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Energy Graphs
On the previous two nights' homework, you have been asked to answer questions
about the potential and kinetic energy of a ball rolling along a curved roller-coaster
track. Because you can see how high the track is at any given point, you know how the potential energy of
the ball changes as it rolls along the track. Then, since energy is conserved, you know that any loss in
potential energy between two poitns means that the ball has gained kinetic energy, is going faster.

Since we only really care about the energy of the ball, the
height is important only to find potential energy with. So,
most often in physics we will put energy, not height, on the
y axis, and some measure of position on the x. Graphs like
this are used throughout physics and play important roles in
chemistry, biology, and engineering as well.

If I know the kinetic energy at any given point, I can also
then draw in a horizontal line showing the total energy,
which is constant. I can use that line to determine the kinetic
energy, since KE is the difference between the total energy
and the potential. I can also see at what point on either side
the ball will stop, since the kinetic energy is zero where the
total energy line hits the potential curve.

. 1 Refer to the graph below to answer the following questions.

a) I release the ball at the 1 m mark. How much PE, KE, and total energy does it have there?

b) Draw in the total energy line. Where does the object stop?

c) How much kinetic energy does the object have as it passes 8 m?



The graph above shows a section of roller coaster track. The first four meters of track are not shown. Answer
the questions with reference to this track.

. 1 A ball is released, unmoving, from a
position of 4 m. How much potential
energy does it have?

. 2 How much kinetic energy does it have?

. 3 Draw a line on the graph representing the
total energy of the ball.

. 4 To what meter mark will the ball roll?

. 5 At what meter mark will the ball have the most kinetic energy?

. 6 What will the kinetic energy of the ball be as it passes 13 m?

. 7 How much kinetic energy would you need to give to the ball, if you were releasing it from 8 m, to
have it go as high as when you released it unmoving at 4 m?

. 8 You place another ball at 1 m, and note that it rolled forward to 15 m. Circle the picture below that is a
possible completion of the track. For each of the other two, explain why it cannot be correct.


