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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:

     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.

I. Making a magnetic field tracing – Review the field shape of permanent magnets

II. Observing magnetic fields created by electron currents 

III. Building an electromagnet

IV. How are electromagnets used in everyday devices?
I. What is the shape of a magnetic field around a bar magnet?

Reviewing and Building on Prior Knowledge

A. Create a Magnetic Field Tracing.  A compass is a tool that can show the direction of magnetic field lines.  The north pole of the compass always points the direction of the magnetic field.   For example if a compass is brought near the North Pole of a bar magnet the N pole would be repelled and the South Pole would be attracted. 
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A compass can be used to trace a magnetic field pattern around any magnet.  This magnetic field tracing will show the magnetic field in greater detail than a pattern created by iron shavings.

Directions for creating a magnetic field tracing (for any type of magnet):

1. Place a magnet on a large sheet of white paper.  

2. To begin drawing a field line place a small compass near the North Pole of the magnet.

3. Mark the location of the North and South Pole of the compass on the paper.  Connect these marks with a arrow.  The N pole mark becomes the tip of the arrow and the S pole becomes the tail of the arrow.

4. Move the compass so that the S pole points to the tip of the arrow you just drew.

5. Mark the location of the North and South Pole of the compass again and repeat steps 3, 4, and 5 until you run out of paper or return to the S pole of the magnet.

6. Start the compass at another location near the North pole
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An example of a magnetic field tracing of a bar magnet

How can we observe the magnetic fields created by electric currents?

Observations 

Because any moving charge creates a magnetic field, electron current in a wire should also create a magnetic field.  

Directions from California Science, Macmillan/McGraw-Hill:

[image: image4.jpg]Explore

How does an electric current
affect a magnet?

Make a Prediction
Can an electric current move a magnet?

Test Your Prediction

o Wrap fine wire around a compass in
several loops.

o Turn the compass so its needle stays lined
up with the coils of wire.

© Observe Connect the wire ends to the
battery to make a circuit. What change do
you notice in the compass?

@ Experiment Open and close the circuit.
What does the compass needle do?

Draw Conclusions

© Infer What happened to the compass
needle when electric current was flowing?
Why did this happen?

G Did you detect a magnetic field around the
wire when there was no current?

ST More

Experiment Reverse the wires on the battery.
What happens? Explain the result.

4 IE 6.a. Differentiate observation from inference
(interpretation) and know scientists’ explanations
come partly from what they observe and partly from
how they interpret their observations.

e

+ fine wire, about 40 cm
* compass

= D cell battery

« battery holder





Observation Notes:

III. How to build an electromagnet

Construction
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Directions:
1. Start with an unmagnetized iron nail. Cut a piece of paper a little shorter than the nail and about 12 cm long.

2. Wrap the paper around the nail and secure the end with a piece of tape so it does not unwind.  Do not tape the paper to the nail.  The ends of the nail should extend beyond the paper.

3. Measure about 2 yards of No. 30 enameled copper wire (available at hardware stores).  

4. Use sand paper to remove the clear plastic coating from each end of the wire.  This coating is acts as an insulator.  You should have about ½ inch of the bare wire exposed.

5. Carefully wind the wire around the paper tube, leaving about 25 cm of wire free on each end.  Wind it neatly and uniformly as possible with the winding close together.  Wrap a little tape around it so it does not unwind.  

6. Remove the nail and connect the coil to a battery (1.5 V should be enough).

Testing your electromagnet.
CAUTION: CONNECT THE ELECTROMAGNET TO THE BATTERY ONLY LONG ENOUGH FOR BRIEF OBSERVATIONS.  THE CIRCUIT WILL GET HOT AND THE BATTERY WILL QUICKLY DRAIN!

Experiment with your electromagnet by  trying the following:

1. Pick up small pieces of iron, staples or paper clips.

2. Use iron filings or a compass to determine the pattern of the magnetic field and draw the pattern below:

III. How are electromagnets used in everyday devices?

Application of Science

Why is an electromagnet useful?

The electromagnet is useful in the construction of everyday devices for two reasons:

1. The shape of the electromagnet has well defined N and S poles.  On your electromagnet magnetic field diagram can you label the N and S poles of the electromagnet?

2. The electromagnet can be turned off and on almost instantaneously.  Explain why a magnetic field is created when the circuit is completed or closed?  Explain what moves to create the magnetic field.

Below are a few electromagnetic devices.  Can you locate the electromagnet and explain how the device works?
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