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✩

71

Know your switches 
Background knowledge
Electricity will only flow through a circuit that has no gaps in it. A switch is
a useful device because it allows you to open or close a circuit. When a
circuit is open, electricity cannot flow through the circuit to run a load in it.
When a switch is turned on, it closes the circuit so that loads in the circuit
can operate. Loads such as light bulbs and appliances in your home are
turned on and off with switches. 

One type of switch is called a pressure switch. You have to press the switch
to close it. Design and build your own pressure switch and then
connect it to a circuit with a load on it, such as a buzzer or light
bulb. Some pressure switches work by stepping on them. Can
you name any common pressure switches in your home? 

Science investigation

What is the least number of switches 
you would need to light up the bulb ?

Identify the switches you would need.

Battery

Switch 1

Switch 4
Bulb

Switch 2

Switch 3

+ _

This is the symbol for an open switch. It is off.
This is the symbol for a closed switch. It is  is on.

There are different types of switches.

This one is closed by turning the
lever and slotting it into the clip.

This switch is closed by
pressing down the metal bar

Science activity
Look at this circuit diagram.
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The spring will stretch about double in length 
(Hooke’s Law). The child only needs to understand 
that it stretches more. If you do not have a metric
scale, divide the child’s weight in pounds by 2.2 and
then multiply by 10 to convert to Newtons.

73 ✩May the force be with you! 
Background knowledge
Gravity is a pull or force of attraction between two objects, and is a property of
all matter. The more mass an object has, the bigger its attraction to another
object. Earth is a huge object with a lot of mass. Everything on Earth is pulled
towards its center. Our weight is caused by the pull of gravity. The more mass
we have, the greater our response to the pull of gravity. Our weight is a force
that is measured in units called Newtons (N). The force of gravity on one
kilogram of mass equals about 10 Newtons. The force of gravity does not
change on Earth. What changes is an object’s response to the force. Prove this
by dropping a heavy book and a light book from the same height. Since the
force of gravity is the same on both objects, they will hit the ground at the same
time. Website 73-1 shows a feather and a brick being dropped on the moon. 

Science activity
Draw an arrow to show the direction of the force extending the spring. 

What is the name of the force?

Science investigation

Gravity

One possible game is to make a deck of cards with
circuit components. The players draw from a deck,
always keeping a certain number of cards in their
hand. The first player to have all the cards needed 
to set up a circuit wins. 

70 ✩ Switching circuits 
Background knowledge
A simple circuit diagram often looks like a rectangle. It shows how the loads,
batteries, wires, and switches are linked together, and how the circuit is
organized.

Science activity
Look at the two pictures of circuits.

Science investigation

Draw a circuit diagram for each of the circuits shown.

What will happen in the second circuit when the switch is off and when it is on?

+ _

+ _ + _ + _

When the switch is off, only one bulb will light up but, when the
switch is on, both bulbs will light up.

+ _+ _
+ _

Earth is a giant magnet with a north and south pole.
The needle will position itself so that one end points
north and the other south. Since unlike poles attract,
the compass needle will only point north with a south
pole magnet.

72 ✩ The magic of magnets 
Background knowledge
Every magnet has a north pole and a south pole. When like poles are placed
near one another, they will repel or push each other away. When unlike
poles are placed near one another, they will attract, or pull toward, each
other. This is also known as the Law of Poles: “Like poles repel; unlike
poles attract.” 

Science activity
Donna told her friends that she could perform magic. She took out a magnet,
placed it near a closed shoebox, and said “Abracadabra, move away box!” To
the amazement of her friends, the box began to move. What did Donna know
that her friends did not?

The diagrams below show pairs of magnets. The arrows show the direction in
which the magnets move when placed near each other. In the boxes on each
magnet, write the symbol (N or S) to show the correct pole.

Science investigation

N

S

S

N

There was a magnet inside the box. Donna positioned the magnet near the
like pole of the one in the box. Since like poles repel, the box moved away.

S N S
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N

S

N

Homes have many pressure switches, such as the
doorbell. Remind the child that switches must be 
made of metal. One simple pressure switch is made
with cotton balls separating two metal strips. The
circuit is closed when the metal strips touch.

71 ✩Know your switches 
Background knowledge
Electricity will only flow through a circuit that has no gaps in it. A switch is
a useful device because it allows you to open or close a circuit. When a
circuit is open, electricity cannot flow through the circuit to run a load in it.
When a switch is turned on, it closes the circuit so that loads in the circuit
can operate. Loads such as light bulbs and appliances in your home are
turned on and off with switches. 

Science investigation

What is the least number of switches 
you would need to light up the bulb ?

Identify the switches you would need.

Battery

Switch 1

Switch 4
Bulb

Switch 2

Switch 3

+ _

This is the symbol for an open switch. It is off.
This is the symbol for a closed switch. It is  is on.

There are different types of switches.

This one is closed by turning the
lever and slotting it into the clip.

This switch is closed by
pressing down the metal bar

Science activity
Look at this circuit diagram.

Two switches

Switches 1 and 4
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Homes have many pressure switches, such as the doorbell. 
Remind the child that switches must be made of metal. One 
simple pressure switch is made with cotton balls separating two 
metal strips. The circuit is closed when the metal strips touch.
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