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Activity P2.3a Power
Learning objectives

· Relate (without calculation) power to work done and time taken, using appropriate examples.
· Extended  Recall and use the equation P = E/t in simple systems, including electrical circuits.

Learning outcomes
· Know that power is related to work done and time taken, and be able to give appropriate examples.
· Extended  Know that P = E/t in simple systems, including electrical circuits.

Common misconceptions
Like work, power has a precise meaning in science and a much looser meaning in everyday life. Not only does it mean things that have nothing to do with energy transfer, it is also often used to describe a force.

Resources
Student Book pages 93–95
Files found at www.collins.co.uk: P2_3ai_Worksheet; P2_3aii_Worksheet; P2_3a_Tech_notes

Approach

Introduce the activity
Demonstrate the use of an electric motor to raise a mass up from the floor to bench height. Introduce the idea of power and make a quick measurement of its value for the motor.
Ask for a volunteer who can lift weights to show what he or she can do with dumbbells. Discuss the distinction between the volunteer’s power and the force that the volunteer can exert. Make a rough measurement of the volunteer’s arm power.
Develop the activity
Using the section ‘Power’ on page 93 of the Student Book, introduce the students to power.
Extended  Students can try the worked examples on page 94, as before, they should attempt to work them out without solutions first. Students need to be familiar with the idea of calculating work done followed by power in order to understand the following practical work.
Students can then carry out the practical on Worksheet P2.3ai. Consider doing this activity in the school gym, and contact the PE department for support. Some students can be very competitive when measuring their power. It is important that they don’t damage themselves by over-exertion. Some will be unwilling to take part in physical activity – allow them to borrow results from another student. Please note that calculations of power are not required in the core curriculum, but it may be useful for students to do the practical.
SAFETY INFORMATION: Take care that masses or dumbbells are not dropped on feet.
Extended  Students can then work through the questions on Worksheet P2.3aii. For question 2, encourage students to show all the steps in their working. Each question involves two or three steps, so it is easy to get lost if you try to do them with just a calculator.
Finish the activity
Issue students with a sheet of paper each and give them a quick test to find out if they know their way around the equations for calculating work and power.
Use class questioning to establish that students can demonstrate the scientific meaning of some key words: force, energy, work and power.
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