
Graph Matching

One of the most effective methods of describing motion is to plot graphs of position, velocity, and acceleration vs. time. From such a graphical representation, it is possible to determine in what direction an object is going, how fast it is moving, how far it traveled, and whether it is speeding up or slowing down. In this experiment, you will use a Motion Detector to determine this information by plotting a real time graph of your motion as you move across the classroom.

The Motion Detector measures the time it takes for a high frequency sound pulse to travel from the detector to an object and back. Using this round-trip time and the speed of sound, the interface can determine the distance to the object; that is, its position. It can then use the change in position to calculate the object’s velocity and acceleration. All of this information can be displayed in a graph. A qualitative analysis of the graphs of your motion will help you understand the concepts of kinematics.

objectives

· Analyze the motion of a student walking across the room.

· Predict, sketch, and test position vs. time kinematics graphs.

Preliminary questions

1.
Sketch the position vs. time graph for each of the following situations. Use a coordinate system with the origin at far left and positive distances increasing to the right.

a. An object at rest

b. An object moving in the positive direction with a constant speed

c. An object moving in the negative direction with a constant speed

d. An object that is accelerating in the positive direction, starting from rest

Procedure

1.
Set the Motion Detector to the picture of the walking man. Connect the Motion Detector to DIG 1 of LabQuest.
2.    Tap on the icon at the top that looks like a speedometer. 


-  tap ‘length’, 

-  highlight the Data Collection Length and hit backpace. 


-  enter 15 seconds as the data collection length.


-  select OK.
3. Tap on the icon at the top that looks like a graph.


- tap ‘Analyze’


- choose Motion Match (at the very bottom)


- choose ‘New Position Match’
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    4. This a graph that you will try to match. Set the motion detector on a table and stand in front of it as shown. Have a team member hold the motion detector in place while you hold the LabQuest.
    5. When you are ready, tap the green start ► button. Walk towards and away from the motion detector and use your motion to trace the path of the graph. 
· To try again, press the green ► button again. Keep trying until you 
re able to match the graph.

  6. Draw the shape of the graph on your paper and then label each section of the graph with a 

     description of how you moved relative to the motion detector.


Use terms such as: toward, away, faster, slower, stopped
7.  To get a new graph, click on Analyze (Motion Match ( New Position Graph.

8. Each team member should create 2 graphs. Every team member should draw all of the graphs. 

Analysis

1.   Explain the how changes in you motion changed the steepness of the slope.

1. Explain what motions create a positive slope and a negative slope.
2. What type of motion is occurring when the slope of a position vs. time graph is zero?

3. What type of motion is occurring when the slope of a position vs. time graph is constant?

5.   Using the LabQuest, determine how you have to move to create this graph:

Walk back and forth in front of the motion detector









