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ACTIVITY: Describing Motion

Research Problem: To describe the motion of a toy verbally and graphically using a frame of reference.

Apparatus and Materials:  toy truck, 2 meter sticks, 2 pieces of paper

Definitions:

Position: the location of an object relative to the origin of a frame of reference


Displacement: the change in an object’s position 
Velocity: the rate of change of an object’s position (the rate of displacement)
Procedure for Collecting Data:
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positive position and a positive velocity











b)   positive position and a negative velocity
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positive position and a positive displacement











b)   positive position and a negative displacement
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Now, start your truck 30 cm behind the origin and let it go in a positive direction.  Sketch the graphs

















Now, start your truck 30 cm in front of the origin and let it go in a positive direction.  Sketch the graphs.





Put your truck at the origin and let it move in the positive direction.  Sketch the following position-time and velocity-time graphs.
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3.    What does it mean for the truck to have a “positive position?”  a “negative position?”			
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Mark a “+” and an arrow on one sheet of paper and a “-“and an arrow on the other.  Now, set up a frame of reference by placing the two meter sticks end to end and putting the +/- arrows at either end as shown below.  The origin is where the two sticks touch.























8.  On the back of this sheet, write a summary paragraph of the main concepts in this lab.                                                                  
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7.  Sketch the graphs below for a trip in which your truck started at the origin and moved forward in a positive direction for 5 seconds, then abruptly stopped for 5 seconds and then abruptly started up again but this time traveled in a negative direction for 10 seconds.





6.  Two cars, A and B, start from rest at the origin and travel in the positive direction at a constant speed, but car B travels twice as fast as car A.  On each set of axes at right, sketch and label the graphs of motion for each car.





1. On each reference frame below, draw an arrow to illustrate a situation in which the truck will have a:





4.    What does it mean for the truck to undergo a “positive displacement?” a “negative displacement?”         




















5.   What does it mean for the truck to have a “positive velocity?” a “negative velocity?”                                














Conclusion Questions: 
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c)   negative position and a positive displacement











  d)    negative position and a negative displacement
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Now, start your truck 30 cm behind the origin and let it go in a negative direction.  Sketch the graphs





Now, start your truck 30 cm in front of the origin and let it go in a negative direction.  Sketch the graphs.





Put your truck at the origin and let it move in the negative direction.  Sketch the following graphs.
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c)   negative position and a positive velocity











  d)    negative position and a negative velocity














2. On each reference frame below, draw an arrow to illustrate a situation in which the truck will have a:








