Magnets and Electricity
January 2011
3:05-3:20: 
Introductions, snacks, roll call, assign to groups (#1-6 or #1-5 depending on class size…4 students/group works well)
3:20-4:35: 
Rotate through 5 stations, approximately 15 min at each station

4:35-4:45: 
Work as a team on the Scavenger Hunt Q & A

4:45-5:00: 
Teams come back together to go over the answers to the Scavenger Hunt

Talk about next session: Farming for Fuel
Take home: 
Magnetites in small baggies
Station 1: Learning about Magnets (15 min for two activities)
I. Calculate Load of a Magnet  
(Adapted from: Galileo For Kids by Richard Panchyk, p. 42)

Materials:

Magnetite rocks

Commercial magnet

Paper clips

Procedure:

1. Look at magnetite (lodestone) rock samples—what ‘sticks’ to the rocks?

2. Take the rock and cover it in paperclips. Gently shake the rock to knock off loose paperclips. Take remaining paperclips off and count them.
3. Repeat #2 with the commercial magnet. 

	Magnet:
	Number of Paperclips 

	Lodestone
	

	Commercial magnet
	


Which magnet ‘holds’ more paperclips? Why do you think that is so?

II. Learning Mates’ Electricity and Magnetic Combination Kit 

 (Available from SteveSpangler.com, about $40 with S&H)

Do activities from the manual: 
A1-A5: Examine Magnets and Magnetic Forces

B1-B12: Direct Circuits

Helper: Be sure to discuss ‘domains’ as well as North and South poles in a magnet
Station 2: Fun with Static Electricity (15 min for two activities)
A. Dancing Soap Bubbles  
(Adapted from: Electron Herding 101 by B.K. Hixson, p. 44)

Materials:


Balloons


Bubble solution and bubble ring

Procedure:

1. Blow up a balloon for each student (use balloon filler or puff). Have the Helper tie off the balloon. 

2. Have each student charge a balloon by rubbing it (in one direction) along his or her head (one balloon/person)

3. Have the students line up—one dancing balloon person at a time

4. Have the Helper blow large-sized bubbles slowly towards the student with the balloon
5. Try to make the bubbles hover or move around following the balloon (but don’t touch the balloon or they will break!).

Helper: The soap bubble is really a sphere of water—made out of hydrogen and oxygen atoms. The negative charge on the balloon (after you rub it on your hair) attracts the positive hydrogen atoms and repels the negative oxygen atoms. The attraction is greater than gravity, making it appear that the soap bubble is ‘hovering’ in the air. This is a tricky experiment; keep trying and try to blow LARGE bubbles. 
B. Dancing Cobra  
(Adapted from: 365 Simple Science Experiments by E. Richard Churchill, Louis V. Loeschnig and Muriel Mandell, p. 183)
Materials:

8” thread tied to a pin

Strong magnet

Procedure:

a. Tie an 8-inch length of thread around the head of a pin

b. Hold the tail of the string; lift the pin head with the magnet

c. When the pin is upright, carefully lift the magnet away from the pin so the pin is slightly suspended in midair; hold onto the tail!

d. Move the magnet in circles and watch the pin and thread (the cobra) follow the movements; wave your finger between the pin head and the magnet—what happens to the pin? 

Helper: Explain the magnetic force is overcoming the force of gravity—esp. note that no touching is required. This is proof that the magnet’s attraction can pass through the air and at the right distance, can ‘balance’ the force of gravity. “Feel the force, Luke”
Station 3: Learning Mates’ Electricity and Magnetic Combination Kit (15 minutes for this)
(Purchased from SteveSpangler.com, about $40 with S&H)

Do activities from the manual:
C1-C3: Creating a magnetic field with electricity

D1-D5: Creating electricity with magnets

Station 4: More Fun with Magnets in the Workplace (15 min)
A. Coin Artist  
(Adapted from: 365 Simple Science Experiments by E. Richard Churchill, Louis V. Loeschnig and Muriel Mandell, p. 187)

Materials:

3 books

Magnet tube

4 coins (domestic), some coins (foreign)
4 other metal objects

Procedure:

a. Stack two books on top of one another and lean a third against the stacked books to make a ramp

b. Hold the magnet tube in the middle of the ramp.

c. Roll coins (penny, nickel, dime, quarter) and three other items down the side of the book

d. What happens? Why?

Hint: US Official government-minted coins are minted from alloys or mixed metals that are NON-magnetic. 

Helper: Ask students where they might see this sort of system used in a work place—how do you think coin-operated machines ‘know’ non-US coins? 
Be sure to MENTION ‘Industrial grippers’—special magnetic shoes and gloves worn by construction workers working on steel girders.
B. Mysterious Magnet Tube:   
Purchased from SteveSpangler.com

Materials:

Magnetic cylinder

Magnetic tube filled with iron filings

Paper 

Pencils

Procedure:
a. Put the magnetic cylinder in the tube with the iron filings—shake gently. 
b. What happens? Where are the most magnetic filings? Where are the least? What happens to the filings when you take the cylinder out of the tube?
c. Draw a picture of the magnetic fields

Helper: Talk about magnetic fields—strongest at the poles, weakest in the middle

C. Magnetic Marbles:   
Purchased from SteveSpangler.com

Materials:

Magnetic Marbles
Procedure:
a. Scatter the marbles in a 3 foot circle
b. Take one marble and try to hit another marble. If you connect, keep going and try to make another pair; if you miss, let someone else try

Helper: Talk about how magnets can be used in the work place and home.
Station 5: More Fun with Static Electricity

A. Repelling Balloons  
(Adapted from: Electron Herding 101 by B.K. Hixson, p. 44)

Materials:

2 balloons/student

3’ foot string/student

Procedure:
a. Tie two UNCHARGED balloons together with a 3-foot string

b. Hold the center of the string and observe the balloons behavior

c. Charge each of the balloons on your head (stroke in the same direction 20-30 times)

d. Observe the balloons behavior

What is different between the charged and uncharged balloons?

Helper: Explain how stroking the balloon on a head steals negative charges (electrons) from the hair shafts and lines up the negative charges on one side of the balloon and that ‘like’ charges repel. 

B. Dinosaur Attacks  (Adapted from: Electron Herding 101 by B.K. Hixson, p. 40)

Materials:


2 tracings/student (one tracing paper, one sticker on tracing paper)

2 balloons/student

Procedure:
a. Crumple the tracings on the table (just a little bit)
b. Wave the charged balloons over each tracing

c. Have a ‘battle’-note which tracing works better—the paper only one, or the paper+sticker? Which kind of dinosaur sticks longest to a balloon?
Helper: Explain how the negative charges on the balloon surface pushes the negative charges in the paper to the bottom of the paper. The positive charges on the surface of the paper are attracted to the balloon, so the tracings jump up.
Scavenger Hunt Questions

(from Magic School Bus Series)

#1 

A magnet picks me up.

A magnet holds me high.

I’m not paper, wood, or rubber.

I’m not plastic – what am I?

#2

We look the same as rocks.

But we don’t act the same.

We are natural magnets.

Can you guess our name?

#3

We’re in each magnet.

Here is your big clue.

One is north, one is south,

Together we are two.

What are we?

#4

These magnets work with electric power.

You can turn them off and on. 

They make a motor run for hours, 

But with no electricity, their power is gone.

#5

Magnets can run motors.

But you know that is not all.

With these special boots and gloves,

They help workers climb the wall.

#6

When you are lost you look at me.

On my face there is an S,W, N and E.

Only with magnetism will I point the right way.

If you trust me, I won’t lead you astray.

Scavenger Hunt Questions

(from Magic School Bus Series)

Answer #1: Metals that contain iron and steel stick to magnets.

Answer #2: Magnetite is a rock that is a natural magnet.

Answer #3: Magnets have two poles, north on one end, and south on the other.

Answer #4: The kind of magnet that uses electric current and creates motors is an ‘electro-magnet’

Answer #5:  Workers climb steel walls wearing industrial grippers. 

Answer #6: A compass uses a magnet to show which way is north.
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