Lab: Graphing and Calculating Motion

Materials

Ball (baseball, golf ball, basketball, etc)

e Board (approximately 1 meter long; any long, flat surface that you can prop up will work)

e A pile of books (approximately 7-12 cm thick)

e Stopwatch

e Masking tape

e Tape measure (note: if you don’t have a metric tape measure, then you can replace
“meters” with “yards” in this lab)

Procedure

1. Build a ramp by place the end of a board on a stack of books. You need to build the ramp
in a location where there is a straight line of about 10 meters.

2. Using masking tape, mark distances of 0.5m, 1.0m, 1.5m, 2.0m. 2.5m, and 3.0m from the
bottom of the ramp. Label each piece of tape with the distance.

3. It helps if you have a 2" person for this part of the lab. Have a lab partner release the ball
from the top of the ramp. The ball needs to reach the 3.0m mark. If the ball doesn’t reach
this mark, adjust the height of your ramp until it does.

4. Have your lab partner release the ball from the top of the ramp. When the ball reaches the
bottom of the ramp, you will start your stopwatch. When the ball reaches the 0.5m mark,
stop the timer. Record the time in a data table. Repeat and record this timing for 2 more
trials.

5. Repeat step 4. As in step 4, you will begin timing when the ball reaches the bottom of the
ramp. But this time you will stop the timer when the ball reaches 1.0m. Record the time
in a data table. You should have a total of 3 times that the ball took to reach the 1.0m.

6. Repeat step 4 again. This time stop the timer when the ball reaches the 1.5m mark.
Record the time. Repeat step 4 several more times until you have recorded 3 times for the
ball reaching the 1.5m, 2.0m, the 2.5m, and the 3.0m marks.

Data

Time from the

bottom of the Trial 1 Time | Trial 2 Time Trial 3 Time Average of Trials 1-3
ramp to the... (seconds) (seconds) (seconds) (seconds)

0.5 m mark

1.0 m mark

1.5 m mark

2.0 m mark

2.5 m mark

3.0 m mark
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Questions

1.

2.

For each row in your data table, calculate the average value of the times.

What is the average speed of the ball as it traveled from the base of the ramp to the 1.0m
mark?

Calculate the average speed of the ball as it traveled from the base of the ramp to the
2.0m mark.

From your answers to questions 2 and 3 you can conclude that the longer the ball rolls on

the floor the the ball moves.

slower OR faster

Please note: In all likelihood, the statement in question 4 seems obvious to you. Of course, the
longer the ball rolls, the more it will slow down and then eventually it will come to a stop. OK,
so that might have been obvious to you before doing this lab. But now you have data. Your data
is evidence. Also, your data would allow you to consider how much the ball slows down.
Consider the following question:

5. Does the ball slow down more between the 0 and 1.0m marks or does the ball slow down

more between the 1.0m and the 2.0m marks? Use data from the lab and calculations to
support your answer.

Construct a graph of position vs. time. Put the distance on the y axis and the average
times on the x axis.
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