Indoor Activity: Measuring Acceleration on Ramps

Objective: to measure in a real-world situation the fundamental kinematic properties of instantaneous
velocity and acceleration

Procedure

Find two partners (make a group of three), a long ramp, a marble, and four stopwatches. Your setup
should look like the following diagram. Mark four positions along your ramp and call them A1, A2, B1
and B2. Group them roughly as shown: it is only important that the distance between each pair is small
compared to the distance between the two pairs. (You will explain why this is later.)
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Reduce the angle of the ramp so that it is very very small. We want the marble to be rolling very
slowly. This stretches out time and makes our measurements accurate. Release the marble from the
very top of the ramp — every time you release it, release it from the same position. This will keep
things regular for us.

Book or Block

This will be a bit tricky, but stay with me here: [ want you to start all four stopwatches at the moment
you release the marble. (This might take some practice.) Then, stop each watch at the moment it passes
each of A1, A2, B1, and B2. Once you have practiced, do 5 “official” trials and record your results in
the table below. Afterwards, compute averages for your

1
2
3
4
5
Avg. (leave blank) (leave blank) (leave blank) (leave blank)

Measure the distance in meters along the ramp between Al and A2 and between B1 and B2. Record
these distances here:

dA:

dB:




Now use the information you have gathered to figure out the following quantities. Please write in the
correct units for each.

The velocity of the marble at A:

VA = dA/ Aty

The velocity of the marble at B:

VB:dB/AtBZ

The change in velocity between A and B:

AVAB =VB—Va':

The acceleration of the marble between positions A and B:

a=Avuap / Atag:

Figure out (using geometry: SOH CAH TOA and a yardstick, don’t worry about using a proctractor)
the angle of your ramp. Write your answer for angle and acceleration in the table below. Then, repeat
these steps using a different angle. (You can do the work for your second angle on a piece of scratch
paper: I don’t need to see it here.)

Angle Acceleration

Answer in complete sentences.

1. What was the point of this exercise?

2. What were the greatest sources of experimental error in this experiment? (Note: if you wish to
include ‘human error,” please include the specific type of error the human made, and why the
human involved didn’t simply correct the error he or she made.)

3. What part of this exercise did you find the most difficult? What specific steps can you take to
make sure that you understand these difficulties by the time of the next exam?



