Experiment

Learning about: Friction

with the friction car

As you have already learned cars that participate in the
class of “Top Fuel” have a parachute attached for breaking!
Cars running this race achieve really high speeds. Pressing
the brake pedal is not enough to make the car stop in a
small period of time. Can you guess how the parachute
helps the car to slow down faster? The answer is easy! The
parachute increases the resistance acting on the moving
car, thus the car is slowing down in a shorter period of
time. Consider the case of a simple car where no parachute
is attached. In that case, applying the brakes is the only
thing used to stop the car.

- What causes the car to slow down and eventually stop?
- Which factors do you think affect that cause?
Are you ready to discover what friction is and which elements
aﬀect it?
Perform the next page’s experiment to ﬁnd out how friction
aﬀects the movement!
Get ready to discover how we can increase or decrease the
friction acting on an object!
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Discover:
What is friction?
How does friction change between
different surfaces?

Friction car
When we use the brakes on the car, we manage to
reduce velocity with the help of a resistance force!
Perform the experiment below to find out which is
that force and which factors affect it.

Materials Needed:
- Engino® (STH15).
- A large book (with dimensions more
than 25cmx8cmx1cm).

Level Of Difficulty

1. Did the car slide down the book as soon as you elevated the book? Can
you explain why this happened?
1
.....................................................................................
.....................................................................................

Procedure:
1. Find the instructions and build the
Friction Car model.
2. For case 1 place the model on the
short edge of the book so that it will
slide downwards over the long edge.
Elevate that side smoothly to create
an inclined plane. Observe at which
height the model slides down the
book. At this case the wheels are
locked (they are not free to rotate).
Answer exercises 1 and 2.
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.....................................................................................

2. Why did the car finally slide down the book? Complete the gaps in the
following sentences using the words from the box to find out!
resistance, greater, slides, force
The ...................... that didn’t let the car slide down the book is called friction!
By increasing the height of elevation the car ﬁnally ................... down. At this
point the ................. that makes the car move downwards is increased. That
force is ................... than friction and the car ﬁnally slides down the book.
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Procedure:
3. For case 2 add four tyres on the
wheels as it is shown below and
repeat the procedure of step 2. Then,
do exercise 3. At this case the wheels
are locked.

3. Taking into account the observations of case 1 compare the height the car
moved this time. Which factor did you change? Is the friction increased or
decreased?
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

4. Compare the height the car moved for cases 2 and 3. Which factor did
you change now? In which case the friction between the wheels and pivot is
greater?
4. For case 3 reverse each pulley and
put it back to the model. This way the
rounded connection of the pulley is
connected on the model instead of
the octagon one and the wheels are
free to rotate. Repeat the procedure
of step 2 and do exercises 4 and 5.

Theory
Friction
One of the most important factors that influence the operation and
overall efficiency of all machines is friction. Friction (f) is the force
that resists motion and is created when an object is moving (or
someone attempts to move it). There are two types of friction
between solid objects, depending on whether the two objects in
contact are in motion or not. Most of the times, friction is wasted
energy, converted mostly to heat and sound. Friction also wears out
the rubbing surfaces.

...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

5. Can you draw an arrow to show the friction (f) acting on the car? The force
that makes the car move downwards is already noted.

F: the force that makes the
car move downwards
F
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Static friction appears when two objects are in contact,
without moving relatively to each other, while an effort is
applied in order to move them. For example, when we try to
push a box, we have to overcome the static friction between
the box and the floor in order for the box to start moving.
Kinetic friction appears when two objects in contact are
moving relatively to each other. For example, when you drag a
box on the floor you can feel there is another force resisting
your effort coming from the ground. This force is called
friction and it depends on the surfaces of the touching
materials.
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Factors that affect friction

Quiz

Different materials and surfaces lead to different frictional forces.
This characteristic of connected surfaces is called coefficient of
friction. The rοugher the surface the greater the coefficient of
friction. In addition, when driving on a wet or slippery road low
speed is needed, since a longer period of time is needed to stop the
car. In this case water decreases the coefficient of friction between
the road and the tyres, and therefore the friction! The lower the
coefficient of friction the lower the friction. Furthermore, a heavier
object leads to greater friction! If a car is stuck in mud or snow place
heavy objects onto it in order to escape! This way the weight of the
car is increased and thus the friction.

Exercise
a) Complete the boxes below using the words: low, medium, high to describe the magnitude of the friction in each
case.

b) How can you get your car out when stuck in snow? Note that rescue team is late and you are in a hurry.
.................................................................................................................................................................................................................................

Friction acting as a friend
Many times friction is desirable, acting as a friend.
Specifically, when we use the brakes on our bicycle, we
manage to reduce the velocity with the help of friction!
When we hit the brakes on a car, the wheels stop turning
and the car stops due to the force of friction that is created
between the road and the wheels. The effects of friction
are visible on the wheel marks that are left on the road.
Generally, if there was no friction, normal movement of
objects could not be achieved (for example driving a car on
the road or even walk), as everything would slide!
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.................................................................................................................................................................................................................................

Knowledge check: check what you have learned.
What is friction?
Which are the two types of friction?
What is the coeﬃcient of friction?
Which factors aﬀect friction?
How important is friction in our life?
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friction car
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