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Preface

Welcome to the electrifying journey into the /

heart of modern technology and innovation! This
hook, is designed to he your companion as you
emhark on a fascinating exploration of the
principles that power our modern, connected
world.

As technology continues to advance at an
unprecedented pace, understanding the
fundamentals of electric circuits hecomes
increasingly crucial. Whether you're a curious
heginner or a seasoned enthusiast, this hook
aims to demystify the complexities of electric
circuits, making them accessible and engaging
for all readers.

Our journey will take us from the basics of
voltage and current to the intricacies of
resistors, capacitors, and inductors. RAlong the
way, we'll discover how these circuits are the
lifehlood of countless devices that shape our
daily lives.

Through clear explanations, vivid examples, and
hands-on activities, we aim to make the study of
electric circuits not only informative but also
enjoyahle. Jdoin us as we flip the switch on
discovery and illuminate the path to a hrighter,
electrified future.

Let the journey hegin!

X



Preface

1.0 Introduction to Electricity
2.0 Rey Electrical Quantities
3.0 Ohm's Law

4.0 Types of Circuits

5.0 Summary

6.0 Practical Application

References

12

29

34

54

55

56




)/( The team
"Dream big and fly

high! Success is
waiting just ahead!"

Mrs dulaiha binti Omar
Lecturer of Diploma Medical
Electronic Engineering
julaiha@psa.edu.my
Bach of Education with Honour
Diploma electrical Engineering
with Education

Mr Mohammad lImi Ariffin "Every day is a new
Lecturer of Control Electronic

Engineeri chance! Rise up, fight,
ngineering

iliariffin@psa.edu.my and show your best
Msc. Mechanical Engineering, UiTM self!" .

Bsc electrical engineering, UTM
Diploma Electrical Engineering, UTM

_____
------



By the end of o

the lesson, L”f 4
you’llbe able = r =
to: W 483
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| ‘ 5 | //

Define current, voltage Use Ohm’s law to calculate

and resistance. For'cur‘r‘ent, voltage or
resistance.

Explain the relationship

between current, voltage and
resistance through Ohm’s law

Explain the relationship
of current and charge.

Explain the complete circuit Apply series, parallel and series-
parallel connections to dc circuit.



Introduction to
Electricity

Other Circuit Shown below are other circuit
c components and their corresponding
ompone“ts electrical symbols:
_"'| |_||_ —_—0 00— —a o0—
battery closed switch open switch

_— M- =

resistor motor fuse



Have you ever wondered
how your phone charges
when you plug it into a socket?




electrons

electric current

When a charger is plugged in,

. : This flow of electrons is what we call
negatively charged particles called

electric current. The voltage, or
electrical pressure pushes these
electrons along the wires.

electrons, which are already present
inside the wires, start moving in the
same net direction.
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electrons

electric current

Free electrons move along a zigzag
path, colliding with each other and
with fixed atoms within the material,
creating resistance.

This resistance makes the wire and any
connected devices, like your phone

charger, heat up.
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Current

Current (measured in amps or amperes,
A) is the rate of flow of charge in a circuit.

This flow is in the form of electrons flowing
through a circuit.

An ammeter is used to measure current. It
is always connected in series with the
circuit.

AMMETER

(A

BATTERY

— -

BULB
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Calculating Current

Electric current is the amount of charge passing through Qi\

a component per second. This relationship between —
current, charge, and time is expressed by the equation: s

current (i) =

charge (Q)

time (t)

i = Current, measured in amperes (A)
Q Charge, measured in coulombs (C)

t Time, measured in seconds (s)

13



EXAMPLE

Calculating Current

Calculate the current in an air conditioning unit that has
a charge of 18,400 C flowing through it every hour.

STEP 1: WHAT ARE THE GIVEN AND STEP 2: WHICH FORMULA WILL WE BE
MISSING VALUES? USING?

i ) Current(A)="? charge (Q)

Q ' Charge (Q)=18,400C current (i) =

time (t)

t  Time(t)=1hour =3600s

TN
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EXAMPLE

Calculating Current

Calculate the current in an air conditioning unit that has
a charge of 18,400 C flowing through it every hour.

STEP 3: SUBSTITUTE THE VALUES. STEP 4: SOLVE.
18,400 C (Q)

current (i) =
3,600 s (t)

15



Try this!

A current of 4.8 A flows through a circuit
for 45 seconds. How much electric charge
passes through the circuit during this time?




Try this!

A current of 4.8 A flows
through a circuit for
45 seconds.

How much electric charge
passes through the circuit
during this time?

Step 1
What are the given
and missing values?

Step 2:
Which formula will
we be using?

Steps3&4:

Substitute the values,

then solve.

ANSWER:

(i) Current(A)=48A
(o) Charge(Q)="?
(¢ Timet)=45s

<L
t

Q=ixt=48Ax455=216C

The electric charge that passes
through the circuit is 216 C.

17



What canelectric
circuits do?




Voltage

Voltage (measuredin volts, V) is the

pressure or push behind the flow of current.

It is also referred to as potential difference.

A voltmeter is used to measure voltage. It
is placed parallel to the component(s) to
measure the voltage

in a circuit.

AMMETER

/l\\

BATTERY

S
/ BULB

—

;_6,91

VOLTMETER

HOLIMS



Resistance

Resistance (measured in ohms, Q) is a measure RESISTOR
of how much a material opposes the flow of E
electric current going through it.

The greater the resistance, the more energy is

needed to push the current through the

component, which can affect the overall

performance of electrical circuits. OHMMETER

An ohmmeter is used to measure the amount of
resistance present when a current is passed
through a particular component.

20






ANSWER
KEY

A plastic toothbrush A metal screw is a
A plastic comb is not a is not a conductor of conductor of electricity,

conductor of electricity. electricity, and a power but the power source
source is missing. is missing.




Whatis an electric circuit?

|
It is a complete path asp

through which electric 6
current flows.

+
It should be
constructed in an

unbroken loop.
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What makes an electric A simple circuit consists of a battery
(or other source), a light bulb (or other

circuit GOMPlete? load) and conducting wires.

& J

7 +
COMPONENT :‘j W 4 ‘

s (X — -
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What happens
inacircuit?

A dry cell provides the ‘push’ needed
for electrons to flow in the loop.

These electrons are already present
in the wires.

When these electrons pass through
a load or a receiver, electrical energy
can change into other forms, such as

light, heat and sound.




Given a bulb, a wire and a cell,
can you suggest:

1 way to connect them to
get the bulb to light up?

1 way to connect them such
that the bulb does not light up?




Completing
the Circuit

SAMPLE ANSWER

& —&-
4 —H

Bulb lights up Bulb does not light up

27



Completing
the Circuit

EXTENSION ACTIVITY

With the help of your teacher or carer, test

whether your suggestions and diagrams will

make the bulb light using actual batteries, a
small lightbulb and wires.

28



Ohm’s Law

Ohm's Law states that the current through
a conductor is directly proportional to the
potential difference across it, provided the
temperature remains constant.

Voltage (V)
current (i)=

Resistance (Q)

29



EXAMPLE

Ohm’s Law

Calculate the voltage, or potential difference, through a resistor with
a resistance of 40 Q with a current of 0.6 A flowing through it.

STEP 1: WHAT ARE THE GIVEN AND STEP 2: WHICH FORMULA WILL WE BE
MISSING VALUES? USING?

(V)

(i Current(A)=06A A Voltage (V)
current (i)=

Resistance (Q)

(Q Resistance(Q)=0Q

(Vv  Voltage (V)="? Voltage (V)= Current (i) x Resistance (Q)
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Try this! —

If the current is increased

from O.Q A to 2.2 A while ) Current(A)=22 A
maintaining the same Step 1: Vol V)= 24V
voltage of 24 V, what will ~ Whatare the given v) Voltage (V)=
. and missing values? . —n
be the new resistance a) Resistance (Q) ="~
required?
Step 2: V V
Which formula wil ji= — Q=—-
we be using? Q |
\ 24V
Steps 3 &4: Q=—— = = 10.9 Q.
Substitute the values, I 22 A
then solve.

The new resistance required will be 10.9 Q.

32



Review

What is an electric circuit?

. Some of its components A complete circuit
It is a complete path - .
) . include wires, a bulb features an unbroken
through which electric
and a power source loop where charges
current flows.
(cell or battery). can flow.

33



Types of Circuit

 |sformed when any number of devices are
connected end-to-end so that there is only
one path for current to flow.
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1.Resistances are additive
RT = R1 + Rz + R3

2. The current flows throughout the circuit is same.
I=IR1 =1R2=1R3

3. Different resistors have their individual voltage drop
VR1T VR2 VR3

4. Total e.m.fequals to the sum of voltage drops across

each resistor
E=VR1+VR2+VR3

36






Series Circuit (Example)

Example 1.9

By referring to the circuit above, calculate:
i.Total resistance of the circuit,

ii. Current, |

iii. Voltage drop across resistor 6Q,

+

15V —

I 40 6Q
— VW WV
R| R3
+ s
= VR;?: R3
_ 180

38




) Row=4+6+8
=180

0.833A




 |sformed when two or more devices are
arranged in a circuit side by side so that
current can flow through more than one path

40






1.Total resistance can be determined from:
RT=1/(1/R1+1/R2 +1/R3)

2. Different resistors have their individual current.
IR1 IR2 IR3

3.Same voltage acts across all parts of the circuit
E=VR1=VR2 =VR3

4. Supplied current equals to the sum of different current flows
through each resistor.
[=1R1+IR2+IR3

42



Equivalent resistance in parallel

SRR

icable to any means of resistors.
rd equation of parallel connection




Equivalent resistance in parallel

Ry =+ i i Equ,
R, R, Rj '

« Applicable to any means of resistors.
« Standard equation of parallel connection
resistors.
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Equivalent resistance in parallel
(2 resistors case)

L

Ry

Ry <

Rz

AVAVAYE

R

-RixRy

i = R1+R2

Equ.
2

« Applicable for 2 resistors connection only.

45



Current Divider Rule (CDR)

« Applicable to any means of resistors.
« Standard equation of current divider rule

46



Current Divider Rule (2 Resistors
case)

« Applicable for 2 resistors connection only.
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Parallel Circuit (Example)

Example 1.10
QUESTION: By referring to the circuit above,

calculate:
I. Total resistance of the circuit,
ii.Current, |
iii.Voltage drop across resistor 8Q),
iv) Current through resistor 4Q,

Ih.

+ + + +
20V 40 11 6Q vk 8Q 1lrs
E% I:":l ;VFH Rz %VRE RB%VRR

48



i) Ve = E = 20V




R
a

[
E }

T

For this diagram:

« R1 is parallel with R2.

« Ra is series with equivalent resistance of R1
and R2.

50



Total Resistance of Series-Parallel Circuit

Ra
L ATATAYA

reference Ry
point

.

NAAY

R‘L % R2

« RT is the equivalent resistance of Ra, R1 and R,

- Start solving by calculating the total resistance of parts located farthest
away from the reference point.

- Exception: if there are any seriesl/parallel connection resistors at any
part of circuit which is not farthest from the reference point, solve the
total resistance of the series/parallel connection first. Then you can
use the tips mentioned above to solve your problem.
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Total Resistance of Series-Parallel Circuit
(Example )

Example 1.11
Calculate equivalent resistance, of the circuit below.

Ry
% FJ{l ; Rz
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Current

Currentis the rate
of flow of charge in
a circuit. This flow is
in the form of
electrons flowing
through a circuit.
Current is measured

in amperes (A) using
an ammeter.

Voltage

Voltage is the
pressure or push
behind the flow of
current. It is

measured in volts (V)

using a voltmeter.
Voltage is also
referred to as
potential
difference.

Resistance

Resistance opposes
current flow and is

measured in ohms (Q).

It can be calculated
by dividing the
voltage by the

current.

Electrical circuit
can be
constructed in
series, parallel and
combination of
series-parallel
connection.
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Practical Application
S

Video Practical Work 3
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