
Important Concepts About Electricity & 
Magnetism

* We really don't know what electricity is, but we use it just the same. Our 
lives would be totally different without electricity.  

* There are two kinds of electricity: + and -. Unlike charges attract each other 
and like charges repel each other.

* J.J. Thompson found out in 1890 when he discovered the electron that 
electricity originates in atoms: + in center (protons),  - in outside 

(electrons). Because atoms of all elements have equal numbers of protons and 
electrons, all atoms are neutral. The + charge of a proton exactly balances the - 
charge of an electron.

* We can use electricity by separating these charges from each other.
By rubbing fur with a rubber balloon, you can remove electrons from the fur. The
balloon is now negatively charged and the fur is positively charged. The balloon 
will attract small bits of paper. 

* Electricity that isn't flowing through wires is called static electricity. It can be 
found in lightning, clothes in the dryer, plastic wrap, etc.

* When static electricity is discharged (a spark), the + and - charges are 
coming together again. It is hard to keep them separated, because the opposite 
charges are attracted to each other. You can't create or destroy charges - just 
separate them.

* Voltage is the difference in charge between all the positives and negatives. 
The more of them there are, the greater the difference. Voltage is a form of 
potential energy. Lightning has a huge voltage because of the great number of 
electrons and protons separated from each other.

* + and - charges are also separated in some chemical reactions. This is how 
a dry cell works. There is a chemical reaction going on inside the dry cell that 
separates the - charge from the + charge. It can only happen when there is a path 
for the electrons to go from the - terminal to the + terminal. When you connect 
the - and + terminal, the reaction takes place. When the substances that are 
reacting are used up, the dry cell stops working, and we say it's "dead". 

* Most dry cells produce 1 1/2 volts. If you need more voltage, hooking them 
together in series multiplies the voltage. Wet cells, like in your car battery, 
produce around 2 volts each. Your car battery contains 6 cells connected together, 
for a total of 12 volts. An alternator recharges this battery. 

Some dry cells can also be recharged. This means you can use electricity from the 



recharging station to reverse the reaction, so that the original substances in the 
dry cell are produced again. This can be done only a certain number of times.

* The flow of electric current is measured in amperes (amps). One ampere is a 
Coulomb of charge per second passing a point.

* Ions are atoms that don't have the same number of electrons as protons, 
because they either gained or lost some electrons, giving them a net charge. 

* Some compounds, like table salt and baking soda, are made of ions. When 
they are dissolved in a liquid, like water, they are free to move around and 
conduct an electric current. Compounds made of molecules do not conduct 
electricity.

* Atoms of metals, like aluminum and copper, hold their electrons loosely, so 
the electrons can move from atom to atom when they are pushed by other 
electrons (because two negative charges repel each other.)  So metals conduct an 
electric current, which is a movement of electric charge. Metals are conductors.

* Materials that hold their electrons tightly and won't let a current flow 
through them are called insulators. Rubber, plastic, cloth and glass are 
insulators. Air is an insulator, but if the voltage is great enough, a spark can 
move through air.

* Hans Oersted accidentally discovered in 1820 that a magnetic field 
surrounds a wire carrying an electric current. THIS IS THE CONNECTION BETWEEN 
ELECTRICITY AND MAGNETISM. He saw and concluded that a compass  (magnet) 
was attracted to the magnetic field surrounding the current carrying wire.

* The earth is a huge magnet. Earth's north magnetic pole is near the north 
geographic pole. The south pole of the magnet turns towards it. Magnets are 
made of iron or steel (an alloy of iron), because an iron atom is a special type of 
atom that is itself a tiny magnet with a north pole and a south pole. This is caused 
because of the special way the electrons are positioned in iron.

* In a typical piece of iron or steel the atoms are not lined up with all their 
north poles facing in the same direction. But, when you induce (coax) them to line 
up with their north poles all facing in the same direction, you can make a 
temporary magnet out of a piece of steel. 

* If you stroke a needle about 100 times in the same direction, you can induce 
the atoms to line up this way. If you then float this magnet in water,  it will rotate 
around till its south pole points to the earth's north magnetic pole. This is a 
floating compass.

* The cup has to be completely full of water so the magnet will sit right on top 
of the hump and won't be drawn to one side or the other. Also you can't have any 
iron or steel nearby that might attract your compass needle and keep it from 



pointing to the earth's magnetic north pole. You can compare your homemade 
compass with a commercially made compass. The needles will be lined up in the 
same direction.

* A galvanometer is a magnet on a needle (like a compass) that is prevented 
from spinning freely by a very thin spring. When an electric current is nearby it 
will move. The distance the needle moves against the spring's force is determined 
by the strength of the magnetic field resulting from the electric current (amperes) 
flowing through the wire. A voltmeter works much the same way.

* YOUR FLOATING COMPASS CAN ALSO BE A GALVANOMETER. If you hold a 
current carrying wire near it, it will move. Why?

* If magnetism can be induced by electricity, can electricity be induced by 
magnetism?  In 1831, Michael Faraday discovered that it can. But in order to 
induce electricity from magnetism, the magnet has to be moving constantly.

* Faraday discovered that If you don't keep the magnetic field moving and 
changing, you can't keep the electrical current moving in the wire.

* He had discovered the principle of the electric generator. By moving a 
magnet, either a regular magnet or an electromagnet, next to a coil of wire you 
can make electrons move (electric current) in the wire. You can easily see this in a 
hand held electric generator flashlight. 

* The only difference between a hand held electric generator and the huge 
generators at AES that generate millions of watts of electricity is the size of the 
electromagnets that, at AES and other power plants, are turned by the force of the 
steam from water heated by burning coal. Other power plants may use some 
other fuel like propane or heat generated by nuclear energy. Waterfalls, dams and 
wind can also be used to turn the electromagnets in these generators.

* If you can produce electricity from motion, using a magnet, can you produce 
motion from electricity, using a magnet? Yes you can, and that's what a motor 
does. A motor is just a generator turned around. Faraday invented the first motor.

* So, a generator changes motion into electricity, and a motor changes 
electricity into motion.  

* Other atoms in a conductor resist the flow of charge,  so at least a little heat 
is always produced. The greater the current is the more resistance there is. Not all 
conductors have the same amount of resistance. Those with a lot of resistance, 
like tungsten and nichrome wire, heat up a lot. Electricity turns into heat. A thin 
tungsten filament glowing white hot produces an incandescent light. Furnaces, 
electric stoves, electric clothes dryers, hair dryers and toasters use coils of 
nichrome or similar wire. 

* Resistance is measured in a unit called the ohm, named after George Ohm, 



who discovered the connection between voltage, amperage and resistance. Volts 
= amperes x ohms. This is called Ohm's Law. 


