Nonetheless, we would highly
appreciate and acknowledge if you find and share any printing/conceptual error. Itis impossible
to thank all individuals who helped us, but | would like to sincerely acknowledge all the authors,
editors and reviewers for putting in their efforts to publish this book.

B. Singh (Ex. IES)
Chairman and Managing Director
MADE EASY Group
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Subject
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11.

Basic concepts: Concepts of resistance, inductance, capacitance, and various factors affecting them.
Concepts of current, voltage, power, energy and their units.

Circuit law: Kirchhoff's law, Simple Circuit solution using network theorems.

Magnetic Circuit: Concepts of flux, mmf, reluctance, Different kinds of magnetic materials, Magnetic
calculations for conductors of different configuration e.g. straight, circular, solenoidal, etc. Electromagnetic
induction, self and mutual induction.

AC Fundamentals: Instantaneous, peak, R.M.S. and average values of alternating waves, Representation
of sinusoidal wave form, simple series and parallel AC Circuits consisting of R.L. and C, Resonance, Tank
Circuit. Poly Phase system — star and delta connection, 3 phase power, DC and sinusoidal response of
R-Land R-C circuit.

Measurement and measuring instruments: Measurement of power (1 phase and 3 phase, both active and
re-active) and energy, 2 wattmeter method of 3 phase power measurement. Measurement of frequency and
phase angle. Ammeter and voltmeter (both moving oil and moving iron type), extension of range wattmeter,
Multimeters, Megger, Energy meter AC Bridges. Use of CRO, Signal Generator, CT, PT and their uses. Earth
Fault detection.

Electrical Machines: (a) D.C. Machine — Construction, Basic Principles of D.C. motors and generators, their
characteristics, speed control and starting of D.C. Motors. Method of braking motor, Losses and efficiency
of D.C. Machines. (b) 1 phase and 3 phase transformers — Construction, Principles of operation, equivalent
circuit, voltage regulation, O.C. and S.C. Tests, Losses and efficiency. Effect of voltage, frequency and wave
form on losses. Parallel operation of 1 phase /3 phase transformers. Auto transformers. (c) 3 phase induction
motors, rotating magnetic field, principle of operation, equivalent circuit, torque-speed characteristics,
starting and speed control of 3 phase induction motors. Methods of braking, effect of voltage and frequency
variation on torque speed characteristics, Fractional Kilowatt Motors and Single Phase Induction Motors:
Characteristics and applications.

Synchronous Machines: Generation of 3-phase e.m.f. armature reaction, voltage regulation, parallel
operation of two alternators, synchronizing, control of active and reactive power. Starting and applications
of synchronous motors.

Generation, Transmission and Distribution: Different types of power stations, Load factor, diversity factor,
demand factor, cost of generation, inter-connection of power stations. Power factor improvement, various
types of tariffs, types of faults, short circuit current for symmetrical faults. Switchgears and Protection: Rating
of circuit breakers, Principles of arc extinction by oil and air, H.R.C. Fuses, Protection against earth leakage
/ over current, etc. Buchholz relay, Merz-Price system of protection of generators & transformers, protection
of feeders and bus bars. Lightning arresters, various transmission and distribution system, comparison of
conductor materials, efficiency of different system. Cable — Different type of cables, cable rating and derating
factor.

Estimation and costing: Estimation of lighting scheme, electric installation of machines and relevant IE
rules. Earthing practices and IE Rules.

Utilization of Electrical Energy: Illumination, Electric heating, Electric welding, Electroplating, Electric
drives and motors

Basic Electronics: Working of various electronic devices e.g. P N Junction diodes, Transistors (NPN and
PNP type), BJT and JFET. Simple circuits using these devices.
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Q.1

Q.2

Q.3

The current in the given circuit with a dependent
voltage source is

_JN%V_@_

2V,
+>
2av L V"I §E3Q
ﬁAAh
40
(@) 10A (b) 12 A
) 14 A (d) 16 A

The value of resistance ‘R shown in the given
figure is

>
>
>
>

\AAAJ
60 4n
+ > >
50V T 270 =R
- < <

(@) 3.5Q
(c) 1Q

(b) 2.5 Q
(d) 45 Q

The figure shows a network in which the diode is
anideal one.
20 5V

o——MM—DH—+—

[}
the terminal v-i characteristics of the network is
given by

v
/ 5
5+ Slope=1/2 Slope = 2
(a) . (b) i
S
Y

<

Circuit Theory

Q.4

Q.5

Q.6

Q.7

The v-i characteristic of an element is shown in
the figure given below. The element is

\

E "
non-linear, active, non-bilateral
linear, active, non-bilateral
non-linear, passive, non-bilateral
non-linear, active, bilateral

a
b
c

(
(
(
(d

= = =

The current through 120 ohm resistor in the circuit
shown in the figure below is

5V
It
L

2517 A CD 47 A CD [] 120 Q

@ 1A
() 3A

(b) 2 A
(d) 4 A

For the circuit given in figure below the power
delivered by the 2 volt source is given by

AAAA

!;g;

2v() 1QE§ Q 1A
(@) 4 W (b) 2w
©) 2 W (d) -4 W

The incandescent bulbs rated respectively as P,
and P, for operation at a specified mains voltage
are connected in series across the mains as shown
in the above figure. Then the total power supplied
by the mains to the two bulbs are
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PP
(a) ﬁ (o) \JP? +FP2
© (P, + Py (d) VA %P

Q.8 A certain network consists of a large number of
ideal linear resistances, one of which is
designated as R and two constant ideal sources.
The power consumed by Ris P, when only the
first source is active, and P, when only the second
source is active. If both sources are active
simultaneously, then the power consumed by R
is
(@ P, =P,

(©) (P t\R)?

Q.9 For the circuit shown below, the value of
V,is O when I = 4 A. The value of I when

QINCENG

(d) (Py =P,

V, =16V, is
2Q 2Q
ﬁﬁﬁh ﬂﬁﬁh
L +
t(® 20 Qv
. _
(@) 6 A (b) 8 A
(c) 10A (d) 12A

Q.10 Consider the following circuit:

2Q 2Q
o 60
/Y
/- I
6V

What is the value of the current-1 in the above

circuit ?
(@ 1A (o) 2A
(c) 3A (d) 4 A

Q.11 Inanetwork made up of linear resistors and ideal
voltage sources, values of all resistors are
doubled. Then the voltage across each resistor

is
(a) Doubled
(b) Halved
(c) Decreases four times
(d) Notchanged
Q.12 Consider the following circuit:
! M)+
+ U/
i o
% 20 20
5V
- )
-+

Which one of the following statements is correct?
The circuit shown above is

(a) passive and linear

(b) active and linear

(c) passive and non-linear

(d) active and non-linear

Q.13 Three parallel resistive branches are connected
across a d. ¢ supply. What will be the ratio of
the branch currents 1, : I, : I, if the branch
resistances areintheratioR,: R,: R,::2:4:67

(@) 3:2:6 (b)2:4:6
(c)6:3:2 (d)6:2:4

Q.14 For the circuit shown below, what is the voltage
across the current source 1?7

AAAA

Yyvvy
10
L,=2A 3Q§§ %%69
@ 0 (b) 2V
© 3V (d) 6V

Q.15 Consider the circuit in the below figure. What is
the power delivered by the 24 V source?

=
>6Q 21

AAAA

24V<f>
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(a) 96 W
(c) 192W

(b) 144 W
(d) 288 W

Q.16 In the circuit shown below, what is the value of
the current-1 7

o
VVVy ,
2Q .
1 A‘<3:) . (::) 8V
2V -
@ 1A (b) 2 A
() 3A d) 4 A

Q.17 If the voltage V across 10 W resistance is 10V,
what is the voltage E of the voltage source in the
circuit shown below?

50
%AAA
i +
EC) v 100 G 5V
(8) =50V (b) 10V
(c) +10V (d) +50V

Q.18 What is the value of the current I in the circuit
shown below?

I
2Q 1Q
. ORI
140 V 70V
(@) 20A (b) 25 A
(c) 30A (d) 36 A

Q.19 For the network shown in the figure below,
what is the voltage across the current source?

AAAA
\AAAJ

R

vi-..- CD I

(@ V-RI
(c) Zero

(o) V+ RI
(d) RI-V

Q.20 What is the current through the 2 Q resistance
for the circuit as shown below?
+ V -

2Q

20v ()

AAAA

VVVy
&
e

sV

(@ 5A
(c) 3A

(b) 4 A
(d) 2 A

Q.21 What is the voltage across the current source for
the below shown circuit?

5Q
%%%%
+ <
10V T S50 Q 5A
(@ 5.0V (b) 7.5V
(c) 125V (d) 17.5V
Q.22 Whatis the value of /for the below shown circuit,
if V=2 volts?
R 1Q
VVV» MVV%
2A
> <D <b+
i D RE 102 203 v
(a) 2A (o) 4 A
(c) 6 A (d) 8 A

Q.28 Find the voltage of the node A with respectto ‘O’
for the circuit as shown in below.

20
ﬁﬁfVV
20A<D Eézg E§1Q D10A
o}
(a) 40V (o) 20V
(c) 50V (d) 60V
Q.24 For the circuit as shown below, what is the value
of I?
2 ;  4Q
AAAA AAAA
\AAA \AAA
+ < <
3VT =30 S1Q G 6A
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(@ 4 A
(c) 2A

(b) 3A
(d) 1A

Q.25 The current waveform as shown below, is applied
in a pure resistor of 10 Q. What is the power
dissipated in the resistor?

0| 3 6 t(sec)
(@) 270W (b) 135 W
(c) 52 W (d) 7W

Q.26 For the circuit shown in the figure below, the
voltage across the 1 ohm resistor is given by

3Q

AAAA
\AAAJ

+
av T 10

AAAA
\AAAJ

(1)1 A

(a) 7V/4
(c) 7V/3

(b) 5V/4
(d) 2V/3

Q.27 The currents I, and I, in the below circuit are
respectively

%fVV #VV»
40v<t> G) Q 4A /1-2)
ﬁh’% %VV»
3Q 4Q
(@) 4A;4A (b) 3A;5A
(c) 2A; 6 A (d) 6 A 2 A

Q.28 The currents 1, and I, in the below circuit are
respectively

50 5 300
AAAA AAAA
vvvy \AAAJ
= =
10A() 350 Sa (Hov

1.818 A;-0.4545 A
2.451A;-1.568 A
0.4545A;-1.818 A
1.56 A; -2.45A

a
b
@
d

-

(
(
(
(

=

Q.29 The currents 7_and V_in the below circuit are
respectively
10Q 20V I
AAAA

VWy L - 'T'
7ACD 5§5Q 395% 293§ v,
-y
20V
(@) 5A; 10V (o) 10A; 20V
(c) 6A; 12V (d) 4A;8V

Q.30 For the circuit shown in figure below, the value
of current, I is

20
4 VNJV
6ov<t> §§1Q E>1Q ()mv
A AA
\AAAJ
20
(@ 2A (b) 3
(c) 6A (d) 12A
Q.31 Inthe circuit shown, the current iis
250
AAAA
yyvvy
+ iq L
250v<> 2100 <¢ 5,
(a) 4 A (b) 2A
(c) 476 A (d) 20 A

Q.32 When KCL is applied at the super node in the
below circuit, the current equation in terms of node
voltages V, and V, is

200
vvv%
Ol e |®
U/
N 10V +|
4AQ v,220 v, 240 D10A
Ref
i Y% Vi-V, Yi-V,
6= g=0""
@) -6 2 4 (b) 2 20
vV, V.
(o)4_V1+V1 V2 d) 4="L+-2
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Q.33 The node voltage Vin the circuit is

10Q |, 20Q
AAAA o—AAAA

\AAAJ \AAAJ
+ +
30 v() 9A C) 36V
(@) 6V (b) 30V
(c) 36V (d) 92V
Q.34 The voltage V_across the 2 Qresistance in the
circuit is
3Q 50Q
+ AVAVA'A' ‘VAVAVAV
Il +
v, 220 10A C>4ov
(@) 16V (b) 6OV
(c) 18V (d) 10V

Q.35 Three parallel branches of resistors are
connected across a d.c. source as shown in the
figure. Whatis 7, : 1, : 1,7

I I I3
+ < < <
E—= S2R Z4R Z6R
(@ 3:2:6 (b)y2:4:6
(c)6:3:2 (d)6:2:4

Q.36 The number of independent KVL and KCL
equations for a network with n-nodes and /links
are respectively

(@) landn
() n—1and!

(b) fand n-1
(d) n-1and -1

Q.37 Atriangular pyramid, built up of six wires whose
resistances are shown in the figure, is fed from a
1V battery at the terminals A and B. The current
through the branch DBis

Q.38 The power dissipated in the controlled source of
the network shown below is

15Q :

+ 2VA <>+
36V T 7Q2v,
(a) 36 W (b) 15W
(c) 07 W (d) 14 W

Q.39 A conductor of diameter d, length / consumes a
power of W when a current I flows through it.
What will be the power consumed if dis doubled,
lis halved and current is tripled?
(@) 18W (b) 36 W
(c) 48 W (d) 9/8 W

Q.40 Consider the following two types of non-identical

sources:

1. Voltage source e,(f) and e,(1)

2. Current sources i, and i,(1)

Regarding the mode of their connection in a circuit.

(@) 1 cannot be connected in parallel, and 2
cannot be connected in series.

(b) 1 cannot be connected in series, and 2 cannot
be connected in parallel.

(c) Both 1 and 2 cannot be connected in parallel.

(d) Both 1 and 2 cannot be connected in parallel

Q.41 nresistors each of resistance Rwhen connected
in series offer an equivalent resistance of 50 Q
and when reconnected in parallel the effective
resistance is 2 Q. The value of Ris
(@) 25Q (b) 5Q
() 75Q (d)y 10Q

Q.42 Two bulbs of 100 W/250 V and 150 W/250 V are
connected in series across a supply of 250 V.
The power consumed by the circuit is
(@) 30 W (b) 60 W
(c) 100 W (d) 250 W

Q.43 The potential difference V5 in the circuit is
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AL
v Vg

=~
N
S
-
-3
>
>
-<

< s

Q
Q

IN
>0

<
p-
b
<

>
oW

>
>

AA
\AJ

(a) 0.8V
(c) 1.8V

T

8V
8V

—~
—

d)

Q.44 Three 30 Q resistors are connected in parallel
across an ideal 40 V source. What would be the
equivalent resistance seen by the load connected
across this circuit?
(@ 0Q
(c) 20 Q

(b) 10 Q@
(d) 30 Q

Q.45 Two networks are said to be dual when
(a) their node equations are the same
(b) the loop equations of one network are
analogous to the node equations of the other
(c) their loop equations are the same
(d) the voltage sources of one networks are the
current sources of the other

Q.46 The mesh-current method
1. works with both planar and non-planar
circuits.
2. uses Kirchhoffs voltage law.
Which of the above is/are correct?
(a) 1only (b) 2 only
(c) Both 1and 2 (d) Neither 1 nor?2

Q.47 The voltage and current waveforms for an element
are shown in the figure.

i(f) v(f)

2V

- t t
0 2s 0 2s

The circuit element and its value are
(a) Capacitor, 2 F (b) Inductor, 2 H
(c) Capacitor, 0.5F (d) Inductor, 0.5H

Q.48 What is the current through the 8 Q resistance
connected across terminals, M and N in the
circuit?

12 Q M 8 Q

N
0.34 A from Mto N
0.29 A from Mto N
0.29 A from Nto M
0.34 A from Nto M

a
b
c

(
(
(
(d

= = =

Q.49 What is the potential drop across the 80 Q resistor
in the figure?

Q 20Q
AAAA AAAA
vy vvvy

1

T

25V
(@) 20V (b) 15V

(c) 10V (d) 5V

Q.50 What is the current through the 5 Q resistance in
the circuit shown?

50
Av‘v‘v‘v
5A<D E§4Q GQEE G 10A
(@) 5.33A (b) 4.66 A
(c) 266 A (d) 1.33A

Q.51 The voltage and current characteristic of an
element is as shown in figure. The nature and
value of the element are

i(t)
VIt) PQ B—
20V i
2Af---- :
i1s 1 2s
ol t 0 t

a) Capacitor of 3.3 uF
b) Inductor of 2.5 H
c) Capacitor of 6.7 uF
d) Inductor of 5.0 H

o~ o~~~
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Explanations

(1. 0]

Applying KVL in the loop
24 -11+2V, -V, -4I=0
where, V=3I

= 24-51+V, =0
= 24 -5+ 3I=0
I=12A

BN @

6 Q
LYY
\AAA
(i—4) 4A
< <
50V = S7Q =R
< <

By applying KVL in 15t loop
50 = 6i + 7(i — 4)

= 13i =78
= i =6A
Now, by applying KVL in 2" |oop
7x2=4xR
R=35Q

EN ©

By applying KVL
The terminal v-i characteristicis v=2i + 5

Bl ©

5V a

25/7 A (D 4/7 A 120 Q

By applying KCL at node a

25 4
i= x4 =3A
7 7
Voltage source in series with constant current

source will behave like short circuit.

B »

~

AAAA

2\,6) §1Q G 1A

2
From figure, i = l =2Amp
By applying KCL at node a
I=i-1=2-1=1Amp
i.e. the current delivered by voltage source = 1

(a)

amp.
. power delivered by voltage source
=2x1=2W
2 2
R, = V— and R, = V—
P 2
Bulbs are connected in series
Req =R, +A,
Y- B Ry A+F
PP PP,
V: PP,
Total power = =
e = R TR +h,

EN ©

. & R
iy = Eaﬂdlg— r}

when both source are active

. [P [P
i=i, xi,= |14 |2
1= = 2

Total power = 2

R

2
2. B
Sy Us Ly
[V7+17)

- (R VR

When, Vi=10
2Q 2Q
AAAA AAAA
\AAAJ \AAAJ
* >
HONEE-T
B 1
=1L
2
= [.=2[=2x4=8A
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<
<
<
<
W)

@

AN
vV
N
)

L +
<>16V
>

When Vo=16V
Applying KCL node a,
—8+V1 v, -16 =0
2
Vi, =16V
1_£=E=8A
2 2

[ 10. &

Circuit is symmetrical, so voltage at nodes V/,,
Vgzand V. are equal and no current flows between
these nodes.

or
DCEB and DBEA are two balanced Wheatstone’s
bridges hence these will not be any current in
branch CBand BA.

c
20 20
A
[ 3 60
D ) E
N\ - I
6V
1= 6 + 6 + 6 =3A

2+2 343 6+6

BN @

Ideal voltage source keeps the terminal voltage
constant so accordingly current will change and
the voltage across each resistor is unchanged
following superposition principle.

EN @

In the given circuit there are only resistor/inductor
or capacitor and a voltage source, of
V=5-5=0V. As these are passive elements
and follow the superposition theorem. The circuit
is passive and linear.

EN ©

As all the resistive branches are in parallel.
.. voltage across each branch will be constant
and will be equal to the dc supply voltage
V = IR = constant
= 1 1
R
VRN
= R,A,: R,A,: R,A,
=24:12:8
=6:3:2

14, [T

1Q
o—MWW
< <
Req — :: 3Q :E 6 Q
- -
o

R,=1+(3]6)=
Voltage across current source
IR,,=2x3=6V

15. G

I= %—4A

Current delivered by the voltage source.
I=Io+21,=38lp=3x4=12A
Power delivered by the voltage source

=24 x 12=288W
1o [0

Applying KCL,

—1+8—22—1 0=>I1=2A

(b)

Appying KCL,
_5 lJrV—E:O
10 5
L, g, 10, 10-E_,
10 5
= E=-10V
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18, &

Assuming voltage of the node V
Applying KCL,
V-140
2
= V=120V

V-70

[ 19. (0]

Assuming voltage across current source is V,

Applying KVL,
V+IR-V, =0
= V,=V+IR

EN @

7O+Z+ =0
4 1

+ V -
AAAA
Yvyvy
20
6v<t> 20V 250
6V-V-20=0
V=4V
: vV 4
Current through 2 Q resistor = 23" 2A
El ©
5Q
AAAA v
\AAA
+ <
10V T Ss0 CT 5A

Applying Nodal Analysis

10-V 4

5 +5 = 5

~10-V+25 =V
V=175V

EN ©

AﬁA L3 I A1A£A!A
YVVYVY \AAAJ
2A I, 1,
> ‘D <>+
ICD RZ 103 203V
V=2V
I1 = K:1A
2
and L = 1 I
17 1+3)°8
y
I=—1
413
. I, = 4A
and I=4+2=6A
2 I8
Applying Nodal Analysis
0= Ya,VaVe
2 2
40 =2V,- Vg
Vi + Vg Vg
A2 _ 5410
and > 1
V,—Vg=2Vg+20
. V,-3Vg=20
Solving (i) and (ii),
V,=20V
2+ [0
2Q v 4Q
ﬁAAh NVV%
1
+ <> <>
vy 3e= 102 (1 6A

Applying Nodal Analysis,

v-3 VvV
2 1
12=V-3+2V
[:E=1A
2
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9-0
i, = xt =3t
avg (3_0)

135
o =§£(3t) x ot
3
1 [13]
= —X9x|—| =27
3 3 0

and P=i2sxR

=27x10=270W

EN @

<
S W
>
> O

4v<t) Q 1A

1. By O.C. the 1 A current source.

AAAA

VVVy
N
©

AAAA

yvyv
30
4v<1r> 10
4 x1
Vig = ———=1V
4Ty

2. By S.C. the voltage source.

AAAA
vvvy

3Q

AAAA
LA
BN
e
-
>

quz _ 3 x1 __Ei V

By superposition theorem,

V" = Via+Wa = 1+ 2= Ty

()

By open circuiting the 4 A current source.

2Q 1Q
AAAA AAAA
\AAAJ \AAAJ
—r —
40\/<:€)
AAAA AAAA
VVVV vvvy
3Q 4Q
[{ = [é ::4'/\

By short-circuiting 40 V voltage source.

2Q 1Q
AAAA AAA
VVVv Vv
= — 1
4 A
AAAA A
VW ¢ LAAAS
3Q 4Q

I = I=2A
By superposition theorem
I =1-I/=2A
L=1;-1} =6A

EN ©

50 30
AAAA AAAA
\AAAJ VVVV.
__q,H ———>[2
s s n
10A( 4 =30 =200 +)100v
b= b=

By applying source transformation

MRDE ERSY

50Q 3Q
AAAA AAAA
\AAA \AAA
5Q — i ! —
2002 Ci 100 V
50V T
By applying KCL
V-50 V V-100
+—+ =0
10 20 30
11
—V =
50 8.33
V=4545V
i = 50-4545 _ 4545 A
10
Z 45452100y gias
10
= [0
10Q 20V
MW+
X 20
7A<D 250 303
20V
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By applying source transformation

10Q 20V
|_
5Q
. <
ot
<
35V

35-20 = 18i, - 3i,

15 = 18i, - 3i,
20 = 5i, - 3i,
By equation (i) and (i),
i, = 1.66 A
i,=5A
S0, i.=5A
V. =10V
EN @
20

AAAA
\AAAJ

—]

> + +

_ <

60V +> 1060V 10212V (¥)12v
— :: <: —

AAAA
\AAAJ

2Q
60+ 2+ 12+ 2] =
48 = 47
I=12A
EN
Iy 2AA5ASA2 Va

250V CD

AAAA

>
=10 Q <>5i1
>

Applying KCL at node a.
—i, —5i; + ﬁ =0
10
= V, =601,
250-V,  250-60i
2.5 2.56

; 250
' 625
Hence, option (a) is correct.

= 4 A

EN @

= ref

Let current through 10V source is 1.
Applying KCL at node 1,

EVTINN Tl B
2 20
Applying KCL at node 2,
—1+ﬁ+u+1o =0
4 20

Adding equation (i) and (if) we get,
1 V2

6= —+—=
2 4

Hence, option (a) is correct.

EN o

Applying KCL,
V—30_9+V—36 _ 0
10 20
V=92V

Hence, option (d) is correct.

EN ©

< —
AAAA
vy
N
0
D
)
<
M)
U/
N
o
<

Applying KCL,
VY= 10 -0
5
V=45V
v 45

(= —x2 = 2x2=18V
5

5
Hence, option (c) is correct.
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MRDE ERSY

E E E
L= —:l=—: ] =—
" 2R'? 4R* 6R
E E E
[1.[2:13_ﬁﬁﬁ_6 3:2

Hence, option (c) is correct.

[ 36. (0]

In any linear, planer network number of
independent KVL equations are equal to number
of links and KCL equations are (n—1).

()

D
13_12
Il
2Q e
L/ 10 _—c~20 N9
I 10 I
A B
1
I+
|t
1V
1=20+1, (D)
2L+ I,—1,-1,=0 ...i)
2
= I, = —1I
3 3 2
From equation (i),
1=2x=-1,+1,

EN o

Let current flowing through the circuit = 7
So that, V,=T71
~. Using KVL,

36-16/-2V,-V,=0

36-15I-3x(7) =0 = I=1A
and V,=7V
-. Power dissipated in the controlled source

=2V, =14 W

EN o

P= PR=12xPL
A

Pa szi
d

n T
x P (312 (12/52
szé 8
) 912><;><4;12_§
k= oW

[ 40. I8

Voltage sources of different values cannot be
connected in parallel, because voltage across a
parallel paths will be equal.

The current sources of different values cannot
be connected in series, because current through
a series circuit path is same.

EN @

Rs=nR
R
Ry = o
= n-R=50
R
2= —
n
50
= — (1)
n
= R=2n ..(2)
Multiplying equation (1) and (2),
R? = @x2n =100
= R= 4100 = 10 Q
2 B
100W/250 V. 150W/250 V

[
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V2
R = - - 250 x 250 _ 6950
= 100
2
oV
R
_ 250 x 250 11667 O
150
F?eq =R, + A, = 104167 Q
2
P % =25OX250260W
Ry,  1041.66
s B
1A
(D)
N
1Q Ve=5V 3Q
VA'W'VB
{ 5V
4Q = 3Q
Ve-0=56=V,=5V
At node A:
‘]+M+V_A :O
1 4
16
5V,=16 = VA=€V
At node B:
Vo =5 V,
-1+ —+L -0=2V,=8
3 3
Vg=4V
Vig= V= Vg = %‘4
=-08V
s B
0
4ovC 309§§ 3OQ§§ 3OQ§§

.

Req

Replacing voltage source by a short circuit
0

.

Req=0Q

AAAA
\AAAJ

AAAA
VVVY

AAAA
VVVY

45. [0

Duality means mathematical representation of
both the networks should be identical (KVL and

KCL).

.. Loop equations of one network are analogous

to the node euqations of the other.

[ 46. 03]

Mesh analysis is valid only for planar networks

and for its application we apply KVL.

(b)

From the given waveforms,

di 2
slope = — == =1A/sec
P at 2 /

=N

Applying KCL at M,
V.+8 V., V.+2
+ =+

=0
12 8
2V + 16 + 3V + 3V +6=0
8V =-22
= V:—QV
x 8
o_[_22
0-V 8 22
[ = X = :—A
8 8 64

=0.343 A from Nto M

25 25
= X 80 = —X 80
80Q ™ 80+ 20 100

= l><80=20V
4
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