
Like PB&J, Electricity & Magnetism Go Together!


Before we move onto the next letter in our MELTS acronym, there is a a major 
component of electrical energy that was not covered in our lesson.  That is the relationship 
between electricity and magnetism. They go together like peanut butter and jelly because 
when you think of one, you automatically think of the other. Or, at least you should! There is 
such a special relationship between electricity and magnetism that they have their own 
special mash-up name and their own special field of study in physics—electromagnetism!


In our discussion of types of forces, you may remember that scientists consider the 
electrostatic force and the magnetic force to be one combined force called the 
electromagnetic force.  The electromagnetic force is considered to be one of the four 
fundamental forces of nature.  It is what generates light and energy, and is basically what 
holds our entire world together.

I’m sure you have heard the word “radiation.”  I don’t want to get too deep into the subject 
for this class, but I do want you to know a few basics. Radiation is waves of electromagnetic 
energy.  We will cover more about waves in our next three lessons, but for now, know that, 
depending on the shape of the wave, the spectrum of electromagnetic energy waves is what 
makes these things possible: visible light, medical x-ray machines, televisions, radios, 
microwaves, cancer treatments, airport security, cell phones, internet, and computer 
screens.  In fact, our planet is one giant electromagnet!  With the waves of electromagnetic 
energy surrounding the earth, a protective layer is formed, shielding us from the sun’s most 
harmful radiation.  That is one powerful force that only God could have designed! 

Now that you know a little about what electromagnetism does, let’s talk about how it is 
created.  In our last lesson, you learned that electricity is the flow of electrons.  Whenever 
those electrons are flowing along a path, a magnetic field is naturally formed around the 
electrons. Likewise, magnets make things move, so magnets can also cause the electrons to 
be put in motion and create electricity. We can get a constant supply of useful 
electromagnetic energy when electricity and magnetism are paired together in the right 
way. 

There are natural (or permanent) magnets, but magnets can also be created.  From our first 
semester study of the elements, you learned that one of the properties of matter is 
magnetism.  The metals iron, cobalt, and nickel all have the property of magnetism because 
of how their electrons are aligned in a magnetic field so they are attracted to magnets and 
can also be changed into magnets.  In the case of electromagnets, magnets are created and 
in some cases, very strong magnets that can even lift up an entire car!  An electromagnet is 
a magnet created by running electricity through a wire that is wrapped around a bar of iron.  
As long as the electricity is running through the coiled wire, a magnetic field surrounds the 
coil, and the metal will remain magnetic. The magnetic field is increased by the number of 
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coils in the wire and the amount of electricity flowing through it.  You can make your own 
electromagnet with a battery, an iron nail, and some wire!  Do this under adult supervision 
please!  Instructions are listed on the class webpage. 

One of the most useful applications of electromagnetism is the electric motor.  Motors are 
used in lots of things, not just in your cars.  Motors convert electrical energy into movement 
which are used in many vehicles, toys, home appliances, factories, computers, machines, 
tools, etc.  Have you ever wondered how motors work?  Electricity and Magnets!!  A very 
basic motor is a metal coil spinning within a magnetic field.  An electric current travels 
through a metal coil. When the electrons move, a magnetic field is formed around the coil.  
Another magnet is placed around the metal coil which causes the magnet and magnetic field 
to interact.  Remember how all magnets have two poles and they either attract or repel?  
When like poles are put near each other, they repel.  A motor is designed to keep the like 
poles of the two magnets always repelling from each other, causing the coil to spin.  This 
creates the movement in a motor that is connected to other parts in a machine to make 
them turn.  When the electric current is turned off, the magnetic field around the coil 
disappears, causing the motor to stop! 

Metal coils spinning inside magnetic fields is also how we harness energy, generating most of 
the world’s power!  What does it mean to harness energy?  When you harness an animal, 
such as a horse, you are putting straps on it that gets it ready to do work for you whether 
it is attached to a cart or allows a rider to control it.  The word harness means to rein or 
get control of.  When you harness energy, you are getting control of it so that you can put it 
to work for a useful purpose. In the case of electromagnetic induction, you are creating 
electricity. Motors use electricity and magnets to create movement, but with 
electromagnetic induction you are using movement and magnets, to create electricity! 
Induction comes from the word “induce” which means to cause something by persuasion or 
influence, so magnetism can “induce” electricity. When electricity passes through metal, it 
creates a magnetic field.  However, you can reverse the process, so when a magnet moves 
past metals it makes the electrons flow, creating an electric field!  See how electricity and 
magnets go together like peanut butter and jelly?  You can’t have one without the other! 

How is this useful?  Like I said, it is how we generate most of the world’s power!  You use 
electricity everyday.  Where does it come from and how does it get to your house?  It is 
harnessed through electromagnetic induction using generators, but on a much larger scale. 
An electric generator is a device that converts mechanical energy into electrical energy. 
It’s like a backwards motor!  A coil of wire is spun between two opposite magnets, which 
generates (or creates) an electric current that can be used to power electronic devices. 
Power plants use AC generators that are so powerful they can generate enough electricity 
to power entire cities.  

There are different ways that power plants can create the movement needed to spin the 
coil of wire fast enough between the opposite magnets to generate electricity that can 
power large areas of homes and businesses.  Wind power turns the blades of a wind turbine 
that are attached to a coil.  Rushing water is a very popular method to spin the coils and is 
used by the TVA in Tennessee to give us most of our electrical power.  Another method is



using heat created by coal, natural gas, or nuclear reactions that create steam which moves 
to turn the coils. Wind, water, coal, natural gas, nuclear reactions are called source 
energies. Some source energies are better for the environment than others, such as wind 
and water, called renewable energies. Scientists are always looking for ways to generate 
enough energy to meet our needs, while protecting our environment and making renewable 
energies efficient and inexpensive for our use.  

No matter the source energy, all power plants are TRANSFERRING one form of energy, 
into another, to create useful electrical energy!  Remember, the law of conservation of 
energy? Energy cannot be created, nor destroyed, but can change forms.  Electromagnetic 
energy is a main way to make this energy transfer occur for our use on a daily basis, 
whether it is taking us from one place to another in a vehicle or powering our homes with 
electricity to be able to see, work, and play. 

So how does this electrical energy that is harnessed in a power plant get to homes and 
businesses?  Believe it or not, a “war” decided the best way to do this!  It was called the 
Current War. In the last lesson you learned that the movement of electrons is called a 
current.  Currents can either be direct (one direction) or alternating (charges move rapidly 
back and forth).  A “war,” or really, a nasty rivalry, occurred between two brilliant 
scientists, Thomas Edison and Nikola Tesla. Thomas Edison was on the side of using direct 
current because it was what he developed and understood, but Tesla developed a way to use 
alternating current to transfer electrical energy which proved safer and much more 
efficient.  Tesla was much younger than Edison and also used to work for him, so you can 
imagine that Edison was quite upset at being outdone.  So upset, that he spent a lot of his 
time and “energy” trying to make Tesla look bad.  It didn’t work. Tesla, and his financial 
backer, George Westinghouse, beat out Edison and won the contract to light up the World’s 
Fair in Chicago in 1893.  And light it up they did, with nearly 100,000 lamps!  Tesla won the 
Current War, hands down. To this day, power plants use an alternating current (AC) 
transmitted through transformers and power lines to safely transfer electrical energy into 
homes and businesses.   

Understanding the special relationship between electricity and magnets working together to 
form electromagnetic energy will help you better understand the next energy form we will 
discuss in our MELTS acronym, the “L” in MELTS for light energy.  It should also give you a 
deeper understanding as to just how AWESOME our God is in how he created all the forces 
and energies that make our universe work in perfect harmony! 




