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Magnetism
Elk Grove Unified School District June/July 2008

Dr. Lynn M. Tashiro

CSUS Department of Physics of Astronomy

Focus on:

K-6 CA Standards for Magnetism:  Physical Sciences:

Kindergarten: 
1. Properties of materials can be observed, measured and predicted. As a basis for understanding this concept, students know:

a. objects can be described in terms of the materials they are made of (clay, cloth, paper, etc.) and their physical properties (color, size, shape, weight, texture, flexibility, attraction to magnets, floating and sinking, etc.).

Grade 2:
1. The motion of objects can be observed and measured. As a basis for understanding this concept, students know:

f. magnets can be used to make some objects move without being touched.

Grade 4:
1. Electricity & magnetism are related effects that have many useful applications in everyday life. As a basis for understanding this concept, students know:

 b. how to build a simple compass and use it to detect magnetic effects, including Earth's magnetic field.
 c. electric currents produce magnetic fields and how to build a simple electromagnet.

 d. the role of electromagnets in the construction of electric motors, electric generators, and simple devices such as doorbells and earphones.

f. magnets have two poles, labeled north and south, and like poles repel each other while unlike poles attract each other.

I. Experiential Activities with magnets

II. Key Magnetism Concepts/ Misconceptions

III. Assessments / Equipment notes

Rotate around to each of the following 3 stations and take careful notes.  The stations are designed to help you answer the following:

1. Magnets: What do they stick to and why?

2. Magnets and the earth: What does the earth do to magnets?

What happens to a floating magnet/Making a Compass

3. Magnetic poles, forces and fields: 

Do magnetic poles exert attractive or repulsive forces on each other?

What do magnetic fields look like?

Station 1.  Magnets: What do they stick to and why?

Materials: 

• 4 magnets (these can be the kind you might find stuck on your refrigerator)

• As many different kinds of materials as possible, paper clips

Directions: Experiment with magnets and different types of materials. Make a table that illustrates which materials are attracted to a magnet and which are not.

Some questions to think about:

1. What do the attracted materials all have in common?

2. Is a 5 cent coin made of nickel?

Station 2 Magnets & the Earth: 

A. What does the earth do to magnets?  

Why does a floating or suspended magnet always point the same direction?


• jar lid or piece of wood to float magnets on top of

	• Pyrex baking dish and water

Directions:

1.  Fill the Pyrex baking dish with water and float a magnet lid so that it can rotate freely.
	[image: image13.png]





What do you notice about the direction that the magnets line up?

Draw  a diagram of the room and each of the floating magnets.  Have your instructor locate geographic north relative to your drawing.  

Why do the magnets all point the same direction?

Hint: Use the following diagrams to write your explanation:
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B. Making a Compass

Materials: 

• small paper clip

• overhead transparency with compass design 

• Pyrex baking dish and water

Directions:

	Directions:

1. Cut out a circle around the compass design.

2. Unfold a paper clip so that it is a long straight wire

3. Stroke in one direction one end of the paperclip with the North pole of a magnet

4. Stroke in one direction, the other end of the paperclip with the South pole of the magnet.  Color this end of the paperclip with a red Sharpie pen.

5. Fill the Pyrex baking dish with water 

6. Float your cut out compass transparency in the center of the Pyrex dish

7. Set the paperclip on the transparency with the red end lined up with the North marking on the transparency.

8. Wait a bit until the transparency stops turning.  Your compass should now be pointing North!
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Station 3: Magnetic Poles, Forces and Fields

• Do magnetic poles exert attractive or repulsive forces on each other?  

• What do magnetic fields look like?
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	Materials:


2 Bar magnets with N and S pole identified

Round and square magnets

Horseshoe magnets

Flat “rubbery” flexible magnets (you also find these on refrigerators)

Red and white paperclips

Iron filings enclosed with tape between two overhead transparencies


1.
The bar magnets have a north and south magnetic pole identified and labeled.  Experiment with poles by bringing one towards the other.

What can you conclude about the magnetic force between like and unlike poles?

2.
All magnets have a north and south pole.  Use what you’ve discovered about poles and forces to identify the poles on the rest of the magnets.  Mark the north poles with a red paperclip and the south poles with a white paperclip.  Draw a diagram of each magnet identifying the poles on each.

3. Iron filings can be used to show the shape of a magnetic field.  Place each magnet on the overhead transparency filled with iron filings and draw the shape of the magnetic field surrounding each magnet.  In general magnetic field lines start at the north pole and end at the south pole.  Is this true for each of the magnets?

Sketch the magnetic field pattern for three types of magnets:  

(For a challenge try the flat rubbery magnet)

III. Key Magnetism Concepts

A. What causes magnetism?
Magnetism is caused by moving charge.  

B. Where is the moving charge in a magnet?….To answer this we have to look at the atom.

	Draw a picture of an atom :


	What charged particle is moving in the atom?


Although the electron has both orbital and spin “motion” most magnetic effects you observe are caused by the electron spin.

All the electron spins in an object add up to produce a total magnetic field.

· If two spins are opposite directions the magnetic fields cancel

· If two spins are the same direction the magnetic fields ad

C. How do electron spins behave in magnetic and nonmagnetic materials?

	Nonmagnetic materials

In nonmagnetic material (for example wood):

•spin directions are randomly oriented

•spin directions cannot be easily changed

Draw the electron spins inside a piece of wood.


	Magnetic materials

In magnetic materials (for example iron):

•groups of atoms have spin directions aligned.  These groups are called domains.

•spin directions can be changed

Draw the electron spins inside a piece of iron that is not magnetized

Draw the electron spins inside a piece of iron that has been magnetized.




III. Common Magnetism Misconceptions

Most common Misconception among adult learners:

“Electrical positive and negative charge is the same as magnetic north and south poles”

No!!!!! Although electricity and magnetism are related concepts electrical charges are not the same as magnetic poles.  Why the confusion?… maybe it is because like charges repel and unlike charge attract and the like poles repel and unlike poles attract.  On the level we are investigating these concepts that is where the similarity ends!  

Common misconception among kids: 

(from : http://www.amasci.com/miscon/opphys.html)
1. All metals are attracted to a magnet. 

( Copper, Gold and Silver are not attracted to magnets)

2. All silver colored items are attracted to a magnet

( Silver is not attracted to a magnet, although many “silver colored” objects contain iron which is attracted to a magnet)

3. All magnets are made of iron.

(Although iron is the most common magnetic material, magnets can be made from nickel or cobalt, also)

4. Larger magnets are stronger than smaller magnets

( very small ceramic magnets can be much stronger than large iron magnets)

5. The magnetic and geographic poles of the earth are located at the same place.

(The magnetic south pole is near the geographic north pole and  the magnetic north pole is near the geographic south pole)

6. The magnetic pole of the earth in the northern hemisphere is a north pole, and the pole in the southern hemisphere is a south pole.
(The magnetic pole of the earth in the northern hemisphere is a south magnetic pole.  The magnetic pole  in the southern hemisphere is a north magnetic pole.

IV. Assessments / Equipment notes

Assessment 1: Why does a magnet stick to a refrigerator door

a) Use a compass to identify the poles of a small square magnet.  Draw the magnet and label the poles.

b) Draw the atomic domains of the small square magnet.

c) Draw a diagram showing the atomic domains of the magnet and the refrigerator door when the magnet is stuck on the door.

d) Explain why the magnet sticks to the door using your diagrams above.

e) Sometimes a magnet gets dropped from the refrigerator.  If the magnet is repeatedly dropped it eventually stops sticking.  Use your atomic picture of the magnet to explain why this happens.

Equipment Notes:

1. Strong, reliable magnets with well defined north and south poles are necessary for some investigations.  Magnets purchased at craft stores (ex. Michaels) often do not have well defined north and south poles and cannot be used for some experiments.

2. Repeatedly dropping a magnet will cause the domains to lose alignment and the magnet will lose some of its strength.

3.  If one magnet is much stronger than the other you may not observe that like poles repel.  It is possible that you might observe like poles attracting.

4. An inexpensive magnetic field display for your overhead projector can be made by placing a pinch of iron filings between two overhead transparencies and taping the edges to enclose them. Because the filings can clump up you need to know what your are looking for since the pattern may not be obvious.

Compass Template (copy onto transparency making sure that ink is permanent)
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