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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. [image: image1]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.
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. 
 
5. 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. 
Data:
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 5 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[image: image2.png]


 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. 
Illustrated Graph
Directions For Motion Detector

1. For the first part, hold the book and gradually extend your arms away from your body for 2.5 seconds. 
2. Hold your arms there for a short time, approximately a half of a second.
3. Quickly pull your arms back into your body for one second.
4. For the last part, extend your arms away from your body again, this time increasing speed as you extend your arms. This will give you acceleration and no longer a constant velocity.
Motion Detector Graph and Data
First Column: Time in Seconds Second Column: Position in Meters
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 Data Analysis:  Discuss differences between the descriptive graph and the graph generated by the motion detector.  What are the reasons for the differences?


The graph generated by the motion detector has more curves to it than the hand drawn one. In addition, the motion detector graph has an attempted straight line around 2.5 seconds, indicating the velocity is zero. However, the graph drawn by hand has a straight line that looks more like a straight line, and it is longer.  This is because it is very difficult to be so precise on the motion detector. It is hard to go from zero velocity to a positive velocity without the motion detector picking up the slow increase in velocity.  However,  when drawing it by hand, it is very easy.

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

The objectives of this lab are to learn how to use a motion detector, learn how  to analyze a graph, and learn all that the graph means. Motion detectors measure how far away from it the object is, and therefore, to get a downward slope, you must pull the object away from the motion detector. In addition, another objective of this lab is to learn how to analyze a position versus time graph. When the graph is flat, the velocity is zero. If it has a constant positive or negative slope, velocity is either increasing or decreasing, respectively. If it has an exponential curve, then the object is accelerating. Also, when the curve is concave up on the graph, instantaneous acceleration is positive, and when it is concave down, instantaneous acceleration is negative. 
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