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Mystery Graphs
We have learned that there are
many different types of potential
energy. The easiest type to think about is the one we first
started with, gravitational potential energy. However,
there is also stored energy in something like a stretched
spring or a bent board; this is called "elastic" potential
energy. In order to make elastic potential energy more
easy to think about, we draw a graph that shows the total
potential energy of the object at each position it might be
in. This ends up looking just like the "hills" we used
before for gravitational potential energy; in fact, we can
use the same tricks we know to reason about such "hills"
to draw conclusions about the motion of an object in an
elastic potential.

So, for example, if I have a block sitting on a frictionless
surface, tied to two walls with rubber bands, then pulling
it in either direction will store up energy in the rubber
bands. The amount of potential energy stored at each

possible position is shown in the graph below the picture. Once I have this graph made, I know that the
block on its rubber bands will behave exactly like a ball would if left to roll in the potential "hill" of the
block. So, if I pull it back to one side, it will oscillate back and forth, with its total energy conserved. The
greatest amount of kinetic energy is at the center position.

The graph below shows the potential energy, at any cm distance above or below the center, of an block
hung from two rubber bands, on pulling up and one pulling down. Use that graph to answer the questions.

. 1 What is the potential energy of the block
when it's at -3 cm?

. 2 Suppose you lift the block up to 1.5 cm
and let it go. About how much kinetic
energy will it have as it passes the center
point?

. 3 Approximately how far down will the
block fall before it stops?

. 4 If you pull the block down to -2 cm,
how far up will it spring?

. 5 If you want the block to spring up to 2 cm above the center, how far down should you pull it?



. 6 The graph below shows just one side of the potential, with marks showing where the object was
pushed down to in order to spring up to that height. So, the point marked "from -2" tells you that if the
object is released from -2 cm (as read from the x axis), it rises up to a height of about .4 cm (again, as
read from the x axis). Fill in the other side of the potential by applying the law of conservation of
energy.

. 7 Do the same thing for this potential.

Answers: (1) 2.25 J (2) About 2.2 J, same as PE at 1.5 cm (3) Approximately -3 cm, where PE gets up to 2.2
J again (4) It will spring up to 1 cm, a total distance of 3 cm (5) You would have to pull the block down to
the -4 cm mark (5) The left half of the potential looks like a quarter circle (6) The left half of the potential
looks like a straight line


