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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 Electronics 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 3000 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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For the circuit shown below, voltage V, will be

20
AVAVAVAV

10A D 195§v1 E§4Q 5A E§4Q

(a) 2.64V (b) 3.64V

(c) 6OV (d) 91V

A circuit component that opposes the change in
circuit voltage is
(a) resistance
(c) inductance

(b) capacitance
(d) allthe above

The value of Vin the circuit shown in the given
figure is

3V
O
N\ -r
3A<D 210 1Q§§ v
(@ 1V (b) 2V
() 3V (d) 4V

Two coupled coils with L, = L, = 0.6 H have a
coupling coefficient of K= 0.8. The turn ratio N,/N,
is

The efficiency for maximum power transfer to the
load is

(a) 25%
(c) 75%

(b) 50%
(d) 100%

The value of current | flowing in the 1 Q resistor in
the circuit shown in the figure below will be

5V D Q 5A 10

(b) 6A
(d) zero

7.

10.

11.

12.

Basic Electrical
Engineering

In the figure shown below, if we connect a source
of 2V, with internal resistance of 1 Q at AA” with
positive terminal at A, then current through Ris

A'A'A'A' oA
1Q
1Q(E) 5519 E§R=29
0 A
(@ 2 A (b) 1.66A
) 1A (d) 0.625A

The curve representing Ohm'’s law is
(a) Linear (b) Hyperbolic
(c) Parabolic (d) Triangular

Specific resistance of a conductor depends upon
(a) dimension of the conductor

(b) composition of conductor material

(c) resistance of the conductor

(d) both (a) and (b)

Two coupled coil with L, = L, = 0.6 H have a
coupling coefficient of K = 0.8. The turn ratio
N,/N, is
(@) 4
(c) 1

(b) 2
(d) 0.5

The ratio of resistances of a 100 W, 220 V lamp to
that of a 100 W, 110 V lamp will be equal to
(@) 4 (b) 2

d 7

1
© 5 4

Time constant of the network shown in figure is

S R
f‘ — W
10V [

N
By
AAA
VVVv
\1]
/1
(@]

(@) 2RC (b) 3RC
RC 2RC
(© Y (d) 3



2 Multiple Choice Questions for RRB-JE (CBT-2) Electronics Engineering
13. Iffour 10 uF capacitors are connected in parallel 18. The wires A and B of the same material but of
the net capacitance is different lengths L and 2L have the radius rand
(a) 2.5uF (b) 40uF 2r respectively. The ratio of specific resistance
(c) 20 uF (d) 115uF will be
14. If R, in the circuit shown in figure is variable Ei; 1 j' EZ; 1 2
between 20 Q and 80 Q then maximum power ' ’
transferred to the load R, will be: 19. The equivalent resistance between terminals
R, Xand Y of the network shown is
MW 50 15Q
AVAVAVAV AVAVAVAV
40v<j> EERL=60Q o §§R oy
AvAvAvAv AvAvAvAv
(@ 15W (b) 13.33W 100 30Q
(c) 6.67W (dy 24 W @80 ) %Q
15. Permeance is analogous to:
(a) Conductance (b) Reluctance (©) ﬂg (d) @Q
(c) Inductance (d) Resistance 3 9
16. A voltage divider circuit and its Thevenin’s 20. Application of Thevenin’s theorem in a circuit
equivalent are shown below. The values of V,, results in
and R,, will be (a) anideal voltage source.
(b) anideal current source.
S i0a (c) acurrent source and an impedance parallel.
1 b (d) avoltage source and an impedance in series.
10V= ¢+————oa
EE 800 21. Avoltmeter when connected across a dc supply,
T reads 124 V. When a series combination of the
°b voltmeter and an unknown resistance X is
A oa connected across the supply, the meter reads
Ry 4 V. If the resistance of the voltmeter is 50 kQ,
the value of Xis
= Va (a) 1550 kQ (b) 1600 kQ
(c) 1.6 kQ (d) 1.5MQ
°b 22. Two 2000 Q, 2 watt resistors are connected in
(a) 10V, 80 Q (b) 4V,80Q parallel. Their combined resistance value and
(c) 4V, 48 Q (d) 5V,50Q wattage rating are
17. The V-l relation for the network shown in the given (2) 1000, 2watt  (b) 1000 L, 4 watt
box is V= 4I-9. If now a resistor R =2 Q is (c) 2000 @, 4watt  (d) 2000 €, 2 wat
connected across it, then the value of I will be 23. We have three resistances each of value 1 Q,
o1 2 Qand 3 Q. If all the three resistances are to be
Network \+/ EE R=20 connected in a circuit, how many different values
- 3 of equivalent resistance are possible?
(@) 45A (b) -1.5A (a) Five (b) Six
(c) 1.5A (d) 45A (c) Seven (d) Eight
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24.

25.

26.

27.

28.

29.

An electric heater draws 1000 watts from a 250 V
source. The power drawn from a 200 V source is

(a) 800OW (b) 640W
(c) 1000 W (d) 1562.5W
10 Q

ﬁ

The voltage (v) vs current (i) curve of the circuitis
shown below:

v

100 V

88V

0 05A
Internal resistance of the source ‘€’ is
(@) 24 Q (b) 4Q

(c) 10Q (d)y 14Q

A voltage source having an open-circuit voltage
of 150 V and internal resistance of 75 Q, is
equivalent to a current source of

(a) 2 A'in series with 75 Q

(b) 2 A in series with 37.5 Q

() 2 Ain parallel with 75 Q

(d) 1 Ain parallel with 150 Q

Superposition theorem requires as many circuits
to be solved as there are

(@) nodes (b) sources

(c) loops (d) none of the above

Application of Norton’s theorem in a circuit results
in

(a) acurrentsource and animpedance in parallel.
(b) avoltage source and an impedance in series.
(c) anideal voltage source.
(d) anideal current source.

Value of the load impedance Z, for which the
load consumes maximum power is
Z,=30+/40 Q

| —
—

Zs

12.£30° <~> Z,

30.

31.

32.

33.

34.

a
b
@
d

=

50 Q at a power factor of 0.6 lead
50 Q at a power factor of 0.6 lag
30 Q at power factor of unity
none of the above

~

(
(
(
(

=

Calculate the voltage drop across 14.5 Q
resistance.

145Q 255Q 60 Q
AAAA AAAA

AAAA
vy \AAAJ \AAAJ

—o 20Vo—m
+ —

(a) 145V
(c) 29V

(b) 18V
(d) 30.5V

For the network shown in the figure, the value of
current in 8 Q resistor is

)

1

48V 20 Q 12 Q
Q
8Q
(@) 4.8 A (b) 2.4 A
) 1.5A d) 1.2A

The current drawn by a tungsten filament lamp is
measured by an ammeter. The ammeter reading
under steady state condition willbe ______ the
ammeter reading when the supply is switched on.
(a) same as (b) less than

(c) greaterthan (d) double

Four resistance 2 Q, 4 Q, 5 Q, 20 Q are connected
in parallel. Their combined resistance is

(@) 1Q (b) 2Q

(c) 4Q (d) 5Q

In the figure, the value of Ris

84 AVATAVAV
100 VT E§1og E§109
(@) 25 Q (b) 509
©) 7.5 Q (d) 100Q



4 Multiple Choice Questions for RRB-JE (CBT-2) Electronics Engineering
35. Power consumed in the given circuit is 39. The currentin the circuit shown in the figure is
30Q ;_q
AAA
\AAAS 8Q O
#VV& I
AAA ﬁzﬁz
20Q R
s s
. 2ACD 202 8o G 7A
I
10V
(a) 100 watts (b) 5 watts (a) -3.67 A (b) -1 A
(c) 20 watts (d) 40 watts (c) 4 A (d) can'tbe determined
36. A200W, 200V bulbanda 100 W, 200V bulb are 40. Two wires A and B have the same cross-section
connected in series and the voltage of 400 V is i
o X . gb bs. Und and are made of the same material. R, = 600 Q
applie a_olrosst @ series connected bulbs. Under and Az =100 Q. The number of times A is longer
this condition | | than B is:
(a) 100 W bulb will be brighter than 200 W bulb. 8 5 (b) 6
(b) 200 W bulb will be brighter than 100 W bulb. (©) 2 @ 4
(c) Both the bulbs will have equal brightness.
(d) Both the bulbs will be darker than when they 41. Two 100W, 200V lamps are connected in series
are connected across rated voltage. across a 200 V supply. The total power consumed
37. Inthe network shown, if one of the 4 Q resistances by each lamp in watts will be
is disconnected, when the circuit is active, the (a) 200 (b) 25
current flowing now will (c) 50 (d) 100
4Q 42. Aterminal where three or more branches meet is
AA
6Q W 2Q known as:
WW W (@) mesh (b) node
AAA
AQ (c) terminus (d) loop
| 43. Findthe current through 5 Q resistor:
1t
24V
(a) increase very much 10A EE 2Q E§ 5Q
(b) decrease ) T
(€) be zero 3.5A o) 7.15A
(d) increase very slightly (a) 3 (b) 7.
(c) 5A (d)y 2.85A
38. For the circuit shown in figure, when V, = 0, ] ) )
44. Total capacitance between the point L and Min

I=3A.When V_ =200V, what will be the value of
I?

o~
{—)
—/
~
-
AAAA
\AAAJ
w
o
[e)
©

figure is
2 uF 2uF  2uF

— _ITN 2 -
_I
1wk uF
; 1 uF
(a) 4.05uF (b) 1.45uF
(c) 1.85uF (d) 2.05uF
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Explanations

At node,

Let us mark the current directions as shown in

figure below.
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©
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have:
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2Q
AAAA
yvvy
> < <
= 10A D S1Q 240 240 DSA
Vi AAAA
Yvvy
20
<; 2Q
10A D S0
10V
T
V1
< <
= 10A =10 =40 25A
< <
V1
=4
= 10A ::gﬂ 25A
-<
_ 4. _
So, Vi, = 75x=V=6V
5

[ 2 [B)

Capacitor opposes the sudden change in voltage.
i.e. it opposes the dv/dt across it. It is used to
maintain the voltage between two points.

3 @

Let the node voltage be V..

1Q V, 3V
A ; Lo T
s
Q 3A 10 19 v
1’ l

Applying KCL at the given node, we have:
V. V.+3

ERARE I
or V.=0V
R V.+3=V
or V=3V

4 8

Since for a coil/inductor, the inductance
NP NP
L= =
Reluctance //ppA
(for air core)

or, L=29""" or LN

Sl s
I}

VR

55 2|z

5

B o

At maximum power transfer condition, the load
resistance = Source resistance

ie. R, = Rg (indc circuit)
Rs
AVAVAVAV
«@ (1) 2=
From above circuit,
1= %
R, +AR,
. Load power = IR, = Output power
loss = I°R,
output output
input output + loss
_ IR
IR, +I°R,
F')L = Rs
I°R,
n= =— or nN=50%
2I°R, 2

| 6. I8

From ohm’s law, if we know the voltage across a
resistor, then we can determine the current through

resistor Ras [ = K |
R
v R
Here, V = 5V (constant) l
5

So, I===5A

]
Note: The voltage across any current source is
purely arbitrarily. The voltage across it depends
purely upon the voltage source connected in
parallel across it. Hence, in present case voltage
across the current source =5 V.
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(d)

According to question,

>
)
N\
©
AAAA
VVVY

Here, I is to be determined.
If we can find the value of V, then I = \%‘ A . Now

converting current source to voltage source

10 19,
—MWW—s—WW—
X =— /4—»
< 1Q
1V l:zzg
<
2V
Y ]

Applying nodal analysis at node V.
Va1, Va Va-2

2 2 7 0
- 2V, =25
= V, =125V
or, I= %:O.&SA

[ s [8)

Ohm’s law is 1=% or I V.

.. The relation between V& I is linear
(If 1/R is a constant).

[ 0. [B)

Specific resistance ‘p’ of a material is a property
of that material which depends only upon
temperature and the composition of material.
However, the resistance depends on length, area,
temperature.

Resistance, R < i
A

or, R= P!
A

where, ‘p’is constant for constant temperature.

(p = specific resistance)

[ 10. [

The inductance of a coil is

2

L= w (For air core)
Lo N?

L 2

or 4N

L, N5

NG fos

N, \L Vo6

1. B

Given: P, =100W, V, =220V
P,=100W, V, =110V
V2 (2200
N R, = = =484 Q
o TR T 00
V2 (110)°
Al R, = 2= =121Q
50 2= R~ 100
Ry _484_4_
R, 121 1~

[ 12. )

For finding /-?eq, voltage source is short circuited
and A, is found across 'C".

R
MW o
2R EE ‘—‘
Req
O
2RxR 2
= =ZR
€q 3R 3
T'= Time constant = A, C
_ 2Re
3

[ 13. [O)

The equivalent capacitance for parallel connection
is equal to sum of the individual capacitance.
Cqy=Ci+C+ G+ Cy
Ceq = 40 uF (for parallel connection)
Note: For series connection,

1 1 1 1 1
= —+—+— 4+ —
C, ¢ GG,
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[ 14. [B)

Maximum power transfer theorem is valid when
the load resistance A, is variable but here R, is
constant.

Then, for a constant resistance R, , the power

V2

P = R—L will be maximum when V, will be
L

maximum (since A, is constant).

Now, V, will be maximum when Ff’g drop is

minimum i.e. Ff’g is minimum.

So, Rymin = 20 Qif20<R <80 Q
20Q
MW T+
0V = 60Q V,
So, v, = 20X€0 _ 45y
80
P - 30x30 _15W
60
15 [0
Magnetic Electrical
properties properties
MMF = EMF
Flux = Current
Permeance = Conductance
Reluctance = Resistance
16 [0
S 120Q
10V = ———a
§§ 80Q
0 b
VTh = Vab
= Open circuit voltage across ab
= ﬂ x10V =4V
200
Also, R, = 80Q /1200
_ 80x120 480
- 200

(Forfinding R;,, 10 V voltage source short circuited)

17. §G))
I
+
Network 14 2Q
V = 41-9(given) ..(0)
Also, V=2I (i)
From equation (i) and (ii), we have
21 = 41-9
= I =45A

18 |8

As the wires are of same material, therefore
specific resistance of both the wires A and B will
be same (Because specific resistance depends
only on type of materials).

[ 19. B

5Q 15Q
AVAVAVAV AVNNAV
<
o—— SR ——0
X > Y
AAAA AAAA
yvvy VVVY
10Q 30Q

Above circuit is a balanced Wheatstone bridge,
Hence, no current flows through the resistance R
since arms ratio is constant.

: 5 15 1
€. T, = ——=— =constant
10 30 2
R, = (5+15)[ (10+30) = 20[| 40
_ 20x40 _ 40
20+40 3

[ 20. [T

Thevenin’s theorem results in simplification of
circuit containing a voltage source and an
impedance connected in series.

[ 21. )

f &

As voltmeter reads 124 V across DC supply.
Hence, V,, = 124V
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Now, a resistor is connected in series. Let the AW
current through the circuit be ‘I'. o—AMW— —o
X AAAA
1 ARAR VVVV
vy (It can have 3 combinations)
+ AVAVAVAV
124V = 50 kQ \/)4v
AAAA AAAA
_ \AAA \AAA
o o
Then 124 -4 = IX (It can have 3 combinations)
or, 120 = 1X or x =120 m(b)
! Given, V= 250V
Also I = 4 and power drawn,
' 50k (250)2
P = 1000W =
X = 120 x50 k =
4
250x 250 125
X=1 kQ =1.5MQ or, R= —=—=625Q
- °00 > 1000 2
m (b) = Heater resistance
S s Now, V = 200 Volt
1 o Power drawn from 200 V voltage source
I
2
20000, < < 2000Q, _ V7200200 _
S 2w P =R~ 6o ~O00OW
O
d
Equivalent resistance, m( ). . .
R =Rl R Let internal resistance of source is r.
eq — 12 r 10
= 2000]] 2000 = 1000 @
Also, P, = 2W =1,2.2000 — T*
1 e = v
or, 12 = —
1000 -
Since, applied voltage is same across both Applying KVL, we get
resistors, therefore e—i(10+7 = v 0
I = 1 A=] Now, from given curve when i = 0,
toJfioo T ? e=v=100V
2 Putting this value in equation (i), we have
I'=15+1= 7555 100-i(10+7) = v (i)
4 \Y
P = I o = x1000 =4 W 100 V
m (d) 88V
In eight ways, we can connect the given three
resistances as shown below: 0 oEA -
MWW From graph, v—i relation is
MW v = =24i + 100 ..(iif)
o—MM—WW—WW—o - From equation (if) and (iif), we have
(All'in series) o 24 = 10+ r
or, r=14Q

o

o
(All'in parallel)

Internal resistance of source ‘¢’
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m () Currentin the circuit is
Given, Voo = 150 I K=@=2A
R =75Q R 100
I Voo _ 180 _, 4 Vissa = IXR
SC_Ffi - 75 T = 2x145
75Q = 29.0V
El ©
150V = 2A (SRt The circuit can be redrawn as shown below:
P 1 Igq
+
(Voltage source to current source transformation) T < i
=120
pYAl (b) 48V 2og5§ A

Superposition theorem requires as many circuits
to be solved as there are sources.

It considers one source at a time and deactivates
other sources.

EN e

Norton’s theorem application in a circuit results in
a current source and an impedance in parallel as

shown below:
0 A

VVVy

“@®

AAAA

o B

| 20. [B)

Value of Z, for maximum power transfer is

Z = 75
Here, Zs = 30 + j40 Q
Z = 30-/40Q
Hence, [Z,] = (30)? +(40F = 500
R 30
= —=—=06
Power factor | ZL| 50

As load reactance is capacitive in nature (negative
imaginary part), therefore, power factor is leading.

Hence, |Z;| = 50 Qat power factor of 0.6 lead.

EN ©

AA
vV
©
©

As V = 48V
and R=12+8=20Q
48
= L, = 2= =24A
82— o

[ 32. [

When the supply is switched ON, the current drawn
is more because more current is required during
starting to create high voltage compared to that
required by the ammeter in steady state.

EN @

LA B I B

= — ==+ —
R, 2 4 5 20
1 10+5+4+1
or, -
Req 20
= F?eq=%=1§2
El o
8A R
ﬁﬂf¢v
4A 4A

> >
>10Q > 10 Q
> >

AAAA
AAAA

100V = C\

Currentin 10 Q resistance = 4 A
and Vipo = 40V

Applying KVL in I8t loop, we have:
100-8R-40 = O

= 8R = 60

=3 R=75Q
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[ 35. [

30Q
ﬁhﬁﬁ
Q
JVV»
%AAA
0Q
I
g L
10V
F?eq = (30|\20)+8:20£2
.. Power consumed,
2
P = v :@:5\/\/
Ffeq 20
| 36. [0
P,=200W  P,=100W
() M
V, =200V  V,=200V
[
I+
400 V

V¥ _ 200x200

Here, R, =
ere ; P 00

=200 Q

n _ Y _200x200
R 100

In series connection current is same and power =

PR

=400 Q

P, = I°R,
and P, = I°R,
As resistance of 2" bulb (100 W, 200 V) is more

hence it draws more power and glows brighter.

37. ()

If 4 Q is not disconnected,
F?eq =6+(4114)+2
=0Q
If one 4 Q is disconnected,
Rig = 6+4+2
= 12Q
As equivalent resistance is increasing after
disconnecting 4 Q resistance, hence current
decreases.

=
>
@
>
I
I

0, I=3A=1,

Now let, g 0 and Vg =200V

Then, 1, = 2299 _ 4
50
Hence, current when both 7;and V are connected
is I=1+1,
(Using superposition theorem)
=3-4
=-1A

EN o

Circuit can be redrawn as shown below.

4A

()
Q O/ 8Q
AAAA AAA
\AJ I \AAAJ

E—

AAAA

<

4 VCD '7?v (f) 56 V

Value of Ris missing. So it can’t be solved.

[ a0. [

Given, R, = 600Q; Rz;=100Q
Resistance, R = ol
A
As p and A are same, therefore Re< [.
. Ba I
Rg Ig
= ZA =6
IB
= l,=6lg
EN o
100 W 100 W
0 (0
200 V 200 V
I
I
I
200 V
V2 200x 200
R = —=—"""=400Q =R
P 100 2
1 = @ =025A
800
12
Hence, P, = I°R, = (Z) « 400

= 1400 =25W
16
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As R, = R, andcurrentis same in series,
therefore,
P, = P,=25W

| 2. [

Terminal where three or more branches meet is
known as node.

| 3. [T

>
10A(4 =20
<

AAAA

According to current division rule,

Isg = §><10 =2.85A

[ a4 [T

We simplify the given figure as shown below:

2 uF 2 uF 2 uF
.‘f w0 P
° i i i °
L M
11
11
1 uF
11
1
1 uF
11
11
,U, 1 uF
3 uF 2uF  2uF L 12uF 2uF
oAb MO_EE_“__O
il =
TuF TeE
11 11
1 uF 1 uF
(Step-1) (Step-2)
22uF 2uF L 1.05 uF M
oo o I °
L M
=
11 11
11 11
1uF 1 uF
(Step-3) (Step-4)

Hence, Ceq across the points L and Mis

C,y = 1.05+1=205yF
B o
Given, L, = 9H;L,=4H

Mutual inductance,

M = K{LL, and K=1 (Given)
= M = /36 =6H
| 45 [0
According to voltage divider rule,
V. = _ 0 x120 =40V
100 + 50
LYAN (a)
R
=
R R

Here, R, = Rg= R,

(Since all resistors are reequal in start connection)
R, = Rg=FAc

AxAR+AxR+RxA
5 =

3R

[ a8, )

An ideal voltage source should have zero source
resistance because no internal voltage drop must
be present ideally.

[ 20 [

For R = o V=20V

= Voo = 20V =V,

Also, for R = 0;1=4A=Iy
R, = Yoo .20 _5g

Th

Thevenin’s equivalent across ‘R’ is shown below.
Ry, =5Q

voc=2ov<i) R=5Q

20 _oa

Here, I
5+5

[ s0. [

Maximum power will be transferred to R, .

when, R, = Ry

R, across R, is obtained by open circuiting the
current source.





