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Learning objectives

· Show a qualitative understanding of efficiency.
· Extended  Recall and use the equations:
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Learning outcomes
· Understand efficiency.
· Extended  Be able to recall and use the equations: 
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Common misconceptions
Some students must be given plenty of support and encouragement when a lesson involves calculations. Lower-ability students are usually happy with the idea that energy in = total energy out, but tracking down all of the outputs for a system can be tricky for some students. Some will need a lot of convincing that when energy appears to go missing, some heating of the environment happens.

Resources

Student Book page 89
Files found at www.collins.co.uk: P2_2bi_Worksheet; P2_2bii_Worksheet; P2_2b_tech_notes

Approach

Introduce the activity
Remind students what they know about energy transfers and conservation. Ask them what they understand by the word ‘efficiency’. Give an example of the light bulb, where only some of the energy input is transferred as useful energy (light) and some is transferred as heat to the surroundings. Display an EU rating chart from an electrical appliance such as a lamp, washing machine or car. Ask questions to establish why it is good to increase energy efficiency [transferring energy to a useful form is expensive; the supply of energy is limited].
Develop the activity
If you have enough equipment, students can work in small groups to carry out the practical on Worksheet P2.2bi. If you do not have enough equipment for this practical, then it could be done as a demonstration, as long as you actively involve students by asking them what they think will happen, what they observe, and to explain the results. They should also carry out the calculation using the results in the ‘Analyse and interpret results’ section.
SAFETY INFORMATION: Make sure that students DO NOT completely immerse the heater in the water, and that the cable connection is above the water at all times. Remind students that the heater should not be operated when it is not in the water.
Extended   Students should answer the questions on Worksheet P2.2bii.
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Finish the activity
Discuss the practical activity from this lesson. Did students encounter any difficulties? If so, how did they overcome them.
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