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Constant Acceleration

The purpose of this activity is to see if the acceleration of a rolling tennis ball down a ramp
is constant. We set up a ramp at a fairly shallow angle. We released a tennis ball from var-
ious distances and measured the time it took the tennis ball to pass through a photogate at
the bottom of the ramp. The data we collected is in the Fathom file called Ramp Speed Ten-
nis Ball.ftm.

Open the Fathom file. In the file you will see a picture of the set up and the data described
above. The data is labeled as follows:

blocked_time [s] -- the time it took the tennis ball to pass through the photogate.
distance_down_ramp [cm] is the distance from the photogate to the point where the ball was
released.

In addition, the diameter of the tennis ball has been meaured and is contained in the file as
a slider called diameter TennisBall. The speed of the tennis ball at the bottom of the ramp is
listed in the data table as speed_at_bottom, but it has been left up to you to figure out how to
calculate it.

If it is true that the acceleration of a rolling tennis ball down a ramp is constant, what rela-
tionships do you know from kinematics that might apply here? (for example, v = a*t)

How will you calculate the speed _at_bottom?

What prediction can you make using the assumption of constant acceleration that you can
test using the data you have? (Hint: It may be easiest to predict a relationship between two
variables)

*  Enter the equation you found to calculate the speed at_bottom into Fathom. (To put
in an equation for a calculated column, either double click in the equation row or
choose Edit Formula from the Edit menu with the column selected.)

& Fathom will automatically convert the units of speed at _bottom if you change
them in the units row.
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e Make a graph of blocked_time vs. distance_down_ramp.
e Make a slider to represent the assumed constant acceleration.
& Make sure to add the proper units [m / s*2] for acceleration to the slider.

* Ifnecessary, make another graph showing the relationship you predicted using the
assumption of constant acceleration.

* Plot a function on one of your graphs using the slider for the constant acceleration,
and try to match the data.

& (Hint: Use the formulas from kinematics to help you find the most likely func-
tions.)

Questions 1. Sketch the graph of blocked time vs. distance_down _ramp. Why do you think
blocked_time goes down as the distance_down_ramp increases?

2. Does your data indicate that the acceleration is constant? Why or why not?

3. If your data indicates a constant acceleration, what acceleration best fits the
data? What are the minimum and maximum values of the acceleration that are
still consistent with the data?

4. Find the angle at which the ramp was set.
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