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Objective:   

In this lab, you will predict where a projectile will land.  You will set up your equipment as shown above.  You will use a ramp to accelerate a ball.  The ball will then roll along a horizontal surface and then off the table and into a target placed on the floor at a position based on your calculations.

Procedure Part 1: Determining the Horizontal Velocity of the Ball   
The ball will have nearly constant horizontal velocity while it rolls along the horizontal part of the table.  To find this velocity, measure a length of table (Distance A in the figure below), Then, release the ball from the prescribed height top of your ramp (you must always release it from the same height for consistency), and then measure the time the ball travels Distance A using a stopwatch:
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Prescribed Release Height
_________ centimeters
Distance A:  


_________ meters

Time:



_________ seconds 
Calculation:   

Using your measurements, calculate the average horizontal velocity of the ball along distance A.  Your work should include the equation you are using, and the substitution of your data into the equation, and solving for the velocity:
Procedure Part 2:  Finding the Time to Fall and Horizontal Displacement
The horizontal velocity of the ball as it flies off the table should be the velocity you calculated in Part 1.  Collect the following measurements for additional information:

Data:

Height of Table:  

_________ meters

Height of Can:


_________ meters

Calculations:   

Using your measurements, calculate displacement through which the ball falls to get to the can ((y).  See the illustration if you need clarification.  Your work should include the equation you are using, and the substitution of your data into the equation, and solving for the vertical displacement ((y)
Now, complete the data table to the right.  Remember, you need THREE pieces of vertical data to solve for the other two variables.  Using this information, solve for the time it takes the ball to fall through the displacement (y.
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Finally, using the time you just calculated, calculate the horizontal displacement of the ball ((x).  Hint: you should be using the only (and easy) horizontal equation:

Procedure Part 3:  Testing Your Work 
Place the can at the position you calculated above ((x) (visually inspect the path to make certain it will be straight).  Then, release a ball from the top of the incline and see where it hits.  Did the ball fall into the can?


Predicted Range ___________ 




Actual Range _____________

Analysis:   
IF your marble did not fall into the can, calculate the percent error between your predicted and actual value.
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Conclusion:   
Compare your data with other groups who had differing RELEASE heights.  
1. How did the release height affect the range ((x) of the marble?  Be specific.  
2. If the table were taller, would the range of the projectile increase or decrease?  Defend your answer.  
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