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Bull’s Eye, a Lab on Projectile Motion

Purpose:  To investigate the independence of horizontal and vertical components 

of motion, and to analyze these components to predict the landing point of a projectile. 

Materials:  ramp, marble, meter stick, plumb line, stopwatch, empty can

Discussion: In a universe without gravity, any object you could throw would just keep going forever (if air resistance is neglected, which we will do).  The object, say a rock, would continue moving at a constant velocity, the formula used to calculate this is: ___________
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Traveling at a constant speed, the rock would cover the same amount of distance in each second.  The equation you would use to find the distance can be derived from the velocity equation, it is: _________

But our universe does have gravity.  Rocks that are dropped are accelerated by                                                                               gravity, and the distance they travel each second increases. The equation for                                                                               the vertical distance d fallen after a given time t is: ____________ 

The velocity at which the rock falls is found using the equation: __________

What happens when you throw a rock sideways? The curved motion that results                                                                                          can be resolved into two straight-line motions: one is vertical and the other is horizontal. The vertical motion undergoes acceleration due to gravity, but the horizontal does not.  The secret to analyzing projectile motion is to keep two separate sets of “books” for horizontal and vertical motion.  Use the “gravity-free” equations for horizontal motion and the “gravitated” equations for vertical motion. 

Procedure: Design an experiment that will allow you to predict the landing point of a marble as it rolls off of the table top.  Draw a diagram to show your set-up. After you have written your procedure, and calculated your prediction have your teacher initial your analysis section in your lab notebook. Then test your prediction; therefore NO marbles should roll off of the table until AFTER your prediction has been calculated and your teacher has given you the “okay” to proceed.


Diagram I
Analysis:

     Calculations to Make Your Prediction:

1. Average speed of marble just prior to rolling off of the table

2. Time required for the marble to reach the floor after it leaves the table

3. The horizontal distance that the marble will travel after it leaves the table

     After Test Run:

1. Compare the actual range of your marble with your predicted range.  Computer percent error.

Discussions Questions:

1. What may be the cause of any error you experienced?
2. Explain in terms of projectile motion, why a projectile that travels faster horizontally is more likely to hit its intended target.
3. Once a projectile leaves your hand, what force(s) act upon it?
Conclusion: 
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