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What is magnetism?


What things are magnetic? 

Is magnetism important?


What is an electromagnet?
Prior knowledge: What I already know about magnets
1.    What do you know about magnets?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2.    What things are magnetic?

________________________________________________________________________

________________________________________________________________________

3.    Where are magnets used?

________________________________________________________________________

________________________________________________________________________

4.    What do you call the ends of the magnet?    
___________________________________

5.    What is a compass and why is magnetism linked to it?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

6.    What shapes can magnets be?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Experiment 1.  

What items are magnets and what materials are attracted to magnets?

Aim: To determine which materials can be magnets.

         To determine which items are attracted to magnets. 

         Can you use a magnet to steal coins from a wishing well?
Apparatus: Bar magnet and a variety of other magnets

1.   Explain how the first two aims given above are different tasks.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Part A.   Which materials are attracted to magnets?

Use a bar magnet to determine which materials can be attracted to magnets.

Experiment design: Describe how you tested this proposition.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Use the table below to make a list of some of the items you tested.

	Material


	Magnetic or non-magnetic
	Material
	Magnetic or non-magnetic

	Wood

Nails

Plastic

Zinc

Glass

Copper

Steel


	
	Rubber

Pins

Polystyrene

Tine

Paper

Iron

Nickle

Aluminium

	


1.   Can you steal coins from a wishing well with a magnet? Explain your answer.

_______________________________________________________________________

_______________________________________________________________________

2.   How can you pick if an item will attract to a magnet?  (What type of things are magnetic)
Mysteries of Magnets.
The Shepherd Magnes 

Magnets have always been mysterious to man and as a result a number of legends and magic have surrounded magnets.  Even today!  Research Magnetic therapy, magnetic rings and bracelets, magnetic underlay, magnetic beds etc……..


Picture of a magnetic ring.

Picture Source: http://en.wikipedia.org/wiki/Magnet_therapy
History:

The most popular legend accounting for the discovery of magnets is that of an elderly Cretan shepherd named Magnes. According to legend, he was herding his sheep in an area of Northern Greece called Magnesia, about 4,000 years ago. Magnes was taking a walk when the iron nails of his two sandshoes stuck to a strange stone.  He ran back to his town and hold his friends about it. The strange stone was then investigated. The stone Magnes had discovered is called magnetite and pieces of it are called lodestones.  These are naturally occurring magnets Fe3O4.  This type of rock was subsequently named magnetite, after either Magnesia or Magnes himself. 

Part B. What things are magnets?

Apparatus: Variety of magnets and other objects

Use each of the magnets to confirm that it is magnetic

Results: 1.  Describe the items you that have decided are magnets
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
2.   Do magnets have to be a particular shape?

__________________________________________________________________________________________
3.   Are magnets made from certain materials?

__________________________________________________________________________________________

4.   What conclusions can you draw?

__________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

Magnetic forces affect only those materials that contain ___________, ______________ or _______________ .  Alloys which contain these metals e.g. steel, are also affected.  Magnets are made of materials that contain one or more of these metals.
Experiment 2: Poles

Aim: To investigates the poles of a magnet

         To make some rules to describe the behaviour of magnetic poles

Apparatus:  Variety of magnets

Part A: This time you are given two bar magnets.

Place the magnets near each other 

Record your observations

_______________________________________________________________________________________

1.  What are ‘poles’?

________________________________________________________________________

________________________________________________________________________

2.   Draw diagrams to explain how you will predict if there will be an ‘attraction’ or 

      ‘repulsion’ between two magnets. Draw the magnets like shown below
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Magnetism is a type of force, therefore a magnet can ________ or pull something.
We also discovered that like poles repel/ attract and unlike poles repel/ attract.
Part B: Other shaped magnets

1.    Do other shaped magnets have two poles?

       Use a variety of magnets to test this theory. Record your observations.

_________________________________________________________________________________________

_________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

_________________________________________________________________________________________

__________________________________________________________________________________________

Mysteries of Magnets Cont…

source:  http://www.howmagnetswork.com/history.html
The Greek & Chinese 

The earliest discovery of the properties of lodestone was either by the Greeks or Chinese. Stories of magnetism date back to the first century B.C in the writings of Lucretius and Pliny the Elder (23-79 AD Roman). Pliny wrote of a hill near the river Indus that was made entirely of a stone that attracted iron. He mentioned the magical powers of magnetite in his writings. For many years following its discovery, magnetite was surrounded in superstition and was considered to possess magical powers, such as the ability to heal the sick, frighten away evil spirits and attract and dissolve ships made of iron! 

People believed that there were whole islands of a magnetic nature that could attract ships by virtue of the iron nails used in their construction. Ships that thus disappeared at sea were believed to have been mysteriously pulled by these islands. Archimedes is purported to have used loadstones to remove nails from enemy ships thus sinking them. 

For many years following the discovery of lodestone magnetism was just a curious natural phenomenon. The Chinese developed the mariner's compass some 4500 years ago. The earliest mariner's compass comprised a splinter of loadstone carefully floated on the surface tension of water. 

Experiment:
Compass. 

Aim: 
To investigate how compasses work and how they can be built.

To build a compass

Apparatus:  bar magnet, petri dish, bowl of water, compass
Explain what a compass does.

_________________________________________________________________________________________

_________________________________________________________________________________________

Show on the diagram the bearings of a compass.
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Procedure:
1. Fill the container with water

2. Place the magnet in the middle of the petri dish and float the dish on the water.

Record what happened:  ________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

3. Turn the petri dish in another direction and then release it.

Record what happened:  ________________________________________________________________

___________________________________________________________________________________

4. Using a compass to find if there is any correlation between your home made compass and the one supplied. (Be sure to keep the compass away from magnets when taking readings)

A compass works in the same way as above. The needle is magnetic and it floats inside the compass. 

The Earth is a giant magnet with a North and a South pole. A compass needle points along the lines of magnetic field of the Earth, always pointing between North and South.
When suspended or floated a magnet will always point ___________________________________.
The end of the magnet that points towards the North when suspended is call the _______________ pole, other end is called the _________________________________.

Conclusion:  ______________________________________________________________________________
__________________________________________________________________________________________

__________________________________________________________________________________________
Experiment 3: Strength of a magnetic field
Aim: To see how the strength of a magnetic field changes with distance
Method: Set up a magnet on a balance.

Face the north pole of a magnet in the retort towards the north pole of the magnet sitting on the beaker.

Start the magnets 15 cm apart and push Tare on the balance to set it on zero.

Prediction:  What is going to happen as you lower the magnet in the retort stand?
__________________________________________________________________

__________________________________________________________________

Experiment: Lower the magnet 1 cm at a time, recording the balance reading each time

	distance
	
	
	
	
	
	
	
	
	
	
	
	

	balance
	
	
	
	
	
	
	
	
	
	
	
	


Draw a graph of these results, distance on the horizontal axis, balance reading on the vertical. Look at the largest measurements to decide what numbers to put on the scale.
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What conclusions can you draw from the graph?

__________________________________________________________________________________________
_____________________________________________________________________________

List as many items as you can around the house that contain magnets: _________________________________
_____________________________________________________________________________
_____________________________________________________________________________
Experiment 4: Magnetic fields
Aim: To examine the magnetic field around a magnet
Apparatus: plastic field demonstrator, 2 bar magnets, horseshoe magnet

Experiment
1.   Place a bar magnet under the field demonstrator. Draw the result
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2.   Place the poles of a horseshoe magnet under the field demonstrator. Draw the result


3.    Place the north poles of two bar magnets end to end about 2 cm apart under the field 

       demonstrator. Draw the result.


4.    Place a north pole and a south pole of two bar magnets end to end about 2 cm apart 
       under the field demonstrator. Draw the result.


Describe the patterns formed around the single bar magnet:  _________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

This pattern shows the “lines of magnetic force”.  Where do you think the “force field” is the strongest?  _____

__________________________________________________________________________________________

What you are drawing is the magnetic field. Magnets exert a force over the surroundings. The lines of the magnetic field show the direction of this field at any particular point. To show this in another way, place a bar magnet on the bench and try and place a pin at different points near the magnet. For example, try and place a pin in the positions shown below.
Do the pins remain in any of these positions?

______________________________________________
______________________________________________


The magnetic fields you have drawn show where
the pins will stay in place. The magnet forces the
pins to line up as they do.
Experiment 5: Blocking a magnetic field. 
Aim: An evil villain is aiming a giant magnet at you. 

          What types of materials can you hide behind to escape?

Apparatus: Paper chip, bar magnet, string retort stand, variety of materials to test as shields.

Procedure: Tie a paper clip to piece of string and to the base of a retort. 

Clamp a magnet in the retort as shown


Take turns to place items between
the magnet and the clip.
Record whether the item
blocks the magnetic field or not.

Make a list of the items that block

and the items that don’t.

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Can you predict what determines which materials will block?
__________________________________________________________________

Experiment 6:  Making a magnet

Aim: I have started my own business selling magnetic needles. This is how I make them!
Apparatus: Bar magnet, nails or paper clips
What is the name of your business?  _____________________________________
Check the nails or clips are not already magnetic. How can you do this?

___________________________________________________________________
___________________________________________________________________

To make a magnet, make sure you are clear on the technique before you start. You need to stroke the paper clip or nail you wish to magnetise. You need to stroke it with the same pole of the magnet AND in the same direction each time. 

Hold the magnet so that the north pole is facing the clip. Stroke the paper clip with the north pole, making sure you only stroke in one direction. When returning the magnet for each stroke, lift it well away from the clip.




Stroke the nail or clip at least 30 times.
Repeat for a second paper clip.

1.   Test your nail or paper clip to see if it is magnetic. Describe how you did this.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________
2.   What conclusion can you draw?

_____________________________________________________________________

_____________________________________________________________________

3.   Have you made a permanent magnet?

_____________________________________________________________________

4.   Try hammering the paper clip. Test its magnetism again. What happens?

_____________________________________________________________________

_____________________________________________________________________

Magnetic materials are made of thousands of tiny magnets called magnetic domains. A magnetic domain is a region in which the magnetic fields of atoms are grouped together and aligned.
Before the material is magnetized, all the little magnets point in different directions, so their effects cancel each other out. But a magnetic field can line them up so that they all point in the same direction. This turns the material into a magnet. It would quickly become unmagnetized when its magnetic domains returned to a random order.
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The Earth’s magnetic field
There are magnetic fields all over the place in space. The Earth has a magnetic field associated with it. The Earth's magnetic field is very similar to that of a huge bar magnet embedded in the Earth, with the south magnetic pole of the magnet pretty close to the North Pole of the Earth.  Of course, there is no huge magnet inside the Earth.  The magnetic field is created by the electric currents in the molten core of the Earth.

The Earth’s magnetic field protects it from the harsh Solar winds from the Sun


Magnets:   Homework Sheet

1.    Circle the items from the list below that are likely to be magnetic?

   $1 coin,    ice cream container,   plate,   nail,   fridge door,   aluminium pie dish

2.    Therefore, how can you predict if something is a magnet?

________________________________________________________________________

________________________________________________________________________

3.   Give 4 examples of magnets being used in society.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

4.  How many poles do magnets have?   ___________
5.   Where are the poles for each of the following?

· button magnet              _________________

· horseshoe magnet        _________________

· bar magnet                   _________________
· fridge magnet              _________________

6. Below is a picture of a nail. Explain how this can be developed into a magnet.




7.    Explain why you should not carry magnets in your pocket.

     ________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

8.    Draw in lines to represent the magnetic field around each of the following.


9.    For each example below, write in whether there is an attraction or repulsion present.
a.


b.


c.


d.

10.   For each of the examples above, draw in the lines of the magnetic field.
11.   You are lost in the bush, needing to head East to be saved. You have a bar magnet. Explain how you might use this magnet, and other knowledge, to determine which direction is East

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

12.   Research: Find one unusual use for magnets and explain this use to the class.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Homework Sheet 2
You have been appointed science co-ordinator of Home Tutoring College. 

Your first customer arrives wishing to be taught the principles of magnetism. (Your pupil must be someone NOT in your class)

Show your teacher the materials that you are taking home. Your teacher will record these.

The response sheet must be filled in by your pupil. The demonstrations you show them will help the person form their answers.

Pupil name:  ____________________________   Lesson time:  ________________

1.    How do you know if a material will be attracted to a magnet?

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

2.    What shape are magnets?
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

3.    How do you determine if two magnets will attract or repel?

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

4.    How do you make your own magnet?

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

5.    You are going to surround a bar magnet with pins. Show how these pins will line up 

       around the magnet.

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

6.    Why does a compass work?
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Revision
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One useful form of revision is students writing the test questions themselves.


You are asked to do just that here.


All questions must be submitted electronically. Email to your teacher.





Write 2 multiple choice questions on magnetism to submit for a test.





Write one longer question to submit for a test. You might choose to use a diagram to accompany your question.
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