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ACTIVITY: Graph Matching 

Introduction:  A “motion detector” works like a SONAR device.  Sound waves are sent from the device by means of a vibrating metal diaphragm, reflect off the nearest object, and return to be detected by the device.  Measuring the time between the emission of the sound wave and its return will enable the distance of the object from the detector to be calculated from the simple relationship v = d/t, where v is the speed of sound.  Further, if the position of the object in successive time intervals is compared, the speed of the object can be calculated, again from the simple relationship v = d/t.  Using a motion detector attached to a LabPro and calculator, you will be able to analyze the motion of a person moving in front of it.
Apparatus and Materials: LabPro system, TI-83 Plus calculator, connecting cable, power cord, PHYSICS program loaded into calculator, motion detector, meter stick, lab stool, and masking tape
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Note:  Do not get closer than 20 cm to the detector.  This will cause erroneous readings.
Note:  Be sure there is no other object closer to the detector than the person whose motion is being analyzed.  This includes walls and lab stools.

Note:  The vertical axis on the displayed graph is labeled “distance.”  This actually means “distance away from the detector” which is the same as “position” not “total distance traveled.”

Procedure for Collecting Data:

Part l:  Setting up the Detector System
1. Place the Motion Detector on a lab stool so that it points toward an open space at least 2.5 m long. Use short strips of masking tape on the floor to mark the origin and 0.5 m, 1.0 m, 1.5 m, 2.0 m, and 2.5 m distances from the Motion Detector.

2. Connect the power cord to the LabPro unit and plug it into a nearby wall outlet.  Connect the Motion Detector to the SONIC port of the LabPro unit. Use the black link cable to connect the LabPro unit to the calculator. Firmly press in the cable ends.


3.
Set up the calculator and LabPro for the Motion Detector by pressing the APPS button, choosing the PHYSICS program and proceeding to the MAIN MENU.  Then
· Select SET UP PROBES from the MAIN MENU.

· Select ONE as the number of probes.

· Select MOTION from the SELECT PROBE menu.
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Part Il:  Distance vs. Time Graph Matching

4.
The PHYSICS program can generate random distance (position) graphs for you to match (target graph), such as the sample shown here. Your graph may be different.

· Select COLLECT DATA from the MAIN MENU.

· Select GRAPH MATCH from the DATA COLLECTION menu.

· Select DISTANCE MATCH from the GRAPH MATCH menu.

· Note the screen instructions, and press 

.
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5.
Sketch a copy of the target graph generated by the program on the axes at right.  The vertical axis runs from 0 to 2.5 meters, and the time axis runs from 0 to 10 seconds.  Then, write down in the space below how you would walk to produce this target graph.   Be very specific, such as “Start at 2.0 meters from the detector, walk towards the detector at a constant speed for 3 seconds until you get to 1.0 meters from the detector, …”


 DESCRIPTION:


6.
To test your prediction, determine the starting position and stand at that point. Start data collection by pressing 

. When you hear the Motion Detector begin to click, walk in such a way that the graph of your motion matches the target graph on the calculator screen.


7.
If you were not successful, repeat the process with the same graph until your motion closely matches the graph on the screen. To repeat with the same graph, press 

 and select SAME MATCH from the OPTIONS menu.  When you are successful, show your teacher your results before moving to the next part.
Part IIl:  Velocity vs. Time Graph Matching
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8.
The PHYSICS program can also generate random target velocity graphs for you to match, such as the sample graph shown here. Your graph may be different. 

· Select RETURN TO MAIN from the OPTIONS menu.

· Select COLLECT DATA from the MAIN MENU.

· Select GRAPH MATCH from the DATA COLLECTION menu.

· Select VELOCITY MATCH from the GRAPH MATCH menu.

· Note the screen instructions, and press 

.
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9.
Sketch a copy of the target graph generated by the program on the axes below.  The vertical axis runs from –0.5 m/s to +0.5 m/s, and the time axis runs from 0 to 10 seconds. Then, write down in the space below how you would walk to produce this target graph.   Be very specific, just as you were for the distance graph.


 DESCRIPTION:


10.
To test your prediction, choose a starting position and stand at that point. Start data collection by pressing 

. When you hear the Motion Detector begin to click, walk in such a way that the graph of your motion matches the target graph on the calculator screen. It will be more difficult to match the velocity graph than it was for the distance graph.


11.
If you were not successful, repeat the process until your motion closely matches the graph on the screen. To repeat with the same graph, press 

 and select SAME MATCH.  When you are successful, show your results to your teacher before you clean up your station.

12.
When you are done, remove the masking tape strips from the floor and return your equipment to the classroom.
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i) 





h) 





g) 





f) 





3.  What does the slope of a position-time graph represent?





Description:





Description:





Description:





c) 





Date Performed: ____________           Date Due: ______________            Date Handed In: ___________       
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b) 








Conclusion Questions:


1.  Describe the motion indicated by each graph below.  Be sure to state for each graph whether the person is moving towards or away from the detector (if at all), and if they are moving at a steady speed or speeding up or slowing down.











SAMPLE


Your graph may be different











4.  What does the slope of a velocity-time graph represent?





SAMPLE


Your graph may be different
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