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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: 
Story- A student has just arrived to lunch. When they walk in the front door, they find a seat 4m away from the door, approaching the seat at 2 m/m. The student unpacks their lunch and eats in the same spot for 1 minute. The student, once finished, moves 2m towards the door to throw away their food in a nearby trashcan. As they walk to the trashcan they move at a speed of 2m/m. On the way back to the table a sudden food fight breaks out, and scared, the student accelerates and at 4 minutes is 8m away from the door. Hovering under a table the students stays still for 1 minute. Upon seeing the principal on the scene though, he accelerates back towards the door at a speed of 6m/m. The student runs through the door to their next class that is located -2m from the door at 6 minutes.
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1. Fist stand right in front of the motion detector. 

2. Then step backwards 1 meter in 2.5 seconds. 

3. Stand there for about half a second. 
4. Step back for half a meter somewhat slower than the first steps backwards.

5. Hold for one second.

6. Step forward .75 meters. 

7. Finally Move backwards and accelerate.

A/B. The graph given to us was fairly easy to read. The acceleration and motion instructions were very clear and easy to follow. We were able to conduct the lab and produce an almost exact graph as the one given to us in the rough draft.
C. When looking at the graph given to us, the first thing I noticed was the curved and steep lines. Before I conducted the lab I thought all lines were straight and pointed but I learned that is pretty much physically impossible. The lines are curved, not pointed, because when you change directions there will always be a second in time where you are stopped even if it is minuscule. The steep lines indicate that the object in motion had accelerated and the more flat lines indicated slow moving or a completely plat line indicated no movement.   
Conclusion:  In this lab, Allie and I, created a displacement vs. Time graph and switched our graph with a graph from another group. We tried to mimic the groups graph with our newly found knowledge of acceleration, velocity, speed, displacement and time. While conducting the lab we gained knowledge of how to use the equipment as well as how to use the information from the section in life. In the lab we used a motion detector, a calculator, and the TI programs on our computers. We first wrote our story including five types of motion. We then created a graph of our own story. Our graphs included instructions on how to mimic the data on our graph. We switched our story with a story from another group. We used the motion detector to mimic their data and we had to figure out how to create curves, horizontal lines, straight lines, steep lines and descending lines. We learned curves are based on the acceleration, and that horizontal lines are indicators of no motion. Straight lines are symbols of constant velocities, and steep lines are determined by the speed of the object. By conducting this lab we expanded our knowledge dealing with these sections lessons. It was very helpful. 




































