Magnets and Motors Unit Design

Grade 6
RI Statements of Enduring Knowledge - (Established Goals):  

 PS 3 - The motion of an object is affected by forces.

	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 
Assessment Evidence

	PS3 (5-6)–8

Students demonstrate an understanding of force (e.g., friction, gravitational, magnetic) by…

8d showing that electric currents and magnets can exert a force on each other.


	PS3 (5-8) INQ+ POC –8

Use data to determine or predict the overall (net

effect of multiple forces (e.g., friction, gravitational,

magnetic) on the position, speed, and direction of motion of objects.




Words in bold are important for science vocabulary development, and should be used for word walls.

	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas
(Understandings)

	1
	Getting Started
	· What do you know about magnets and motors?
	

	2
	What Can Magnets Do?
	· What are the properties of magnets?
· What are some uses for magnets?
	All permanent magnets must contain iron, nickel, or cobalt.  
Not all metals are attracted to magnets

	3
	How Can You Find Out What Magnets Can Do?
	· What kinds of materials are magnetic?
· Are all metals the same?

· What are some ways you can tell different metals apart?
	A hypothesis is a tentative assumption about a given set of data for the purpose testing the validity of an idea.  It is different than a prediction which involves guessing about a future event –“If I do -----, then ----- will happen”.

	4
	Measuring Magnets
	· How can you set up a fair test to test the strength of magnets?
	A fair or controlled experiment is one that keeps all things the same, except the thing that you are trying to investigate.

	5
	Building a Compass
	· What are the characteristics of a magnetic compass?
	The earth acts as if it were one big magnet.  That’s why the magnets in compasses align themselves the way they do.
Magnets have two poles – two places where the magnetic strength is strongest.

The “north-seeking pole” (or just north pole) points towards the earth’s north pole.  The other end is called the “south-seeking pole” (or just south pole).

Opposite poles attract; similar pole repel.

	6
	Using a Compass – Which Way Is Which?
	· How can you use an extra magnet to spin your compass?
	Opposite poles of magnets attract and will pull the compass toward the magnet. By reversing the extra magnet at just the right moment, the force will change from a pull to a push – this should happen just as the pole of the compass is nearing and passing the hand-held magnet.

	7
	Creating Magnetism Through Electricity
	· How can you create magnetism with electricity?
	Any time an electric charge is moving (such as the current in a wire), it will create a magnetic field around it.
Electric charges are all around us – even in the earth’s core; since the earth is spinning, the electric charge is also spinning thus creating the earth’s magnetic field.  When solar flares from the sun erupt, they emit huge streams of charged particles into the region around the sun, creating powerful magnetic fields which can affect earth’s atmospheres in such ways and airplane and satellite communication problems and the aurora.  

Reciprocally, if you move a magnet near a closed circuit of wire, the moving magnetic field will induce a current in the wire.

	8
	Making Magnets with Electricity
	· How can you make an electromagnet stronger?
	Electromagnets are made by making a coli of wire and then passing electricity through it.  Since each loop of wire becomes magnetic, when current flows through multiple loops, the coiling makes the electromagnet stronger.
Using an iron core to wrap the coils around will increase the strength of the electromagnet.  Since iron is a magnetic substance, it will help concentrate the magnetism through the center of the coils.

	9/10
	Planning and Carrying Out an Experiment to Test the Strength of an ELectromagnet
	· What are some variables that affect the strength of an electromagnet?
	Electromagnets can be made stronger by
1. using more turns of wire

2. using an iron core

3. passing more current through the wires

	11
	Showing Others What You Have Learned
	· What’s a good way to communicate your results to the rest of your class?
	Graphs reveal patterns among data that are easy to see.

	12
	Making a Motor
	· How can you use electromagnetism to make your compass rotate?
	The basic ingredients of a motor are electricity, magnetism and a way to turn the electricity on and off at the right moment.  By turning on and off the electricity flowing to an electromagnet at the right moment, the electromagnet can be made to attract (when the switch is on and electricity is flowing), then coast (when the switch is off).  The switch must be operated by the student at the proper moment.

	13
	Building a Spinning Coil Motor
	· How can you improve the spinning compass motor to a more sophisticated one – a spinning coil motor?
	The spinning coil motor in principle should not work.  Because the current in the wires always flows in one direction, it creates a magnet that always has a fixed set of magnetic poles.  Because of this, the coil should align itself with the stationary magnet and remain fixed in position.  The coil does in fact spin, but not for reasons that are obvious.  It spins because of the bouncing motion of the coil as it spins, interrupting the flow of electricity and producing an on/off switch that causes the coil to keep on spinning.

	14
	What Is Inside an Electric Motor?
	· What Is Inside an Electric Motor?
	Motors contain stationary magnets fixed to the inside of the housing, and coils of wire attached to a rotating part of the motor.  

Electricity is delivered to the coils of wire through special segmented strips called commutators.

	15
	How Does a Motor Work?
	· How Does a Motor Work?
	The motors in this experiment have stationary magnets attached to the inside of the housing which interact with electromagnets wound around the spinning part of the motor (the armature).  The automatic switching is performed by the motor’s brushes and commutator.  As the magnets and electromagnets attract and repel to rotate the armature, the brushes make contact with the different segments of the commutator.  These segments are commented to three electromagnets.  As the motor rotates, the brushes touching  different commutator segments cause the three electromagnets to be turned off and on continuously.

	16
	Generating Electricity
	· What happens when you supply the motion to the spindle of a motor?
	Motors are devices that take in electricity and produce motion.

Generators are simply the counterpart of motors.  Instead of taking in electricity, generators are made to spin by some outside force, and in return they supply electricity.   Generators are simply motors acting “in reverse”. 
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