Acceleration of Falling Objects: Video Analysis
In this exercise, you will use the VideoPoint2.5 video analysis software program to investigate the motion of a falling object that has minimal air resistance (a small basketball) and the motion of another object falling with significant air resistance (a “weighted” balloon).

Acceleration of Falling Objects: Negligible Air Resistance




Questions:

A.  What is the equation of the position-time graph?
B.  According to this equation, what is the acceleration of the falling ball?

C. What is the equation of the velocity-time graph?

D. Does its shape imply a constant acceleration?

E. According to this equation, what is the acceleration of the falling ball?

F. What is the equation of the acceleration-time graph?

G. Does its shape imply a constant acceleration?

H. How do the acceleration values found by these graphs compare with the accepted value of 9.8 m/s/s for an object falling with negligible air resistance? 

Acceleration of Falling Objects: Significant Air Resistance




Questions:

A.  After what time does the position-time graph seem to stop curving and become an   

     upwardly sloping straight line?
B.  What is implied by a straight line position-time graph?

C. After what time does the velocity-time graph appear to become horizontal?

D. The slope of an object’s velocity-time graph is its acceleration. What does the shape of this graph tell you about the acceleration of the balloon as it falls?

E. What is implied by a horizontal line velocity-time graph?

F. What does the acceleration-time graph imply happens to the acceleration of the balloon?

G. When does this occur?

Procedure continued:
8. VideoPoint2.5 allows the user to select portions of a graph for closer examination.  Place your cursor over the position-time graph in such a way that you can “box in” only the portion of this graph that appears to be linear, while at the same time pressing the control key.
9. You should now obtain position-time, velocity-time, and acceleration-time graphs of the balloon during this time frame only.
10. Find the best-fit equations of these graphs.
11. Paste these graphs and their equations in the following box.


Complete this conclusion statement:

After the balloon was released, it continued to gain speed, but at a decreasing rate,
for ________sec until it reached a terminal velocity of approximately ________ m/s.
Procedure:





Open the movie balldrop in VideoPoint2.5.





Mark frames of the video.





Use the meter stick in the movie clip


	background to change the distance


            scale from pixels to meters.





Move the origin to the highest location


	marked in the video and rotate the axes


            so that the positive y-axis is downward.





Construct position-time, velocity-time, 


            and acceleration-time graphs of the y-


            components of this data.





Find the best-fit equations of the graphs.





Paste these three graphs into the following box.








Paste a frame from the video in this box.





Paste all three graphs here.





Procedure:





Open the movie balloon1 in VideoPoint2.5.





Mark frames of the video.





Use the meter stick in the movie clip


	background to change the distance


            scale from pixels to meters.





Move the origin to the highest marked 


            position in the video and rotate the axes


            so that the positive y-axis is downward.





Construct position-time, velocity-time,


	and acceleration-time graphs of the


	y-components of this data.





The motion of this falling balloon is NOT an example of constant acceleration, so DO NOT place best-fit equations on these graphs. 





Paste these graphs into the following box and answer the questions.





Paste a frame from the video in this box.








Paste all three graphs here.





Paste all three graphs here.
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