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Lab: Interpreting and Matching Displacement vs. Time Motion Graphs 
 

Objectives: 
1. Create a Displacement vs. Time graph and have another person 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 five types of motion.
i. standing still
ii. moving with constant velocity 
iii. moving with negative velocity
iv. moving with positive velocity
v.  accelerating
2. Illustrate the story on a hand-drawn 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 another lab group to move according to the graph you have drawn (see page 2 for example). 
Part II – AT THE LAB STATION IN CLASS WITH A PARTNER
4. Exchange graphs with another lab group. Each participant should read and interpret each other’s graphs to understand how to move. Measure out and mark meaningful locations on the floor and practice the motion. 
 

5. Now it’s time for you to match your physical motion to another group’s descriptive motion graph. You have 3 attempts to match it as best you can. Save a copy of the best graph your motion creates and print this graph using LoggerPro. 
 6. Below the graph:

a)     Describe in sentences your motion similar to the instructions in #3. 

b)    Compare and contrast your motion to the instructions your partner graphed. 

c)     Discuss the meaning of the changing slopes of lines/curves?
Data:

1.
Stoop Kid was sitting still reading “The Little Engine that could”

2.
Stoop kid begins to shout “I think I can, I think I can.” Pedestrians come to watch the once in a life time event as Stoop Kid is going to leave his stoop.

3.
He then begins to walk down the steps at .5m/s for 2s.

4.
As he approaches the last stair, he begins to slow down and goes .2m/s for 2s.

5.
He suddenly turns around and runs at -3m/s for 3s and begins weeping in the fetal position.

6.
Then the crowd begins to chant, “Stoop kid is afraid to leave his stoop!”

7.
Angry from being ridiculed, he suddenly begins to accelerate from .5 m/s to 2 m/s until he finally jumps off the last stair onto the ground.


Data Analysis:
1. Start at 1m away from the motion detector and stand still there for 1 second.

2. Slowly move back at 1 m per second for 3 seconds.

3. Then jolt forward at 2 m/s until you are right up next to the motion detector.

4. Stand at that position for 3 seconds.

5. Then accelerate from going 1 m/s to 2 m/s until you are 2.5m away from the motion detector.
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The computer graph is scaled down because displacement.  Between 2s and 6s, the computer graph has an increased slope different to the hand drawn graph because it was over estimated in distance and speed. Then from 8s to 10, the hand drawn graph shows a displacement of 0m while the computer graph shows one of 1/8m because the failure to stand close enough to the sensor to get 0m of displacement. From 12s to 15s, the computer graph shows a velocity near 0 m/s but the hand drawn graph shows no data during this time because the motion detector was set up to record data for 2s longer. The two graphs are the same but also different.
Conclusion:  
In this lab, I observed the motion of fast and slow objects, and described their motion with a position vs. time graph.  




































