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Adding Graphs
On the graph to the right, I have
shaded in the regions that represent
the kinetic and potential energies of the object as it moves
around. Remember, all this means is that at any position as
read from the x axis, the height of the PE and KE regions
tell how much of each there is.

Shading things in like this might perhaps make some things
clearer. For example, I can tell that if the object is sitting at
6 m, it wil speed up if it goes to the left, since the KE
section becomes taller in that direction, and it will slow
down if it goes to the left, where the KE section is
narrower. All objects prefer to increase there KE if
possible, so in this case the object "wants" to go left - there
is a net force pushing it in that direction.

Shading like this also, perhaps, makes it easier to spot
where the kinetic energy will run out and the ball will stop.

You can choose whether or not you want to shade in energy graphs when you see them.
. 1 Refer to the graph below for the following questions.

a) What would be the furthest point the object could roll to if it were released from...

1 m? 2 m? 3 m?

4 m? 5 m? 13 m?

b) Suppose that the object is traveling at 4 m / s when it is at 13 m. It has a mass of .5 kg. Draw in the
total energy line. What two meter marks will it reach at the ends as it rolls back and forth?



c) How fast will the object in part (b) be going as it passes the 10 m mark?

d) What is the actual height above the ground when the object in (c) is at the 3 m mark?

. 2 It is possible, using this idea of stacking multiple types of energy on top of each other to get the total
energy, to draw a graph where we have more than just potential and kinetic energies. For example, if I
am hanging a mass from a spring, it will bounce up and down. Thus, it is gaining and losing
gravitational potential energy. However, there is also energy stored in the spring - elastic potential
energy. The more the spring is stretched away from its natural length, the more energy is stored in it.

a) Suppose that I release the object from the 1 m mark. Draw in the total energy line. Between there
and what meter mark will it oscillate?

b) When the object is passing the 2 m mark, how much of each type of energy does it have?

PEg = PEe = KE =

c) Where does the object have no elastic potential energy? This is where the spring is at its natural
length, neither stretched nor compressed.

d) Challenge: Suppose the the object were instead sliding back and forth horizontally, still connected
to the spring. This would eliminate the PEg but leave the PEe. If it were released from 3 m, how far
forward would it go?


