
Work Smarter, Not Harder!

In our last lesson you learned that energy is the ability to do work, and work only 
occurs when a force acts on an object to displace or move it.  You learned that there 
are two main types of energy, potential and kinetic.  Potential is stored energy (or energy of 
position) and kinetic is energy in motion.  Even though there are two main types of energy, 
there are many, many forms of energy, since our Universe is made entirely of matter and 
energy.  With so many forms of energy and so little time left in the semester, we will focus 
the remainder of our lessons on just five main forms of energy: mechanical, electrical, light, 
thermal, and sound.  You can remember them with the acronym, M.E.L.T.S, using the first 
letter of each energy form.  We will start with the “M” in M.E.L.T.S—mechanical energy. 


Mechanical energy is the ability to do work due to its position (potential energy) and/or 
motion (kinetic energy) when one object applies a force on another object, causing it to be 
displaced.  That may sound familiar.  It sounds very similar to the definition that I gave you 
last week for the word “energy”…which is simply the ability to do work (or displacement). 
They are similar definitions but there is one major difference; mechanical energy is the 
ability of an OBJECT to do work.  The object possesses mechanical energy due to its 
position or motion.  In class, I used a toy car and a line of plastic cups to demonstrate the 
differences between potential, kinetic, and mechanical energy.  When I pulled the mechanical 
car back potential energy was stored in its back wheels, ready for motion.  When I let go of 
the car, potential energy was converted to kinetic, and the car raced forward in motion.  
When the car hit the plastic cups, the cups moved. Mechanical energy enabled the car to 
apply a force to the cups, causing them to be displaced (which is work).  Mechanical energy is 
the energy that is possessed by an object due to its motion or due to its position, but an 
object’s total mechanical energy is the sum of the potential and kinetic energy of an object. 


Let’s look at a few other examples of mechanical energy:  


 • A wrecking ball: When a wrecking ball is attached to a crane and is pulled back, it is 
in a state of potential energy.  When it is let go, it changes to kinetic energy.  Then, 
mechanical energy causes the ball to apply a force to the wall of the building that is to be 
demolished, and the wall is displaced as it crumbles to the ground.  The wrecking ball was 
used to do work.


 • Let’s bowl!: When you lift a bowling ball and pull back with your arm, it is in a state 
of potential energy before it is released from your hand.  Once you release the ball, it 
changes to kinetic energy once in motion.  If you are decent at bowling, the mechanical 
energy of the bowling ball should strike the pins at the end of the lane, causing displacement 
of the pins (work). 


 • Hammer and a nail: A hammer is a tool that uses mechanical energy to do work. 
Kinetic energy moves the head of the hammer and applies a force to the nail causing it to be 
displaced.
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We have spent a lot of time talking about work and even though our definitions of what work 
is can vary, God intends for man to work and there is always work to be done!  But some 
work is too hard to accomplish alone, without a little extra help.  Thankfully, God gave us the 
ability to be curious and be creative which has helped mankind to work smarter, instead of 
just harder.  I’ll explain that more in a moment.  You know that when God asked Noah to build 
an ark, he was not asking him to tie a few logs together to form a raft.  God was very 
specific in His instructions and it was a HUGE task that would require a lot of energy and 
force. The ark was as big as one-and-a-half football fields and as high as a four-story 
building. But Noah did it, and he did it well, despite being 600-years-old by the time the flood 
waters came!!!  Have you ever considered HOW Noah was able to accomplish building such a 
massive boat with no power tools?  He certainly would have needed a lot of mechanical 
energy to do it.  The Bible does not tell us exactly how Noah accomplished this great task, but 
I am almost certain that he used tools and…..machines! 


A machine is anything that allows work to be done using less force.  Man has been using 
machines for thousands of years to be able to work smarter, instead of harder.  Machines 
help us to apply less force to cover a greater displacement or distance of movement (work).  
Anytime you can get more work accomplished with less effort, you are working smarter, 
rather than harder!!  This is called increasing your mechanical advantage. Machines help us 
to have a greater mechanical advantage.


You are probably wondering why in the world I would think that Noah could have used 
machines since they did not use electricity in Bible times. What you may not know is that 
tools ARE machines, simple machines.  Simple machines are tools that make work easier by 
allowing you to use a smaller force spread over a longer distance, or same work with less 
effort. Simple machines magnify or change the direction of the force, increasing mechanical 
advantage.


Simple machines can be broken down into six categories: levers, wheel and axle, inclined 
planes, wedges, screws, and pulleys.  You can look at any gadget or machine and find at least 
one of these categories of simple machines within it.  Let me briefly introduce you to these 
six wonderfully simple, but useful, machines.


Levers:  Levers help lift or move loads.  There are two parts to a lever, a fulcrum and a stiff 
board or bar.  What in the world is a fulcrum?  It is simply the point on which a lever rests 
or is supported and on which it pivots.  You actually have several levers on your body!  Your 
arm acts as the bar and your elbow is the fulcrum! A lever works by reducing the force 
required by increasing the distance over where the force acts.  There are 3 classes of levers 
depending on the location of the fulcrum and the load that you are trying to move.

 Examples: doors (hinge), hammer, see saw, wheelbarrow, wrench, crowbars, tweezers


Speaking of levers, it is the perfect opportunity to introduce you to another scientist that 
made great contributions to the study of physics, Archimedes.  Like the other scientists you 
have learned about, Archimedes had many interests.  He was known for mathematics, 
astronomy, engineering, and weapons design.  He did not invent simple machines, but he used 
them in his inventions and was the first to identify and describe the lever, the pulley, and the 
screw.  In explaining the power of levers, Archimedes said, “Give me but one firm spot to 
stand, and I will move the earth.”



Wheel and Axle: A wheel is actually the inside of a sphere and an axle is a rod that goes 
through the center allowing the wheel to rotate when a force is applied.  The rotating of the 
wheels reduces friction between the load and the ground, making things easier to move.  A 
wheel and axle can also be used to lift a load. 

 Examples: car (both tires and steering wheel), shopping cart, wheelchair, door knob, 
pencil sharpeners, bicycles, skateboards


Inclined Plane:  An inclined plane has nothing to do with an airplane.  A plane, in 
mathematics, is a flat surface, so an inclined plane is a flat surface positioned at a slant.  
Inclined planes help us move objects from a lower position to a higher position.

 Examples: stairs, ramps, slides

 

Wedges  A wedge is two inclined planes back to back, forming a sharp edge.  A wedge can 
split things apart as well as hold objects in place to keep them from moving.  A smaller force 
at the back of the wedge converts to a greater force at the tip of the wedge.   The Bible 
even mentions the wedge.  “If the axe is dull and he does not sharpen its edge, then he must 
exert more strength.” Ecclesiastes 10:10

 Examples: knife, saw, axe, door stop, your front teeth


Screws:  The screw is an interesting simple machine because of what it actually is.  If you 
were to take an inclined plane and wrap it around a cylinder or a cone, you would have a 
screw!  Screws hold things together, as well as drill holes and lift heavy objects.  Another 
use for a screw is climbing a spiral staircase or tall mountain.  When you need to get to a 
higher place, but it is too steep for an inclined plane to be useful, a winding pathway will get 
you there.  You may have to walk a longer distance, but it will require much less force, 
therefore making it easier to reach high places.

 Examples: lightbulb, spiral staircase, jar lid, screws, drill bit, bottle caps


Pulleys are extremely handy in lifting, lowering, or moving a load.  A simple pulley involves a 
rope wrapped around a wheel with a groove in it to hold the rope.  One end of the rope is 
attached to what is being moved (the load) and the other end is pulled on with a force.  They 
can be combined with other pulleys to gain even more mechanical advantage to move heavier 
loads.  If you drive by downtown Nashville, you are sure to find multiple cranes because of all 
the new buildings being built.  Cranes are a type pulley.  I was not there to see Noah build 
the ark but I imagine that some type of pulley was used to move all that gopher wood!

 Examples: flagpole, sails on a sailboat, blinds on a window, elevators, cranes, fishing pole 
reel, garage doors, getting water from a well


These six simple machines are considered by some to be the foundation of all machinery.  We 
can combine these simple machines into compound or complex machines which are a 
combination of simple machines.  Some examples of complex or compound machines are: 
wheelbarrows (lever & wheel and axle), scissors (wedges & lever), shovel (lever & wedge), and 
bicycles (wheels, lever, & pulley). They multiply our force giving us an even greater mechanical 
advantage, doing the same work with much less effort.  That is definitely working smarter, 
instead of harder!






