

SHS AP Physics C

[image: image1.emf]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. 
 

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 
Data Analysis:  Discuss differences between the descriptive graph and the graph generated by the motion detector.  What are the reasons for the differences? The hand drawn graph is much more accurate to the story we created. When we created the graph using the motion detector it was hard to get precise lines. It is very hard to get sharp peaks and perfectly constant motion. 
Conclusion:  Develop a conclusion that addresses the objectives of the lab.
The graph we made with the motion detector matched our hand drawn graph pretty well. By writing a story and putting into a graph we were able to further out understanding of the relationship between postion vs time velocity and acceleration. 
Story Instructions


Shawn Wortham is walking down the hallway minding his own business when the cheerleading squad comes out of nowhere screaming his name. After his performance at Friday night’s game, they all want Shawn for themselves. (A)Shawn, who was previously walking at a constant speed of 1.5 m/s for 3 seconds, (B)increases his velocity from 1.5 m/s to 10m/s in 4 seconds. (C)Shawn then hides behind a wall hoping the cheerleaders would not find him. He remains there for 5 seconds while he waits for the cheerleaders to pass. (D)After he knows the cheerleaders are gone Shawn begins walking in the direction he came from at a speed of 2 m/s for 3 seconds.
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Motion instructions:

A) Walk backwards at a constant velocity.

B) Move fast away from the motion detector with acceleration.

C) Stand still.

D) Walk forward with constant velocity
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