Electricity & Magnetism

   
NPES Panther Pete Science Lab – Grade 5  


	Center 2:  Make an Electromagnet 

	Introduction:
Take a bar magnet and use it to pick up some paperclips on the table.  Explain to the students that this is a bar magnet.  It is a magnetized piece of metal that always carry its magnetic charge.  It is a “hard” or permanent magnet.  You can’t turn the charge off.  To release the objects, you have to pull them off, interrupting the magnetic pull.  

Stronger magnets can be made by using electricity.  This is called an electromagnet.   It is not like the ordinary bar magnet I just showed you, which is always magnetic.  You can switch the power of an electromagnet on and off.  We call this type of magnet a “soft” or impermanent magnet.  In this center, you’ll be able to experiment with one and even make your own electromagnet.

Activity 1:

· Students will need to work in pairs.  Pass out 1 electromagnet to each pair.  
· Have the students examine the electromagnets.  Explain:  If you take a look at your electromagnet, you will notice that there are two sections of wire at each end. These coils have soft iron inserted into the middle of them (the horseshoe shaped bar). By following the wire closely with your eye, you can also see that the coils are wrapped around in opposite directions. The coils, when carrying a current, induce two magnetic fields and force the iron to become magnetized. Each coil, because the current flows in opposite directions, creates a different magnetic pole on the ends of the horseshoe shaped iron bar.  
· Show students that the electromagnet as it is has no magnetic qualities. It will not pick up a paper clip.
· After students have had a chance to examine the electromagnet, give each group 2 alligator leads and 1 battery pack.  
· Have students connect one end of an alligator lead to the metal attachment on one end of the battery pack, and the other end of the same alligator lead to the end of one of the wires of the electromagnet (the end portion without the wire coating).  Do the same with the second alligator lead, attaching it to the other end of the battery pack and the second wire from the electromagnet.
· The electromagnet should now be a strong magnet.  Students can use the included metal bar to hang small weights from the magnet.  
· While a small weight is attached to the magnet, have students remove the power source (battery) by simply disconnecting one end of one of the alligator clips (it doesn’t matter where – anywhere will break the circuit).  The item should fall from the magnet.  
· The electromagnet will likely retain some mild residual magnetic properties (it may still pick up paperclips), but it is no longer strong enough to hold the weights, and the remaining magnetism will likely diminish over time.  
· Explain:  An electromagnet is a “soft” or impermanent magnet.  When the power is disconnected, the device is no longer magnetic.  

Activity 2:

Now let’s see if we can make our own electromagnets!
· Give each student the following:  Screwdriver with longer wire coiled around it, battery pack and two alligator leads.
· Connect the wire at the handle end of the screwdriver to one end of an alligator lead, and the other end of the same alligator lead to the battery pack.
· Do the same with the wire at the other end of the screwdriver, using a second alligator lead, and attaching it to the other end of the battery pack.
· The screw driver is now an electromagnet.  Place the metal end of the screwdriver above a pile of paper clips.  What happens?  (The screw drive should pick up the paper clips).
· Now turn off the magnet by disconnecting one end of one of the alligator leads (to break the circuit) and test your electro magnet.  What happens:  It can still pick up objects, but loses strength gradually.  Why?  Because the electromagnet is a ‘soft’ or impermanent magnet.  It will eventually lose strength.

Explain:  The coil of wire wrapped around the base of the screwdriver creates a magnetic field when electricity flows through it.  
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