
Let’s Get to Work!

You have learned a great deal this semester about the forces in our Universe and 
how they put things in motion, but now its time to discuss energy and put those 
forces to work!  Energy is the ability to do work.  What does that mean, “do work”? You 
usually think of work as the place your mom or dad goes to in the morning to earn money for 
the family.  You may also think of work as that awful thing your parents ask you to do 
around the house when they say the word “chore” or what Mrs. Sonya lists on your homework 
checklist.  Sometimes we even spend a lot of time thinking we are working, but we are 
actually not getting much done.  Have you ever told your parents, “Whew! I’ve been working 
for hours!” only to have them ask while you are still standing in a messy room, “Yes, but what 
did you accomplish?”  You may have been in your room for hours, but that doesn’t always mean 
that you did the work to get it cleaned up.  In physics, there has to be a result to call it 
work, or more specifically, only when displacement occurs.  Work is an action (force) done on 
an object causing displacement in the same direction of the force.  What is a displacement?  
You can see the word “place” within the word, so when something is “displaced,” it is moved 
from one place to another.  I demonstrated displacement in class when I silently moved your 
belongings from one table to another and you looked at me like I had lost my mind.  I wasn’t 
being crazy, I was working!  You can even calculate the work I did with the math formula, 
work=force X distance.  How much force I used to move your pencil case times the distance 
that I moved it equals the joules of work done.  The unit of measurement for work is the 
joule.  So, even though you spent hours in your room, no work was done unless you actually 
PLACED things back where they belong!


So, now that you know that something has to move or change to be called “work,” you can 
better understand that when I say energy is the ability to do work, it means energy is the 
ability to cause that move or change in matter.  Energy IS work and work IS energy.  When 
work is done, energy has been transferred from one energy store to another.  


There are many forms of energy that can make matter move or change.  Energy can be in the 
form of sound, heat, chemical, nuclear, electrical, wind, water, sun, mechanical, and more!   
Does it make you tired to think of all that energy constantly moving within our Universe? 
Remember, our entire Universe is made up of two things, matter and energy.  You learned all 
about matter last semester and how it cannot be created nor destroyed, but can change 
forms.  The same is true of energy!  It is called the law of conservation of energy.  At the 
time of Creation, God gave us all the energy that our Universe would need to stay in motion.  
All those different forms of energy I mentioned are connected.  They can transfer from one 
form to another, but it will never run out, nor can it be created from nothing.  As we study 
these different forms of energy, you will see how energy changes forms.

Even though there are many forms of energy, all energy in our Universe exists in one of two 
types:  Potential and Kinetic.  Let’s learn about potential first.  Has anyone ever told you that 
you have potential?  Is that a good thing?  Yes!  It means that they believe in your ability to 
reach a certain level of achievement in the future.  You are still learning and growing now, 
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but you have the potential to achieve great things if you work hard and stay the course!  
However, in terms of energy, potential means stored.  A soccer ball sitting in the middle of 
the field waiting to be kicked is potential energy, as well as a rubber band pulled back on my 
finger waiting to be released and fly across the room.  They are NOT in motion, but they have 
the potential to be in motion.  Potential energy is also known as the energy of position or 
location. If I hold a tennis ball two inches above the ground, it will have less potential energy 
than if I was to hold the ball from the top of a ladder because of the different heights or 
positions.  Placement matters in how much potential energy is stored. 


Now that you know potential energy means stored or not in motion, can you guess what the 
word kinetic means?  Yep!  Energy in motion.  All forms of energy in our Universe are either 
waiting to move or are moving, potential and kinetic.  Let’s look at some examples to make 
sure you’ve got it.


I am not a rollercoaster kind of gal.  In fact, I have to close my eyes during commercials for 
theme parks that show their latest and greatest roller coaster.  It’s not my thing, but maybe 
it is yours.  Either way, there is a lot of physics happening with roller coaster design and is 
the perfect example to discuss potential and kinetic energy.  Most roller coaster rides that I 
have seen start with that slow, scary climb to the top of a very steep drop.  Once you are at 
the top there is a dramatic pause before the real ride begins.  At this point you are not 
moving, only sitting there wondering why in the world you got on this ride in the first place.  
This is an example of potential energy.  There is energy stored, with the potential for some 
very scary motion because of your position at the top of a steep drop.  Suddenly, you drop 
straight down and there is no turning back!  Potential energy changes to kinetic energy, 
energy in motion!  (Sound energy is also going on at this point because of the loud screams of 
terror coming from the passengers, but we’ll talk more about sound energy later!)  Roller 
coaster designers (who have degrees in engineering and/or physics) like to put gigantic loops 
in their rides.  When you go into the loop you are still experiencing kinetic energy, but when 
you are at the top of the loop, hanging upside down, ready to lose your lunch, you are 
experiencing both kinetic AND potential because you are in a position of great height again. 
Coming out of the loop, you are back to just kinetic motion again.  Before you know it you 
reach the point at which you started and the ride slows down to an eventual stop.  Thank 
goodness for the force of friction or you would never get off that ride!


Some other great examples of potential and kinetic energy, as well as other physics topics, 
can be found in watching cartoons!   Wile E. Coyote trying to catch the Roadrunner in the 
Looney Toons cartoons is one of the best to study examples of physics.  For those of you not 
familiar with this cartoon, it takes place in a desert and is all about a very hungry coyote 
trying to catch a clever roadrunner for his dinner.  The coyote goes to a lot of trouble setting 
up elaborate traps with giant springs, huge boulders, dynamite, pulleys, levers, and so on.  The 
coyote is using physics in drawing out his plans and double checking his work. Unfortunately 
for the coyote, the road runner defies the laws of physics (because cartoons can do that!) and 
the coyote’s contraptions always backfire back on himself.  Of course, the coyote always ends 
up surviving and just gets back to work even more determined than ever that his next 
elaborate plan using physics will work.  Even though the roadrunner is defying the real laws 
of physics in escaping the coyote’s traps, you can learn a lot by studying what should happen 
with his plans and why the ending result cannot be true according to physics.  So, when you 
are caught watching cartoons you can say, “Hey! I’m not goofing off, I’m studying physics!”


