Motion Analysis and Excel

Purpose: To investigate position as a function of time and learn how to fit data using a spreadsheet.

Equipment: Stop watches, meter stick, masking tape or sidewalk chalk.

Instructions: In this lab we will carry out a simple experiment in which small groups of students will line up at equally spaced points with stopwatches in order to time the motion of a person passing by them. Each group will present an average time value and the data will be plotted and fit with a linear function.

1. Break up the class into several groups of three students, making sure there is at least one person left to be the runner. 

2. Mark one meter positions along a straight line. The number of marks should be equal to the number of groups. This can be done by marking the floor with masking tape, or going outside and marking the points with sidewalk chalk.

3. Line up the groups at their marks. Prime the groups by having them start and stop the watches simultaneously. This will help to synchronize the timing.

4. Now, have all timers set to zero and put the runner in a position two meters in front of the first mark. The runner will walk at a constant pace past the line of markers, when everyone is instructed to begin the timers. The runner might want to practice before proceeding. When everyone is ready, begin the run and collect the average times from each group.

5. Have the students record a guess as to how fast the runner was moving.

6. Repeat this experiment (#4 and #5) two more times with the runner walking faster each time, but maintaining a constant pace. 

7. Space the groups every two meters. (More markers will be needed for this part.) Now select a runner to sprint down the line of markers, collecting a last set of data.

8. Read the instructions in the back of the lab manual on Graphical Analysis in Excel.

9. Take the data from the above experiments and determine how fast the runners were moving by obtaining the slope to the best fit line in position vs time plots. 

10. On each graph go into the setup and modify the headers by putting all of the names of your group on the right side in a column. Print and turn in only one set of graphs per group.

Data: 

Run #1             Velocity: Guess ____________________      Slope: ____________________
Position (m)
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Ave Time (s)









Run #2             Velocity: Guess ____________________      Slope: ____________________
Position (m)
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Run #3             Velocity: Guess ____________________      Slope: ____________________
Position (m)
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Run #4             Velocity: Guess ____________________      Slope: ____________________
Position (m)
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