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	4
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	Year Level:
	9
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	Solar Car

	Date:
	
	Duration:
	50 min

	

	Aims
	reviewing the link between electricity and magnetism and expanding the idea to DC electric motors

	

	

	Assessment and Evaluation

	prac report, questions for homework

	

	Time (min)
	Procedure/Script
	Management/ Orgn/Resrc

	Tuning In

	10
	Probing electro-magnetism

· what happens if we wrap electric wire around a nail and connect the wire to a battery?  (prepare demo as talking – demo by picking up paperclips)
· why?  (open questioning – investigate student reasoning)

· what happens if we remove the nail?

· which way is north?  how do we know?
· what happens if we bring a horseshoe magnet close? does direction matter?
· (can demonstrate in profile on overhead – mark N of magnet)
· with an electric motor, an axle is put through the middle of the nail and the magnetic field is swapped every half turn to keep it going
	

	Procedural Steps

	5
	Make your own motor
· demonstrate how the motor is made
· go over expectations for prac write-up – to be submitted at end
	

	20
	Working Time

· circulate to assist/supervise students
	

	10
	Motor Theory
· in order to keep the motor turning, we need to keep turning the magnetic field
· insulation removed on only one side to turn magnetic field on & off

· simple 2 pole motor - 2 windings, commutator (sketch or demo)
· commutator allows switching of current flow direction in coil
	notes on board

	Wrapping Up and Review

	5
	Wrap up
· start on homework
	

	Extension  Activities

	
	Homework

· Read the article and answer the questions that follow
	

	
	Thinking & Research
· Your motor usually needs a bit of a spin to start it.  Discuss why this is so.  How do small motors that you can buy overcome this problem?
	

	

	Teacher Resources
	Student Resources

	overhead projector, small nails, horseshoe magnet, plastic/paper cups, paperclips, transformer wire, masking tape, sandpaper, battery holders, alligator clip wires, film canisters, small magnets
	workbooks, calculators, pens


Electric Revolution
Aim:
/1

Procedure: (summarise in your own words)
/3

Observations: (what happened, describe how the motor looked and acted in operation, etc) 
/3
Questions:

Why is the wire coiled into a loop?
/1

Would it matter if it was coiled into a different shape?  (i.e. square, triangle, cross shape, etc.)
/2
Why was the insulation from only half the wire on one side removed?
/3
Conclusion (did you achieve the aim, discuss possible errors, & consider improvements)
/3
Board Summary A

	What’s going on? 
· Current flows through the wire coil and creates an electromagnet: 

· one face of the coil becomes a north pole, the other a south pole.

· permanent magnet attracts its opposite pole on the coil and repels its like pole, causing the coil to spin.
· it exerts FORCES on the coil
	Why is just half of one projecting wire bare?

· if we don’t change the magnet caused by the coil, the south pole of the loop electromagnet will move to the north pole of the permanent magnet, and stay there.

· with half of one end insulated, you stop the electric current from flowing for half of each spin so the electromagnet is off
	Heading 

· as the pole of the coil approaches its opposite on the magnet the current stops
· the inertia of the rotating coil carries it through half of a turn, past the insulating paint.

· when the current starts again, the twisting force is in the same direction as before
· the part that turns the current on and off is a type of commutator
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