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Learning objectives

· Extended  Recall and use the equations P = IV and E = IVt.

Learning outcomes

· Extended  Be able to recall and use the equations P = IV and E = IVt.

Common misconceptions

Students will not yet be used to dealing with mixed units in science, so will need to be made aware of the need to express values in basic units (W, J or s) before putting them into a formula.

Resources

Student Book pages 245–247
Files found at www.collins.co.uk: P6_3a_Worksheet; P6_3a_Tech_notes

Approach

Introduce the activity
Arrange a circus (display) of different mains electrical appliances around the room. Give students 10 minutes to find out the power rating (W or kW) of each appliance from its base plate. Using the section on ‘Electrical energy’ on page 245 of the Student Book as a guide, explain the significance of the power rating, and make an energy transfer calculation, involving a power rating in kW and a time in minutes or hours, to emphasise the need to convert quantities into base units before making calculations.
SAFETY INFORMATION: It is safer to turn off the mains supply to the room while students are handling the appliances.
Show students a microwave oven. Invite one of them to find the base plate and tell you what its power rating is. Place a potato in the oven, turn the oven on and use a stopwatch to measure how long it takes to cook it.
Show students how to combine both numbers to calculate the electrical energy transfer down the mains lead: multiply the voltage by the current to work out the power, and then multiply power by time to work out the amount of energy transferred when the appliance is switched on.
Develop the activity
Discuss the link between power, current and voltage. Use the section ‘Energy, current, voltage and time’ on pages 246–247 of the Student Book to help with this. Remind students what they observed in the introduction.
Allow students to try the worked examples on page 247 of the Student Book without the solution at first. After a period of time, compare students’ answers with the given solutions and discuss any differences. Students should answer the questions on page 247 of the Student Book with a partner.
Now carry out the kettle demonstration, which provides the measurements needed to complete Worksheet P6.3a. You use a kettle to boil a known mass of water.
SAFETY INFORMATION: Boiling water is scalding and appropriate care should be taken.
Encourage students to help with taking measurements, but do not let them take measurements of the temperature of the boiling water: this is too dangerous. The measurements you need to calculate the heating power of the kettle are: mass of empty kettle, mass of kettle + water, mass of water, temperature rise of water. From these measurements, students can calculate the power rating of the kettle. They can use Worksheet P6.3a to make the calculation.
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Students should tackle the worked example on page 247 of the Student Book as described above. They will not only need to be able to transpose the formula E = IVt = Pt to answer these questions but also deal with conversions of power and time to basic units. Some students will find this difficult, but you could point out that this is what people have to do in the real world of work, not just scientists. They can then answer the questions on page 247 of the Student Book in pairs.
Finish the activity
Ask students to write down two things that they did well in the activity and one thing that they feel they could improve. Discuss responses and deal with any issues that arise.
