Purpose:

Matching Motion

1. To learn how to use a motion detector to measure motion
2. To learn how to interpret graphs of position and velocity versus time
3. To duplicate, with your body, the motion of an object as given by a graph of position vs time

Equipment:  computer, LabPro interface, motion detector, Logger Pro software, flat cardboard square, meterstick,

masking tape

Introduction: Your instructor will explain briefly how the motion detector and computer work together to make

position versus time measurements of moving objects.

Procedure:

1. Connect the LabPro interface to the computer and the motion detector to the DIG/SONIC2 port on the

LabPro. Turn on the computer (your instructor will help you log on this first time). On the desktop you
should see an icon called Physics Apps. Double click on this icon to open the folder that contains various
physics oriented software packages. Double click on the icon named Logger Pro to start the software that
we will use for this lab.  Once the Logger Pro software has started select FILE/OPEN (with the mouse)
and then open the Mechanics folder by double clicking on its icon. When this folder opens, double click on
Motion Detector to open this file. You should now see, on the monitor, a graph of position vs time.

2. Place the motion detector upright upon a chair point horizontally toward the open space between lab tables.

The chair should be at one end of this open space in order to provide a long open area to move in when
taking data. Use a piece of tape to hold the motion detector wire against the chair to keep the detector facing
in the desired direction. Be sure that there are no other obstructions in the area (like other chairs) to cause
unwanted echoes that will confuse the motion detector.

3. Place a short strip of masking tape on the floor directly below the location of the motion detector. Mark a

“0” on the tape. Measure a distance of one meter out from the motion detector and place tape strip labeled
“1 m”. Repeat this for 2 and 3 m distances from the motion detector.

4. To check whether or not the equipment is working properly, one lab partner should hold the cardboard

square in front of the motion detector while another operates the computer. Click on Collect in the menu
bar shown on the computer monitor to start collecting data. Starting about 50 cm from the motion detector,
move the cardboard slowly away from the detector, stop for a moment and then continue moving away.
Ask your instructor to take a look at your results. If everything looks good, make a sketch of the graph you
observe below. Be sure to put numbers on each axis of the graph to show the scale. Does the graph look

like what you expect? Explain below:

Explanation:

So—~—wo T

(meters)

Time (s)



5. Repeat what you did in part 3, but move the cardboard in a different way this time. Starting 50 cm from the
motion detector, move the cardboard away slowly for about 2 s and then more rapidly for about 1 s. Stop for
2 s and then move the cardboard slowly back to the starting place at 50 cm. Make a sketch of the graph
(with scale) you observe in the space below. Does the graph look like what you expect? Explain below:

Explanation:

So——~—wo T

(meters)

Time ()

6. Record the data you just obtained in a file name motion labl by saving it to your floppy disk in the a: drive
of the computer (Use the Save As option in the File menu.) Your instructor can help with this if you need
assistance. Obtain a printout of your graph for your lab report.

7. Now we will try matching your (or that of a lab partner) motion with the motion of an object whose motion
was recorded earlier. Using Logger Pro, open (in the Mechanics folder) the file called Match Motion.
You should see a graph in blue of position vs time. Before actually attempting this motion, describe in the
box below how you expect to move in order to match this motion. In your statement, be sure to mention
things like direction, position, speed and time.

How you expect to move:

8. With one lab partner operating the computer, another should have the cardboard in front of their chest and be
in front of the motion detector (at what position?) ready to begin their motion. Click on Collect to begin
taking data. Begin moving (when?) according to the motion shown in the graph. The person doing the
moving should be able to watch the computer monitor as they move to see how their motion matches up with
the blue graph. Repeat until you feel that you have a good match. Save your data in a file (use the a: drive)
called motion lab 2. Obtain a printout of your graph for your lab report.

Questions:
1. How would you describe the curve that is being graphed in this experiment when the object is far (as

compared to close) from the motion detector?

2. How would you describe the curve that is being graphed in this experiment when the object is moving
rapidly (as compared to moving slowly)?



