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Learning objectives

· Describe how forces may change the size, shape and motion of a body.
· Recognise that if there is no resultant force on a body it either remains at rest or continues at constant speed in a straight line.
· Understand friction as the force between two surfaces which impedes motion and results in heating.
· Recognise air resistance as a form of friction.

Learning outcomes
· Be able to describe the ways in which forces may change the size, shape and motion of a body.
· Be able to recognise that if there is no resultant force on a body it either remains at rest or continues at constant speed in a straight line.
· Demonstrate an understanding of friction as the force between two surfaces which impedes motion and results in heating.
· Be able to recognise air resistance as a form of friction.

Common misconceptions

Students need to understand that when they talk about a force, they also need to state the object on which that force acts. The action force on one object is equal and opposite to a force on another object. This does not prevent the resultant force on any object from being other than zero. If the resultant force on a body is zero then it will remain at rest or continue at a constant speed in a straight line.

Resources
Student Book pages 56–57
Files found at www.collins.co.uk: P1_5c_Worksheet; P1_5c_Tech_notes

Approach

Introduce the activity
Ask a student to stand on a set of bathroom scales on a low platform. The class should agree that gravity provides a downward force (weight) on the student. Then ask what will happen when the student steps sideways off the scales. The student’s downward acceleration suggests that while standing on the scales there must be another upward force to balance the weight. This reaction force comes from the compressed spring in the scales.
Now remove the scales and convince the class that the reaction force comes from the (tiny) compression of the platform. Note that all that is needed is a safe platform that can hold a student a short distance above the ground. It needs to be wide enough to accommodate the scales.
Suspend 500 g of slotted masses from a force meter held in your hand. Ask students to explain why the masses don’t accelerate toward the floor. Discuss the forces acting on the masses: the downward action from gravity and the upward reaction from the force meter. The upward reaction force is measured by the force meter, and because the masses aren’t accelerating, the downward action force must have the same value.
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Develop the activity
Discuss the section ‘Balanced forces’ on page 56 of the Student Book. Then discuss the section ‘Unbalanced forces’ on pages 56–57. Students should try the worked examples on page 56 as described in the previous activity. It is important that they get used to the idea of always mentioning the object on which a force acts. Forces cannot be there without objects to exert them and react to them.
They can then answer the questions on page 57 of the Student Book before completing Worksheet P1.5c.
You should then introduce friction using the text on page 55 of the Student Book. Make sure that students realise that air resistance is a form of friction.
Finish the activity
You could sit a student on a stool on a platform and use class questioning to identify pairs of balanced forces. Don’t forget to point out the pairs of forces here:
1. The gravitational attraction of the Earth pulling on the student, and the gravitational attraction of the student pulling on the Earth.
2. The normal contact force between the stool and the student acting upward on the student and the normal contact force between the student and the stool acting downward on the stool. Since the student is not moving, we can see that the weight of the student is equal to the upward normal contact force between the stool and the student. However, remind students that this is not an example of Newton’s third law, as the forces are of different types.
Newton’s third law is introduced in the next activity.
Place a student on a skateboard. Choose someone who is new to skateboarding. Ask the student to move forward without touching the ground. The student should find this impossible. Now give the student a large heavy ball and ask him or her to try again. Get the class to explain why throwing the ball forward allows the skateboarder to start moving backward.
