


Have you ever wondered how batteries power electronic
devices? Or how magnets attract or repel each other? In this
kit, you will explore these concepts and more. To begin, you will
make a self-propelled cart.
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BATTERY-POWERED WHEELS

WHAT YOU NEED:

FROM THE KIT:

B 2 neodymium magnets
B Aluminum foil

B Battery

B Ruler

B Sheet of drawing paper

SAFETY!
WARNING! CHOKIN
Not for chij n unde

1. Lay the sheet of foil flat on a table. Use the long edge of the ruler
to gently flatten the texture of the foil. Be careful not to push so
hard that the ruler tears the foil.

2. Separate the two magnets by sliding the two discs in opposite
directions. Use a flat surface to slide apart.
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3. Place one magnet at each end of the battery.

4. Hold one end of the battery in each hand,

n its side, in the middle of the
eleasing the battery.

ot move, reverse one of the

8. Repeat Steps 4-5.

9. Remove the magnets from the battery and store the components separately to avoid
draining the battery. You will use all of these materials later in this kit.

Note: If you have difficulty getting the battery to move, remove the magnets and start the
procedures again.
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¥ THINK ABOUT IT!

O 1. Why do you think the battery moved or did not move when the magnets were in
contact with certain materials?

© 2. Why do you think the magnets need to be in a particula
motion?
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maglev, train. Electricity flows throug
base of the train, causing motion.
hour (300 miles per hour).

As you observed in the experiment, if the magnets were not aligned correctly, then the
battery did not roll. The flow of electricity propelled the battery forward, while reversing
the magnets caused the battery to roll in the opposite direction. Maglev train operators
control the speed of the train by reversing the flow of electricity. In this kit, you will learn
more about the interactions between electricity and magnets.
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GLOSSARY

Compass - an instrument that contains a magnetic needle, showing the direction of
magnetic north.

Circuit - a path through which electricity flows.

Conductivity - the property of a material which lets electricity flow through it.
Current - the rate at which electrical charge moves through a circuit.

Energy - ability to make something move or change.

Electrical energy - the energy of moving electrons.

Electron - a negatively charged part of an atom.

Electromagnet - an object that is not normally mag. ‘ic but becomes .nagnetic
when electricity flows through it.

Electromagnetic force - the interaction * :tweeny sitivea. egative charged
particles that generates electrical and mc ~etic i Js.

Lorentz force - the force exerted o. . harge ~article by an electric and magnetic
field.

Magnetic field - the pattc “magneu ~for. 3round a magnet.
Magnetic force - the ability o«  magn. attract or repel.

Motor - a device tl. *cn.  ~<oney, ¢ ofenergy, such as electricity, to the energy
of motion.

Ohm’'s’ .«- .ne matl matical relationship between voltage, current, and
resist: .ce, showiro tha -urrentis directly proportional to voltage and inversely
proportiona’ to resistances

Point charge (q) - - . electric charge that does not have a volume or size.

Resistance - a measurement of a material’s opposition to the flow of electric
current.

Solenoid - a coil of wire which carries electricity and acts like a magnet.

Voltage - the potential energy between two points in a circuit, causing electrons
(electric charge) to move from one point to another.

Torque - the rotational force that produces a change in the rotational motion of an
object.
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