
Mystery Potential Lab
Take a look at the potential drawn below. This is the potential of a ball hanging from a rubber band or
bungie cord. The horizontal axis shows how far the ball is, in cm, above or below the point where the cord
is completely relaxed. The vertical axis is the potential energy. It's important to remember that the right and
left sides of our graph really represent up and down for the ball. In other words, our graph is really telling us
that if the ball is pulled down, it will jump back up, because we gave it elastic potential energy.

Question: What is the potential energy of the ball at 2 cm below the center?

Question: What is the potential energy of the ball at 5 cm above the center?

Question: What height will the ball spring up to from -3 cm?

Question: What will the ball do if we pull it down to .5 cm?

Height pulled down to Height sprung up to

-1 cm 0 cm

-1.5 cm 1 cm

-2 cm 2.25 cm

-2.5 cm 4 cm

Suppose you are confronted with a situation where you know
that above a certain height, you have a simple, gravitational,
diagonal-line potential, but you don't know what the potential
looks like below that height. Can you see how we could do an
experiment and use the idea of energy conservation to map out
what the potential looks like below this point?



The first thing that we know we have is the gravitational potential. I represent this with a dotted line
diagonally across my sheet of graph paper. This potential is known to be correct above the zero height; we
will use this as a reference to figure out what the potential looks like below that height.

If I pull the object down into the potential by some amount, and it springs back up above the center, then I
can find the total potential energy it had by referring to the known gravity line, and fill this in as the total
potential at the position I released it from. Use the table to fill in the left side of the potential.

Doing the Lab

There are several stations around the room with meter sticks clamped to desks. You are going to be using
this same procedure to find the shape of the potential graph of a weight being launched into the air by a bent
meterstick. This could model many situations, such as a springboard or a diving board. The weights that you
are launching are stacks of 5, 10, or 15 pennies. Your goal is to find out how far you need to pull down the
meter stick in order to launch a single penny high enough to just barely hit the ceiling of the room.

1. When you pull down the meter stick, what type of energy are you giving it?

2. If you pull down and release the meter stick, it vibrates up and down for a while. If you put a stack of
coins on top of the meter stick, the coins are launched into the air, and the meter stick is still. What
does this mean, in terms of energy transfer?

3. Take a sheet of graph paper, and draw the axes for a potential energy plot. Use a scale of one square
to one centimeter of height on the horizontal axis, going from about -10 to 30 ( I would suggest
labelling every ten boxes). Let one square on the vertical axis be the potential energy of ten pennies at
a height of 1 cm; have this axis also go from -10 (squares) to 30 (squares).

4. You will start out with the 10 penny stack. Draw the gravitational potential line on your graph. This
line should go through the origin of the graph and have a slope of 1 (straight diagonal). (Only one
person in your group needs to do the graph).

5. Hold a second meter stick vertically next to the end of the clamped meter stick; you can use this other
meter stick to measure the height of the stack of pennies. Treat the position of the pennies when the
meter stick is unbent as zero. So, if this is marked "35 cm" on my vertical meter stick, then if I pull
the stack down to the "25 cm" mark and it springs up to the 60 cm mark, I would say that the stack, if
pulled down to -10 cm, springs up to 25 cm.

6. The gravity line you drew accurately shows the potential of the stack of pennies when it has been
launched above the meter stick. However, when the meter stick is bent, there is energy stored in the
meter stick as well. We want to fill in the total energy. Pull the meter stick down by 1 cm, observe
how high up the stack springs, and use this to fill in the amount of total energy at -1 cm. Repeat this
procedure to fill in the whole left hand side of the total potential.

7. If you have time, you can try finding the shape of the potential for a different stack. Also, think about
how much energy you would have to give to a single penny to get it to reach the ceiling, and figure
out how far down to pull the meter stick to accomplish this. The ceiling is about 3 m up.


