
LECTURE 27:  Gravitational potential energy

WARM UP:  An non-constant force is applied to a box along the horizontal direction.  Below is a graph of 
the applied force verses horizontal position (x).  What is the work done by this force on the box?

From the previous lecture, we see that work done on our system is equal to a change in kinetic energy of our system.  
For this lecture, we will look at the work from the force of gravity acting on a system;  here our system consists of 
single object which is near Earth's surface.  

EXAMPLE:  Let's first consider a ball of mass m initially at some height (h) above the surface of the Earth.  What is the 
work that the force of gravity does on the ball as it falls to the surface?    
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Construct an expression for the work due to gravity, defining this expression as gravitational 
potential energy and identifying the work as conservative.

i.

Demonstrate the ability to extract forces from potential energy vs displacement graphs.ii.
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PRACTICE:  A 2 kg object is initially at some height (h=5 meters) above the surface of the Earth as shown in the figure 
below.  The object rolls down the incline plane to the bottom.  Consider a system consisting of just the 2 kg object.  
What is the work that the force of gravity does on the ball as it rolls down the incline to the surface?

After walking away to take an important phone call, you come back to your favorite incline plane to find that 
your engineering friends played a prank on you by changing the slope of the incline while keeping the height 
at 5 meters.  How much work does the force of gravity do on the 2 kg object starting from the top of the 
incline to the bottom?

As seen in the practice problem above, the work from the force of gravity is the same regardless of which path the 
object traversed.  We can generalize further and claim that no matter what path, no matter how silly it may be, the work 
from the force of gravity on an object is independent of the path the object went.  This turns out to be very useful, so we 
give this type of force a name, a conservative force.  A conservative force is any type of force that when you calculate 
the work due to this force on an object, the work is independent of the path the object travels.  And while we are at it, 
let's also call the work from the conservative forces "conservative work".  

How is this helpful?  Consider a system again consisting of a single object, perhaps a baseball tossed in the air like the 
figure below.  If we recognize that the force of gravity is a conservative force, we have already found the general form of 
the work due to gravity near the Earth's surface, -mgɲy.  So we do not have to do any vector operation to find out what 
the work from gravity is, we just default to using the handy equation -mgɲy.

PRACTICE:  Describe a possible scenario given the following information, the work due to gravity on an object is -20 J.
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