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Lab: Interpreting and Matching 
Displacement vs. Time Motion Graphs 
 

Objectives: 
1. Create a Displacement vs. Time graph and match your graph with actual motion.

2. Gain competence in the use of motion detector and related equipment.

3. Understand the relationship between position vs. time, velocity and acceleration.

Materials:

TI-84 Calculator-Based Lab Unit (CBL-II)

Motion detector

Meter stick

Computer with LoggerPro software

Procedure:

Part I – 

1. Develop a position vs. time story that describes a body in motion incorporating at least the following four types of motion.
i. standing still

ii. moving with constant velocity 
iii. moving with variable negative velocity
iv. moving with variable positive velocity 

2. Illustrate the story on a position vs. time graph.  Use a legend to cross reference sections of the graph with the corresponding sections of the story.

3. Underneath the graph, write instructions for moving in front of the motion detector according to the graph you have drawn (see page 2 for example). 
Part II – AT THE LAB STATION IN CLASS WITH A PARTNER
4. Measure out and mark meaningful locations on the floor and practice the motion needed to create the position vs. time graph. 

 

4. Now it’s time for you to match your physical motion to your group’s descriptive motion graph. You have 3 attempts to match it as best you can. Save a copy best graph your motion creates and reproduce this graph using LoggerPro. 
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Story

1. Bob is an angel and he’s been sent from Heaven to go on a special mission. Bob’s mission: buy ice cream. That’s right, God is hungry. So, Bob decides to fly down to Dairy Queen at 5 meters per second at a constant speed for 10 seconds.

2.  When he arrives at Dairy Queen, he stands in line for 4 seconds. 

3. He gets the ice cream, and preparing for take-off, he accelerates in the positive direction towards heaven at 4 meters per second for 8 seconds.

4. As he is flying, he decides to take a bite of the ice cream. Since he is no longer focusing on flying, he falls to earth at a negative velocity at 3 meters per second for 6 seconds.

5. Not noticing the nearby plane, he gets hit, immediately knocking him unconscious.

6. He arrives in heaven and gives God the empty ice cream container. Needless to say, Bob is not going to be sent on a mission any time soon. 

Instructions


In order to obtain the same results as I have with the motion detector, here are some instructions to help.  First begin standing about 3 feet away from the motion detector with the motion detector pointing towards your chest. Use a text book as a flat surface for the motion detector’s beam to bounce off of.  Hold this book at your chest and have a friend press the begin button on your calculator program.  This will tell the motion detector to send out its beam for the amount of time that you have plugged in. In this case, it is 5 seconds.  Once the button is pressed and you hear the beam penetrating the book, move your arms forward at a constant speed for 2.5 seconds and then hold still for .2 seconds.  Make sure when moving your arms forward, you maintain a speed that will not need you to move your feet forward, simply your arms.  Do not end fully extended, do you still have space; this is also the same for the reverse direction. After this step, move your hands backward at a slightly slower speed then before for 1.45 seconds and then immediately move back forward a little slower for 1.05 seconds.  This will approximately give you a graph that looks very similar to the one given above. Counting the time out loud will also help you approximate the time for your change in movement.  
 


Data Analysis:  Discuss differences between the descriptive graph and the graph generated by the motion detector.  What are the reasons for the differences?



There are a few differences between the graphs above. The hand drawn graph is more exact according to the directions of what the angel is doing in the story.  This graph also does not account for actual motions an angel would fly or fall, so straight lines would not always be a perfect fit. The motion graph is set more on realistic term according to how fast a human can move and how precise he or she can do it in a short period of time. 

Conclusion:  Develop a conclusion that addresses the objectives of the lab.


With the completion of this lab I have learned many skills that I will carry throughout the rest of the course.  I have learned how to use the motion detector and how my motions that it detects will be graphed according to how far away I am from the detector. I have learned, the farther away that I move from the detector, the more negative I will be moving according to the graph and opposite when I move closer. I also have learned that a human being cannot physically can direction instantly.
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