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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. See Mrs. Geddes if you need instructions for uploading data to LoggerPro.
Data: 
Story: Four convivial Star-Wars enthusiasts set out for a galaxy far, far away known as Laser Fest! Using their 1974 imperial WING-abego they jumped 3 light years in 2 warp seconds. Due to the historical inflation of Star Credits, the four enthusiasts realize that the Federation costs of light sabers at Laser Fest would be too great of an obstacle. Knowing this, they flipped the WING-abego into hyper reverse and headed toward the local GalaxyShack which was one red light year away. Taking merely one warp second, they entered the doors of GalaxyShack. After roaming the aisles of GalaxyShack for 2 warp seconds the enthusiasts finally found sixteen Duracell power crystals, with a warranty of 1000 light years. They were made in a sweat shop galaxy on planet China. Finally resolved within, the four enthusiasts used their star coordinates to navigate a course straight to Laser Fest. Content with their power crystals they happily traveled 2 light years in the course of 2 warp seconds arriving at the famous Laser Fest. While at Laser Fest, the coterie of Star Wars enthusiasts discovered Laser Fest was not at all what they imagined. Terribly frightened and distraught, they fled from the likes of the evil Emperor Zorg and warped home. 
Illustrated Graph:
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Instructions: Start standing 4 meters away from the motion detector. Accelerate 3 meters for 2 seconds towards the detector. Walk back 1 meter at a constant velocity for 1 second. Hold still for 2 seconds. Walk 2 meters at a constant velocity towards the motion detector for 2 seconds. Finally to mimic the effect of instantaneous velocity quickly move out of the motion sensors range while someone else jumps in at a further distance away.

Motion Detector Data and Graph: 

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 difference is the accuracy. It is different due to the strict accuracy of the motion sensor. There were many spikes where the participant would slightly move and create the sensor to detect even this. Also it is more precise because it can detect even the slightest movement which is again portrayed in the spikes of the graph.

Conclusion:  Develop a conclusion that addresses the objectives of the lab.
We learned that creating a graph virtually through a sensor is very different and more difficult than drawing a graph onto graph paper.  Implementing the motion detector into our lab, we had to adjust to fluid movements rather than jerky, sporadic ones. After several practice attempts, we adapted to the sensitivity of the motion detector. In a position vs. time graph, the closer you are to the origin the closer you are to the destination. In acceleration vs. time graph, the curve shows how fast you are speeding up or slowing down. And finally in a velocity vs. time graph, the steeper the slope, the faster your constant velocity.




































