Physics 123 – Minilab 2


FREE FALL

Names _____________________        ________________________

Objective

In this week’s lab you will use the ultrasonic ranger to measure the position, velocity, and acceleration of a bouncing ball.  (See example 2.7 on p. 55 of your textbook.)

Discussion

In last week’s lab you found it was rather difficult to produce a constant velocity or acceleration by moving a cart towards or away from the sensor.  This week’s lab will explore a situation for which the acceleration is constant: a freely falling object. If air resistance is negligible, a bouncing ball is falling freely when it is not in contact with the floor.  Its position y as a function of time is then given by
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During free fall the ball’s velocity is given by
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and is thus a linear function of time.

Procedure

The motion sensor is suspended high above the floor. Drop the ball and let it bounce three times within the range of the sensor.   Record this motion with the sensor and the Logger program.  It may take several tries to get a good plot of three bounces.  Compare the acceleration, velocity, and position curves with your expectations. 

1. According to the plots, what are the velocity and the acceleration of the ball when it is at its highest point after a bounce?  Are these values reasonable? Explain. 


2.  Using the “x=” icon, accurately determine the time between the first two bounces. Compare it with the time between the second and third bounce. Which is larger? Using the velocity graph, explain why.


3.  On the graph of v vs. t, drag the mouse across the region where the graphs indicate the ball is in free fall; it will shade this region.  Using the “Analyze” function on the tool bar, perform a “Linear Fit” to the ball’s velocity in this region and record the fit values here:
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What does x represent here? _____________________________________________

What does the fit value of m represent here?  ________________________________

How accurate is your measurement of the acceleration due to gravity?  (Don’t forget units!)  
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