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Hands-on science shows at your school




 
TEACHER'S NOTES
ELECTROMAGNETISM WORKSHOP


These notes have been developed by Science Ireland to help teachers to repeat and extend the workshop activities. The workshop was developed as part of the  RDS Science Live lecture series.

Electric repulsion and attraction
Using tape to explore the forces of static electricity

Materials
Sellotape or insulation tape,
Scissors 


What to do?
· Tear two strips of tape

· Hold the strips close to each other

· Stick the two strips together and then rip them apart

· Hold the strips close to each other again



What happened? 
The strips will repel each other when they are taken from the roll. They will attract each other after they are stuck together and ripped apart. 


Science behind it 
When you tear the strips for the roll of tape the strip rips charge for the roll and becomes charged. The two strips come from the same roll and therefore have the same charge, like charges repel, that way the strips repel. 

When the strips are stuck together and ripped apart, one strip takes the charge from the other making one strip positive and one negative. Now when they are brought together they will attract each other because like charges attract. 


Static Balloon
Attach a balloon to the wall using static electricity

Materials
Balloon,
Cloth,


What to do?
· Inflate the balloon a third of the way

· Rub the balloon on the cloth or a jumper

· Stick the balloon to a wall



What happened? 
The balloon will stick to the wall. 


Science behind it 
When you rub the balloon with the cloth, charge sticks to the balloon. The balloon will stick to the wall because the charge on the balloon is attracted to the charge on the paint on the wall. 


Extensions
Rub another balloon and place it near your hair or a students hair, the hair will rise. The reason hair rises is because the hair gets charged by the balloon. The strands of hair try to get away from each other and the only way to do that is to stand up. 

Water and a comb
Using static electricity to deflect a stream of water

Materials
Water from tap,
Comb,
Cloth or someone's hair.


What to do?
· Rub the comb with the cloth,

· Hold the comb near a stream of water coming from the tap



What happened? 
The stream of water will bend towards the comb. 


Science behind it 
When you rub the comb, some negative charges leave the cloth and collect on the comb. The comb attracts the positive charge in the water and pushes the negative charge away. This separation of charge causes the water to bend. 


Create a Compass
Find north by using a magnetised paper

Materials
Paper Clip (not the colored ones),
Magnet,

Plastic cup,
Water,
Scissors,
Tape

Optional: Compass 


What to do?
· Cut a 1cm wide by 2 cm long piece of plastic for the top of the cup

· Place the paper clip on the table

· Rub the magnet on the paper clip making sure to move in one direction all the time

· Tape the paper clip to the piece of plastic

· Place the water into the cup

· Gently drop the piece of plastic onto the top of the 

water.


What happened? 
The piece of plastic will move in the water to face in a north south direction



Science behind it 
When you rub the paper clip with the magnet, the paper clip becomes a magnet. The paper clip aligns with the magnetic field of the earth and becomes a compass which will point north, south. To find out which direction is north and which is south compare the paper clip compass with a real compass. 

Two nail magnet
 Explore how a magnet can magnetise another piece of metal

Materials
Two steel nail (one large, one small),
Strong magnet 


What to do?
· Get one of the students to examine the nails to make sure that they are just normal nails.

· While you are talking about the nails put a strong magnet on the end of the big nail

· Now pick up the small nail



What happened? 
The large nail can pick up the small nail. 


Science behind it 
When the strong magnet is placed on the end of the large nail it temporarily magnetizes the nail this allows you to pick up the small nail. To show the students that the magnet at the end is causing the force, remove it from the end of the nail and the small nail will fall off. 


Oersted Experiment
Discover the connection between electricity and magnetism

Materials
Two 1.5 volt C or D battery,
Three wires with clips on the end,
Bare wire, without the insulation,
Compass
Optional: Switch  


What to do?
· Connect the ends of the wire to the bare wire,

· Place the compass underneath the bare wire,

· Connect two wires to each side of a battery

(CAREFUL: Do not to touch the bare wire as it could become hot)



What happened? 
The needle of the compass will move as the current flows in the wire.


Science behind it 
Electric and magnetism are connected. When current flows in a wire it acts like a magnet. When the current flows in the bare wire it creates a magnetic field and this changes the direction of the needle in the compass. 

History of this experiment from wikipedia.
This experiment was named after Hans Christian Øersted (14 August 1777 – 9 March 1851) who was a Danish chemist. While preparing for an evening lecture on 21 April 1820, Oersted developed an experiment which provided evidence that surprised him. As he was setting up his materials, he noticed a compass needle deflected from magnetic north when the electric current from the battery he was using was switched on and off. This deflection convinced him that magnetic fields radiate from all sides of a wire carrying an electric current, just as light and heat do, and that it confirmed a direct relationship between electricity and magnetism. 



Extensions
Change the direction of the current, by swapping the two wires connected to the battery. The compass needle should flip over in the other direction. 

Connect two batteries together with extra wires (which will give you 3 volts) and repeat the experiment. The needle should move further than with just one battery. 

Smallest electric motor
Build a simple electric motor from a battery, some wire and a magnet 

Materials
AA battery, 
Two safety pins,
Coil of wire,
Strong magnet,
Tape,
Sand paper


What to do?
· Make a tightly wound coil of wire and straighten about 2 inches at either end. 

· Using the sand paper scrape off any insulation (shiny coating) off the wire so that the wire is completely bare at one end. Sand off half the insulation on the other end.

· Tape the safety pins to the ends of the battery so that the end with the loop is on facing up

· Place the magnet on the side of the battery 

· Place the coil of wire into the loops of the safety pins

· Give the coil a small push



What happened? 
The coil of wire will spin. 


Science behind it 
The current flows from the battery and this creates a magnetic field in the coil, so the coil acts like a magnet. The coil spins because it interacts with the magnet stuck to the battery. 
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