
UNIT 22: ELECTRIC CIRCUITS

▪ HOW CAN WE CONSTRUCT AN ELECTRIC 

CIRCUIT?

▪ WHAT ARE THE SYMBOLS IN AN 

ELECTRIC CIRCUIT DIAGRAM?

▪ WHAT IS THE DIFFERENCE BETWEEN A 

SERIES AND A PARALLEL CIRCUIT?

▪ HOW DO WE CONSTRUCT A CIRCUIT 

BASED ON A CIRCUIT DIAGRAM?

▪ HOW CAN WE MAKE A LIGHT BULB 

BRIGHTER OR DIMMER?



22.1 Electric Circuits

How can we construct an 

electric circuit?

An electric circuit is made up 

of different components. 

These components are 
connected to form an electric 

circuit.

A simple electric circuit is 

made up of four components. 
These are the:

▪ energy source

▪ wires

▪ output device
▪ switch

VIDEO

https://www.youtube.com/watch?v=VnnpLaKsqGU


SWITCH

A switch controls the 
flow of the electric 
current in a circuit. The 
switch needs to be 
closed in order for the 
electric current to flow 
in the circuit. There are 
different types of 
switches.



ENERGY 

SOURCE

The battery is an energy source. A battery 

has two terminals – positive (+ve) and 

negative (-ve). There are chemicals inside the 

battery that react to produce an electric 

current when the positive and negative 

terminals are connected.

VIDEO

https://www.youtube.com/watch?v=0xyttR774h0


MISCONCEPTION

A battery stores chemical 

potential energy. When a 

battery, a bulb and wires are 

connected together to form an 

electric circuit, the chemical 

potential energy in the battery is 

converted to electrical energy. 

This electrical energy is then 

converted to light and heat 

energy in the bulb.

A battery stores electricity.

FACT



OUTPUT 

DEVICE

An output device is an electrical appliance that 

uses electricity to work. There are many 

different types of output devices, such as 

buzzers, small electric fans and light bulbs.



WIRES

Wires are electrical 

conductors. They are 

used to connect one 

component of the 

circuit to another for 

electric current to 

flow.

VIDEO

https://www.youtube.com/watch?v=HOFp8bHTN30


22.2 Circuit Diagrams and Symbols

What is a circuit diagram? 

What do the symbols in a 

circuit diagram mean?

A circuit diagram is a 

drawing that uses different 

symbols to represent an 
actual electric circuit.

Symbols in an electric circuit

Each component of an 
electric circuit is represented 

by a symbol in a circuit 

diagram.
VIDEO

https://www.youtube.com/watch?v=gxmMlwbfp8M


COMPONENT

one battery two batteries wire switch bulb

SYMBOL IN CIRCUIT DIAGRAM

VIDEO

https://www.youtube.com/watch?v=c68Q5xU6lQM


WHAT ARE SOME 
OTHER OUTPUT 
DEVICES ASIDE FROM 
THE BULB THAT WE 
CAN USE TO 
CONSTRUCT A 
SIMPLE ELECTRIC 
CIRCUIT?

A buzzer and a bell produce sound when an 

electric current flows through them. A 

magnetic coil is made up of a wire coiled 

around a magnetic object such as an iron 

nail. A magnetic coil becomes magnetic 

when an electric current flows through it. A 

motor's axle will rotate when electric current 

flows through it.



CIRCUIT DIAGRAMS

Circuit

Circuit DiagramCircuit Diagram

Circuit Circuit

Circuit Diagram



Quick Check

a) Draw the circuit diagram 

for the circuit below.

b) The bulbs in the diagram 

did not light up. Why?

One of the switches is open. 

Therefore, the electric 

current cannot flow through 

the bulbs.

c) How would you make 

both bulbs light up?

Close the switch that is 

open.



22.3 Series and Parallel 

Circuits

What is the difference between a 

series and parallel circuit?

We can classify electric circuits based 

on the arrangement of the 

components in the circuit. Electric 
circuits are classified into:

❑ series circuits

❑ parallel circuits

VIDEO

https://www.youtube.com/watch?v=RQ3djos_LY8


SERIES CIRCUITS

Circuit A

Circuit DiagramCircuit Diagram

Circuit B Circuit C

Circuit Diagram

A series circuit is a circuit that has components which are connected 
such that there is only one path for the electric current to flow through. 
Here are some examples of series circuits.

one path one path one path

VIDEO

https://www.youtube.com/watch?v=2d8CUQokims


MISCONCEPTION

The electric current does not get 

used up as it flows through a circuit. 

When bulbs are arranged in series, 

the same amount of electric current 

flows through each of the bulbs. So, 

all the bulbs in the circuit will light 

up to the same brightness.

The electric current is 'used up' by a 

bulb as it flows through a circuit. 

Thus, when bulbs are arranged in 

series, the bulb furthest from the 

battery is the dimmest.

FACT



ADVANTAGE OF SERIES CIRCUITS

The advantage of using 

series circuits is that we can 

add more energy sources or 

batteries to the circuits to 

make the output of the 

appliance more powerful. In 

the case of the flashlight, this 

means that the bulb will light 

up brighter.



DISADVANTAGES
OF SERIES 
CIRCUITS

One of the disadvantages of using series circuits is 

that the output of the appliance will drop if we connect 

more output devices together in the series. This 

means that if a series circuit has two bulbs, the bulb 

will not light up as brightly as a series circuit with only 

one bulb. Also, if one bulb is blown, the other bulbs 

will not light up.



PARALLEL CIRCUITS

Circuit D Circuit E Circuit F

A parallel circuit is a circuit that has parts which are connected 

such that there are more than one path for the electric current 

to flow through. Here are some examples of parallel circuits.

- three paths - four paths- two paths

VIDEO

https://www.youtube.com/watch?v=YaBdEvJpvMk


ADVANTAGE OF PARALLEL CIRCUITS

The advantage of using parallel 

circuits is that even if one bulb is 

blown, the other bulbs will still 

work. This is because in a parallel 

circuit, the electric current has 

more than one path to flow 

through. If one output device is 

broken, then no electric current 

will flow through that path. As 

the other paths are not affected, 

electric current can still flow 

through them.

VIDEO

https://www.youtube.com/watch?v=ajmiqpwtJ_o


DISADVANTAGE OF PARALLEL CIRCUITS

The disadvantage of using parallel 

circuits is that we cannot make the bulbs 

light up brighter by connecting more 

energy sources in parallel connection.

parallel series



Quick Check

Which of the two circuits will 

have brighter bulbs? Why?

The parallel circuit will have brighter bulbs. 

Since both circuits have the same number 

of batteries and bulbs, the bulbs arranged 

in parallel will be brighter than the bulbs 

arranged in series.

series circuit

parallel circuitVIDEO

https://www.youtube.com/watch?v=XSukRnxGy5c


HOW CAN YOU TELL IF 
ELECTRIC CIRCUITS IN 
YOUR HOME ARE IN 
SERIES OR PARALLEL?

All lights and electrical 

appliances in our homes 

can be switched on 

separately without 

affecting the others. 

Thus, electric circuits in 

our homes are arranged 

in parallel.



22.4 Brightness of Bulb

How can we change the 

brightness of a bulb?

The brightness of a bulb in a circuit depends on the 

amount of electric current flowing through it. We can 

increase or decrease the amount of electric current 
flowing through the circuit by changing the:

❑ number of batteries

❑ number of bulbs

❑ arrangement of bulbs



CHANGING THE 
NUMBER OF BATTERIES

Connecting more batteries to the series 

circuit makes the bulbs light up brighter.



CHANGING THE 
NUMBER OF BULBS

Connecting another bulb to the series 

circuit, without changing the number of 

batteries, can make the bulbs dimmer.



CHANGING THE 
ARRANGEMENT OF 
BULBS

Connecting the bulbs in parallel makes the 

bulbs light up brighter.



Infer ?

What will happen if a series 

circuit has only one battery and 

ten bulbs?

The bulbs may not light up because too 

many bulbs are connected to the circuit 

and there is only one battery.VIDEO

https://www.youtube.com/watch?v=CENbNW2byrs


RECAP – AT A GLANCE

▪ ELECTRIC CIRCUITS ARE MADE UP OF 

AN ENERGY SOURCE, AN OUTPUT 

DEVICE, WIRES AND A SWITCH.

▪ CIRCUIT DIAGRAMS 

REPRESENT ELECTRIC CIRCUITS, 

WHICH CAN BE SERIES OR PARALLEL.

▪ OUTPUT DEVICES SUCH AS BULBS CAN 

BE MADE BRIGHTER OR DIMMER IN A 

CIRCUIT BY CHANGING THE NUMBER 

OF BATTERIES, THE NUMBER OF BULBS 

OR THE ARRANGEMENT OF BULBS.

VIDEO

https://www.youtube.com/watch?v=SGcA58usF8I&t=300s

