 SEQ CHAPTER \h \r 1Lab: PREDICTION OF TRAJECTORIES
You can predict the landing point of a ball launched horizontally from a tabletop at any speed. If you know the speed(v) of the ball as it leaves the table, the height of the table above the floor (Δy) and the acceleration due to gravity (a), you can then use the equation for projectile motion to predict where on the floor the ball will land.
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You know the projectile equation for free-fall from rest:
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You also know the projectile equation for horizontal motion (the range):

If we want to know how far out from the edge of the table the ball will land (Δx), we can calculate it from the height of the table (Δy), a, and the ball's speed vx along the table.

Doing the Experiment
Find vx by measuring with the computer and photogates the time t that the ball takes to roll a distance d between the photogates on the tabletop. (See Figure below.) Be sure to have the ball caught as it comes off the end of the table. Repeat the measurement a few times, always releasing the ball from the same

place on the tube, and take the average value of vx.

[image: image3.wmf]Measure the height of the table, Δy, and then use the equation for Δy to calculate the time to fall. Use the velocity of the ball, vx, and the time to fall to calculate the range, Δx. Place a target, a paper cup, perhaps, on the floor at your predicted landing spot as shown on the next page. How confident are you of 

your prediction? Since it is based on measurement, some uncertainty is involved. Mark an area around the spot to indicate your uncertainty.
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Now release the ball once more. This time, with the teacher observing, let it roll off the table and land, hopefully, on the target as shown in the figure above.
If the ball actually does fall in the cup then you have supported the assumption on which your calculation was based, that vertical and horizontal motion are not affected by each other. This means that perpendicular vectors are independent.

Questions:

1.
Will the assumptions made in the equations used to predict the range hold for a Ping-Pong ball? Why or why not?

2.
If the table were 1000 meters above the floor, could you still use these equations? Why or why not?
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