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Activity Booklet

INSTRUCTIONS:  Always put today’s date and copy carefully each HEADING.

Symbols used in this booklet:
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Copy
The little pencil symbol means that you copy the passage neatly into your Science Jotter.
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 Read

The little book symbol means that you must read the passage carefully so you can extract the required information, learn the knowledge and know clearly what you have to do.
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What to do

This little symbol means you must collect apparatus and carry out an experiment or follow instructions in an activity.
Remember, apparatus may be delicate and costly and should be treated as such.

Please return all apparatus to its appropriate place of storage.
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Questions
 Answer in sentences
This little question symbol means that there are some questions to be answered as best as you can.  If you are unsure of an answer, your teacher may help or you can find out the answer from other sources like a text book or internet.
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More to do

The plus sign means that if you have the time there is more work that can be done.
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CARE WITH MAGNETS
When carrying out practical:
(CARRY OUT ACTIVITIES CAREFULLY
(Do not bash, drop or heat magnets - they can lose their magnetism
(Store magnets carefully in their cases - put them blue/red time about
(Carefully return iron filings by putting them in a dry beaker

(Never try to wash iron filing off a magnet with water - it won't work!
(Use a paper tissue to wipe filings off a magnet if you need to.
MAGNETISM
HEADING

Activity 1

Constructing a Title Page

Start this Topic with a Title Page called Magnetism.
A title page should contain both text and graphics.
Make sure you include the Outcome SCN 4-08a.  Here is an example:
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HEADING

Magnetic Fields


Read



A magician has hidden a bar magnet under one of the cups.  How could you find out which cup it is hidden under? Have a think about it with your partner and come up with some suggestions.


Copy
A magnet affects the space round it with an invisible force.


This region is called a "field"
HEADING
Activity 1
How big is a magnetic field? 

We will investigate how far away an object can be from a magnet and still be affected by the force.  How big a chain of paper clips can you pick up with 
a bar magnet?

Copy the table below into your jotter.

Now repeat the paper clip test when there is a single page of a jotter between the magnet and the paper clips.  How many paper clips can the magnet support now?
	Number of sheets of paper
	Number of paper clips supported in a chain

	0
	

	1
	

	10
	

	20
	

	30
	

	40
	


Repeat the test with 10, 20, 30 and then 40 sheets of paper.  
Does the strength of the magnet depend on the distance?

HEADING
Activity 2
Making a map of a magnetic field?
We have seen how paper clips stick together in a magnetic field.  Instead of clips, we can use tiny pieces (or "filings") of iron.  Your teacher will demonstrate how to use iron filings to make a map of the magnetic field.
Be careful when you sprinkle the filings so that none fall directly on to the magnet.

Draw the map in your jotter.  If you have time, you may repeat this using a horseshoe magnet or a second magnet.
     N          S         S          N  
 or
   N          S         N          S  

Take care how you collect the filings.  Fold your paper and pour the filings into a dry beaker.  Wipe stray filings from magnets using a paper tissue.  Do not attempt to wash filings from magnets.
HEADING
Activity 3
Can anything stop a magnetic field? 

A magnetic field can exist through air (a gas) and through paper (a solid).  How would you investigate how it would pass through a liquid? Try out your idea.


You have investigated magnetic fields in two dimensions, but it is possible to show that magnetic fields have three dimensions.

Your teacher will show you the field round a large bar magnet.



HEADING

Magnetic Poles

HEADING
Activity 4
Where is a magnet strongest? 

Investigate how many paper clips you can support in a chain at the blue end of a bar magnet.  Repeat using the red end of the magnet.  Now see how many you can support in the middle. Note your results in a table.


	Number of clips at blue end
	Number of clips at middle
	Number of clips at red end

	
	
	


Where is the magnetic field strongest?

Copy  
Every magnet has 2 strong areas called "poles".  

Between the poles a magnet is weak.

HEADING
Activity 5
How do magnetic poles behave?
 Build a plasticine rotor.  The base is a bottle top and the body is a bar magnet fixed on with plasticine.  

Place your rotor on the desk top and check that it rotates freely.

 SHAPE  \* MERGEFORMAT 



What happens when another rotor is brought close as shown?
Questions: 

If I hold 2 objects close together and discover a magnetic attraction between them, does that mean they are both magnets?  

If there is repulsion between two objects, do we know that they are both magnets?

What is the biggest magnet that we could measure?  The Earth's core is a giant magnet. How could we detect its magnetic field?

HEADING
Activity 6
Finding direction
Hold a bar magnet - can you feel the Earth's magnetic field attracting or repelling it?  How could you hold the magnet in such a way as to allow it to turn really easily?  

Discuss with your teacher how you are going to set up your magnet, and then try out your idea. Which direction does the North pole of your magnet point to? (The North pole of a magnet is often coloured red or labelled "N".)
Question: Think back to your magnetic rotors.  They each had a red end.  What way did this end point to?  Was it the North pole of the other rotor or the South pole?  If the Earth has a giant magnet inside, which way round must it be?

Question: Do you get the same result at different points round the room? Try measuring “North” at your desk, on the work benches or in the middle of the floor.  Discuss with your partner what might be causing any variations.

Copy and complete using these words:
magnet   repel   South   attract   North   poles
A magnet is strongest at two areas called…………………… and weakest in between these two places. They are labelled "……………………" and "……………………".  When two similar poles are close together they …………………… each other.  When two different poles are close together they …………………… each other.  When a bar magnet is a held in such a way that it can turn easily, the North pole always points …………………….  This shows us that the Earth must have a gigantic …………………… inside.

Amazing Magnet fact

The Earth's magnet poles are not quite at the true North and South poles.  The North magnetic pole is actually in northern Canada, although it moves about over the years.

Amazing Magnet fact
In order to have a magnetic field, a planet must have a liquid metal core.  The Earth has a core of liquid iron.  The cores of Venus and Mars are not hot enough to be liquid and so these planets do not have a magnetic field, and nor does our Moon.  Mercury does have a weak magnetic field, so that helps scientists to understand what the inside of Mercury must be like.  The "MESSENGER" spacecraft left Earth in 2004 and arrived in orbit round Mercury in March 2011 - it carries instruments to measure Mercury's magnetic field.
HEADING

Magnetic Materials


Read
So far we have investigated iron filings and (steel) paper clips.  What other materials are magnetic? Discuss with your partner what other materials you know of that could be magnetic.

HEADING
Activity 7
Testing magnetic materials
Investigate a set of materials to see which ones are attracted by a magnet.  You will need a bar magnet and a set of various materials.  Use the magnet to test whether the material is attracted to the magnet or not.  Are any materials repelled by the magnet?
Try testing some other objects with the magnet - you might test some furniture or items of stationary. What about jewellery? Is silver or gold magnetic?

Draw a table to show your results.
	Magnetic Materials
	Non-magnetic Materials

	Steel nut
	Pencil

	
	

	
	

	
	


What have you found out?
HEADING

How can we make a magnet?

Read
Your teacher will demonstrate how a piece of magnetic material such as iron can be made into a magnet.  
Note that you must always use the same pole of your bar magnet to stroke along the iron.  You must always stroke in the same direction. Finally, you must use a large circular motion so that the magnet is kept away from the iron between strokes.

Watch carefully.

HEADING
Activity 8
Magnetise an iron nail
First of all, check how many paper clips your iron nail can pick up.  Does it have any magnetic field?

Now see if you can magnetise an iron nail - it is not as easy as it looks!  Can you pick up paper clips with your new magnet?  How many clips can you support in a chain.  Which group in the class has managed the longest chain?

Read
An iron magnet will lose its strength if it is bumped or dropped - that is why you must be careful not to drop magnets.  It will also lose its magnetism if it is heated until red-hot in a bunsen burner.

Steel is harder to magnetise, but it keeps its strength for longer.  Steel is called a "hard" magnetic material and iron is a "soft" magnetic material.
Copy and complete using these words:

steel   magnets   iron   metals

Most …………………… are not attracted to  …………………….  Only ……………………, ……………………, cobalt and nickel are attracted.

Amazing Magnet fact

Racing pigeons and other birds can find their way home from hundreds of kilometres away.  It is still a mystery exactly how they manage it, but scientists have discovered that these birds can detect the Earth's magnetic field, just like a compass does.
Amazing Magnet fact

The Cuillin hills in Skye contain magnetic rocks, and so hill climbers must be careful because their compasses may not point in the correct direction.
HEADING

Electromagnets
Read
For thousands of years people knew about naturally-occurring magnets, and permanent magnets were used for many applications, particularly compasses for ships.  In 1820, a Danish scientist, Hans Christian Oersted, made an amazing discovery quite by accident.  

He was demonstrating two quite separate scientific experiments to his friends - one used an electric current and the other involved a compass needle - and this is what he saw…

Watch carefully as your teacher demonstrates Oersted's experiment.
HEADING
Activity 9
Build an electromagnet
One single strand of wire produces only a very small magnetic field.  We can get a stronger field by wrapping several turns of wire round a rod of iron.  
Work in pairs to build a prototype electromagnet.  You have 5 minutes to get a working magnet.  How many small nails can you pick up with the magnet?  What happens when the current is turned off?

Look at the designs that other pupils have made.  Which electromagnets worked the best?  What design features do you think make a good electromagnet?  Note that the more you test your electromagnet, the more you will drain your cell.

Now design and build your strongest electromagnet with the materials you have.  You have 15 minutes to build and test your design.  At the end of the time, we will have a competition to see which team has the best design.  Don't drain your cell too much before the competition!

When a steel rod is used instead of an iron one, the steel keeps its magnetism after the current is removed.
Read
Electromagnets are used in many applications in our everyday lives.
Think of anything you can imagine with an electric motor, from a microwave oven to the school bus - they all use electromagnets. Electromagnets are also an essential part of most electrical equipment including CD players, fluorescent lamps and the school bells! Look at the fire doors in the school corridors - electromagnets are used to hold open the fire doors.  Why do you think that electromagnets are used instead of permanent magnets?
Magnetism Pioneer

Hans Christian Ørsted (1777 to 1851) lived in Denmark, although he travelled throughout Europe to share his discoveries with other scientists.  He was interested in finding out how electricity and magnetism were related, and his famous compass-needle experiment was carried out in 1820.  He was a professor at Copenhagen University where one of his students was the author Hans Christian Andersen, who later became a close friend. Ørsted later discovered a way to separate aluminium metal from its ores using electricity.  Try to imagine your daily life without electromagnets and without aluminium!
Because we don't have the letter "Ø" in English we have to spell his name "Oersted".

Amazing Magnet fact

The Chinese understood how to make magnetic needles over 2,000 years ago, and used magnetic compasses for navigation from about 1,000 AD.  However, it is probable that the Olmec people of Central America had working compasses 3,000 years ago.
HEADING
Activity 10
Poster - Using Magnets
Read
It is hard to imagine daily life without magnetism.  Magnets are used everywhere - from simple toys and fridge magnets to the latest supermagnets used for scientific research like the Large Hadron Collider.  Scientists are using the LHC in Geneva to study the forces that hold the whole universe together!
Produce a poster

Produce a poster showing how magnets are used in everyday applications.  You should spend 20 minutes researching one of these ideas – or perhaps you can suggest an idea of your own. Your poster must include some information about magnets and how they work as well as what they are used for.

Make your poster colourful, fun and eye-catching as well as scientifically accurate - check your facts! 
· Choose a topic - you may use your own idea or one suggested below.

· Find out some facts about your subject.

· Plan how your group will display what you have discovered as a poster.

· Turn what you have learned into a poster to display.
Note: magnetic field strengths are measured in tesla, named after a famous engineer from Croatia called Nikola Tesla. He was a brilliant scientist, although many people thought he was rather crazy.  A magnet with a strength of 1 tesla is a very strong magnet indeed. 1 tesla can also be written "1 T".  Nikola was the original Mr T!
MRI Scanner

The bar magnets that you have used for experiments have a typical strength of only 0.01 tesla, but an MRI scanner needs a magnet with a strength of up to 10 tesla to make images of the inside of a human body without using X-rays. See if you can find out how such strong magnets are made. Have you ever had an MRI scan in hospital? What was it like?
Neodymium

Permanent magnets can be made from steel, but for many applications steel magnets are too large and heavy.  Your MP3 player needs powerful magnets in the motor that drives the little hard disk inside and also in the tiny loudspeakers that are in the headphones.  If these magnets were made of steel you would get tired out from the weight - and laughed at for the size of them.  Neodymium is an element that can be used to make much stronger magnets with a very small size. Investigate where Neodymium magnets are used in MP3 players and other digital equipment.

"Rare Earth" Elements

Neodymium is a so-called "Rare Earth" element although it is not actually very rare.  It is very important in the manufacture of strong permanent magnets, along with other "rare-earth" materials like Samarium.  These materials will become increasingly vital in electric vehicles and other low-carbon technologies.  The USA closed its own Neodymium mines and now buys all its requirements from China, but in 2010 China decided to keep all the Neodymium metal for its own growing industries. Find out where Western nations are hoping to find new supplies of this important magnetic material. What will happen if we cannot find a supply of Neodymium?

Tiny Magnets

Hard Disk Drives (HDD) are used in computers and MP3 players to store huge quantities of digital data. Long ago (in the 1980's) a computer might store 10 Mbyte of data on its HDD.  That meant that the disk had to have 10,000 tiny magnets for every square millimetre of its surface area.  Back in those days people thought that was pretty tiny! The HDD in an MP3 player is a lot smaller in size - the disk area is about 500 mm2 but the amount of data stored is much larger.  How many Gigabytes of data are stored on a music player? Work out how many tiny magnets need to be stored in each square millimetre today.  Remember that one Gbyte of storage needs 8,000,000,000 tiny magnets to hold your music!

Do you think we can carry on making magnets smaller and smaller, or will we need a new way to store music and other data?



Magnetism





I can help to design and carry out investigations into the strength of magnets and electromagnets. From investigations, I can compare the properties, uses and commercial applications of electromagnets and supermagnets.  SCN 4-08a  
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