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Topic: What is meant by the efficient use of energy?





Activity: Working out the efficiency of a ball
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Objectives (including specific refs to HSW):


To calculate the efficiency of a device using


Efficiency = useful energy transferred by the device


		Total energy supplied to the device


The greater the percentage of energy that is usefully transformed in a device, the more efficient the device is.


There will always be some variation in the actual value of a variable no matter how hard we try to repeat the event.


Random error can result from inconsistent application of a technique.  Systematic error can result from consistent misapplication of a technique.


Any anomalous values should be examined to try and identify the cause and, if a product of a poor measurement, ignored.





Outcomes: 


Most students should be able to:


Describe how friction is the cause of much of the wasted energy


Understand that energy that escapes to the surrounding as heat is not available for other energy transfers, so is useless.


Calculate the efficiency of a device.


Some students should be able to:


Perform calculations including the rearrangement of the efficiency equation.














Suggested Activities (including specific refs to HSW):





Starter: Demonstrate/ or show picture of a Bunsen burner heating a beaker of water.  Pupils then need explain how energy is wasted.


Main:  


Get pupils to rub their hand together and draw a simple energy diagram showing the energy changes.  This will give you a chance to remind pupils about friction and that it produces heat.


Show pupils efficiency equation and demonstrate how to use it.  Remember higher pupils need to know how to rearrange it. 


Demonstrate dropping a ball.  Get pupils to explain what happens to the energy.


Pupils now can do the practical ‘Bouncing ball,’ sheet P1a.10a, paying special attention to HSW.  They also need to identify how energy is wasted and where it goes. 





Plenary: Wasted energy wordsearch





Apparatus / Materials Required





Meter rules, stopwatches, balls.





Sheet – P1a 10a – Bouncing ball 











Safety:


Pupils should not drop the ball more than 1 meter.  If a pupil is short they should put the apparatus on the floor not stand on a stool.





References:


Longman for AQA p 186 – 187


Science Foundations for AQA 


P232 – 233


Science uncovered p172 - 175





Homework ideas: Pupils could analyse some data from an experiment or do some more practice calculations.





Differentiation


Extension: Pupils could do more challenging examples for calculations.


Support: Pupils could be given a writing frame to record their practical results.








