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75

Directing force 
Background knowledge
A force is a push or pull. Forces can start or stop an object from moving. They
can increase or decrease the speed of a moving object. The force that opposes
motion is called friction. Forces can also make things change their direction of
motion. For example, the force of the wind can blow a boat off course. A force
acts in one direction. This direction is shown in the diagrams by using arrows.
A longer arrow is used to show a bigger force.

Science activity
Examine the diagrams below. On each diagram, draw an arrow to show the
direction of each force mentioned.

Science investigation

A gentle kick A hard kick

The force exerted by each team 
(two arrows)

The force of the hammer

The force of friction slowing the
rolling can

The pull of gravity on the spring

Using the spring balance that you made in the last
investigation or a store-purchased spring balance,
investigate the amount of force needed to: lift 
a cookie, lift a cup, brush your teeth, write with 
a pen or pencil, or another activity of your choice.
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Unfolded paper has more air resistance than folded
paper, so should fall the slowest. Since gravity pulls 
on all objects with the same force, the paper’s weight
should not affect its rate of fall.

77 ✩Down with parachutes 

Which person will fall to Earth faster? Explain your answer.

Science investigation

Describe all of the forces acting on the parachute. Make sure to state the
direction of the force.

Air 
resistance 

Gravity

Background knowledge
Gravity is a pulling force. It pulls objects toward 
Earth. Air resistance is a pushing force. It is a source
of friction because it opposes motion. When
parachutes fall to Earth, air resistance pushes against
them. The fabric of a parachute has a lot of 
surface on which air can push. The effect of this force 
is to slow the parachute down. The larger the parachute, 
the slower it will fall, because there is more air resistance.

The person with the smaller parachute will fall to Earth faster
because there is less air resistance.

Air resistance is the upward force acting on the parachute.
Gravity is the force that pulls the parachute down.

Science activity
Examine the drawing of two people jumping with parachutes. 

In order to calibrate accurately, use objects of the same
mass, such as marbles, paper clips, or pennies. Try to use
pennies all dated either after or before 1982. The child
can now measure objects in pennies or marbles, etc. 

74 ✩ The Newtons weigh in 
Background knowledge
Scientists measure the weight of objects using its metric weight. The unit is
called a Newton (N). All matter has weight due to the force of gravity. 
Since a 1 kg (1,000 g) mass weighs 10 N, a 100 g mass is 1 N. A metric 
spring balance or scale can be used to measure force.

Science investigation

Science activity
What is the weight in Newtons of each objects in the pictures below?
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The spring balance can be used to measure friction,
since the force needed to pull the object up a ramp will
be greater when there is more friction. Ask the child to
make reasoned predictions, such as, “Rougher surfaces
will require more force due to increased friction.” 

76 ✩ Friction is a force 
Background knowledge
Friction is a force that slows things down. When two surfaces come in contact
with one another, there is a frictional force. The amount of friction depends 
on a number of factors. Rougher surfaces create more friction than smooth 
surfaces. It is a lot easier to ride a bike on a newly paved road than on a dirt
trail. The weight of an object pushing on the surface causes friction. The
amount of surface in contact with another surface also affects the amount of
friction. For example, wheels reduce the amount of surface contact. 

Science investigation

Which is the smoothest surface, and which is the roughest surface?

Explain how you worked out the answers to the question above.

How far the block slid
after being pushedType of surface

Science activity
Gail covered a ramp with different materials and measured how far a wooden
block slid on each surface before coming to a halt. Here are her results.

sandpaper
glass
wood
plastic
cardboard

50 cm
500 cm
100 cm
300 cm
90 cm

Glass is the smoothest surface and sandpaper the roughest.

Rough surfaces slow things down because of more friction.
The block slid farthest on glass, so it must be the smoothest.

Connect the object to be measured to the spring. 
A cabinet door may work better than a room door.
Balances used to weigh fish can be used, but if they 
are not metric, the child will need to convert the
measurement to metric units. 

75 ✩Directing force 
Background knowledge
A force is a push or pull. Forces can start or stop an object from moving. They
can increase or decrease the speed of a moving object. The force that opposes
motion is called friction. Forces can also make things change their direction of
motion. For example, the force of the wind can blow a boat off course. A force
acts in one direction. This direction is shown in the diagrams by using arrows.
A longer arrow is used to show a bigger force.

Science activity
Examine the diagrams below. On each diagram, draw an arrow to show the
direction of each force mentioned.

Science investigation

A gentle kick A hard kick

The force exerted by each team 
(two arrows)

The force of the hammer

The force of friction slowing the
rolling can

The pull of gravity on the spring
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Connect the object to be measured to the spring. A 
cabinet door may work better than a room door. 
Balances used to weigh fish can be used, but if they 
are not metric, the child will need to convert the 
measurement to metric units.
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