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Activity P1.5a Introducing forces
Learning objectives

· Describe how forces may change the size, shape and motion of a body.
· Find the resultant of two or more forces acting along the same line.

Learning outcomes

· Be able to describe how forces may change the size, shape and motion of a body.
· Be able to find the resultant of two or more forces acting along the same line.

Common misconceptions
The idea that if forces in one direction are positive, then forces in the opposite direction are negative does not come easily to many students. To get good results in the practical work requires skill and patience. Lots of repeats should remove many of the random errors, but won’t help with systematic ones, such as incorrect zeroes on the force meters.

Resources
Student Book pages 45–49
Files found at www.collins.co.uk: P1_5ai_Worksheet; P1_5aii_Worksheet; P1_5a_Tech_notes

Approach
Introduce the activity
Stretch a long length of rubber tubing to remind students of the effect of forces on materials. Suggest that the length of the rubber tubing tells you about the size of the force stretching it. Introduce a force meter as a device that uses the length of a spring to measure a force. Show students how to set the zero and take readings from it.
SAFETY INFORMATION: Take care not to overstretch the tubing. Students sitting nearby should wear eye protection.
Develop the activity
Discuss the effects of forces. Use Student Book pages 46–47 to assist with the discussion. Talk about the various types of force. Discuss the nature of friction and how it is sometime useful and sometimes a disadvantage.
At this point students can carry out the practical activity on Worksheet P1.5ai. If you do not have enough equipment, this could be done as a demonstration, but make sure that students are fully involved by asking questions and including them in doing the activity.
The practical gives students practice in thinking about some of the forces acting on an object on a ramp (friction, weight and pull). The investigation can expand or contract to fit the time available.
Students may be delighted to find that the friction force is proportional to the mass of the object when the ramp is horizontal. There is no such easy pattern as the slope of the ramp is increased; the pulling force must become the weight of the sled when the ramp is vertical.
Students can now discuss the questions on page 47 of the Student Book in pairs. Worksheet P1.5aii provides additional practice on finding forces.
Finish the activity
Discuss the results of the practical. Ask students to tell you two things that they thought worked well and one thing that they would change if they had a chance to repeat the practical.
Ask students to work with a partner to make a summary of the main points of the activity.
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