Name: 









Date: 



Constant Motion PreLab

Instructions: This PreLab activity MUST be completed before arriving for your scheduled lab activity. No time will be given during lab to complete this exercise. The PreLab must be turned in upon arrival in lab; late submissions will not be accepted. Each PreLab is part of the laboratory and will be scored accordingly. 
Sketch velocity vs time graphs corresponding to the following descriptions of the motion of an object.

	1.
The object is moving away from the origin at a constant (steady) speed.
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	2.
The object is standing still.
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	3.
The object moves toward the origin at a steady speed for 10s, then stands still for 10s.
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	4.
The object moves away from the origin at a steady  speed for 10s, reverses direction and moves back toward the origin at the same speed.
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Draw the velocity vs time graphs for an object whose motion produced the position vs time graphs shown below at left.

5.
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	7.
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Constant Motion Lab
Objectives: At the conclusion of this lab activity, the student should be able to demonstrate the ability to accurately interpret a:
· distance vs. time graph

· velocity vs. time graph

Caution: There are several possible combinations of TI graphing calculators, TI and Vernier motion detectors, and the LabPro unit, not all of which are interchangeable. Be certain to select the correct combination. If in doubt, ask your instructor.
Task I. Using a TI calculator with a TI acoustical motion detector or a LabPro unit with TI calculator and Vernier acoustical motion detector, create and interpret a distance vs. time graph.

a.
Using the calculator’s “Ranger” program, your acoustical motion detection unit, and a Tumbling Buggy with an index card attached for increased “signal reflection,” create a distance vs time graph for constant motion.

b.
Draw a qualitative graphical representation of distance vs time (x vs t) in Figure 1 below.

c.
Using the same set up, prepare and draw a qualitative graphical representation of velocity vs time (v vs t) in Figure 2.


Figure 1.





Figure 2.

d. 
Using the appropriate cable, transfer your L1 (time) and L2 (distance) arrays to either LoggerPro or Graphical Analysis and prepare a distance vs time graph. Perform a fit of the data. Label the axes with variables and units, and label this Graph 1. Print  this graph and hand it in with this report.

e.
Write a physical expression that represents the relationship between distance and time from the data contained within Graph 1.

f.
Determine, if possible, the acceleration represented by the motion of Graph 1. If it is not possible to determine acceleration from this graph, please explain why. 

Task II. Using a TI calculator with a TI acoustical motion detector or a LabPro unit with TI calculator and Vernier acoustical motion detector, create and interpret a velocity vs. time graph.

a. 
Using the appropriate cable, transfer your L1 (time) and L3 (velocity) arrays to either LoggerPro or Graphical Analysis and prepare a velocity vs time graph. Perform a fit of the data. Label this appropriately including a title of Graph 2 and print it; it should be handed in with this report.

b.
Write a physical expression that represents the relationship between velocity and time, from the data contained within Graph 2. 

c.
Crosshatch a limited area under the best fit line and print this representation as Graph 3 with the appropriate labeling. Referencing the endpoints of the crosshatched area in time, explain what the area under the curve in Graph 3 represents between these two endpoints in time.

d.
Determine, if possible, the acceleration represented by the motion of Graph 3. If it is not possible to determine acceleration from this graph, please explain why. 

e.
Determine, if possible, the initial position (at t = 0) from the motion represented in Graph 3. If it is not possible to determine initial position from this graph, please explain why.
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