Nancy Spletzer

Clear Creek HS

The first portion of this lab, Parts I and II uses Vernier motion detectors and    TI -83 calculators  and is adapted from the lab “Graph Matching”  in the Vernier  Book Physics with Calculators .

Part III is adapted from labs by Trish Loeblein and Amy Jordan on the PhET website. 

Part IIl  Velocity vs. Time – Do this after using the motion detector portion of the 

experiment.   
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Go to http://www.colorado.edu/physics/phet 

1. Select Go to Simulations and from the picture icons select    MOVING MAN

2. After MOVING MAN is open close the acceleration graph   by clicking the symbol in the upper right hand corner of the graph. 

3. Investigate Moving Man by dragging the Man around with your mouse. Now try making the man move using the slider arrows and use the playback features to look at the graphs. While you make observations, discuss in your group the reasons the graphs look the way they do. 

4. Assuming the motion detector is a zero and can record in both directions produce a distance-time graph for each of your PRELIMINARY QUESTIONS Graphs a-d. Make sure they match the actual shape of the graph from step #7 (done in a colored pen) 

4. By dragging the MAN, Compare the actual velocity –time graph produced on MOVING MAN to your original sketch.  Sketch the actual graph in a different color pen. 

5. The velocity data is more jumpy than the distance data. Why do you think this is the case?

6.  Explain in the space next to the graph why they appear the way they do. 

7. Answer the Part III analysis questions 

Part III  Velocity vs. Time Graph Matching


8.
What type of motion is occurring when the slope of a velocity vs. time graph is zero?


9.
What type of motion is occurring when the slope of a velocity vs. time graph is not zero? Test your answer using the Motion Detector.

Extensions

1. Make new distance vs. time and velocity vs. time charts for each of the following scenarios.  Predict what you think the graphs will look like and explain your reasoning.  MOVING MAN to verify or correct your predicted graphs and explanations in a red colored pen.  

e. The man walks from the middle of the sidewalk towards the tree at a constant velocity trying to get better cell phone reception.  About a meter before the tree he gets great reception and stops to finish his conversation. 

f. The man has climbed the tree and when he comes down he stands still for a few seconds trying to decide where he will go next.  He then runs toward the house accelerating as he goes. He stops very close to the house. 

g. The man starts at the house and walks toward the tree at a constant speed. At 3 meters from the tree he stands still looking for his car keys.  He determines that they are still at the house so he turns around walks back to the house at a faster constant speed. 

2. With your lab partner(s) write a motion scenario that you could test. Test it, and then write a description of how you used MOTION MAN to generate the graphs. Below the written description sketch the graph. 

3. Individually,  write a possible scenario for the following graph. Then compare your scenario with you lab partners to check if it is reasonable. 
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