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Name: __________________________




Per: _______
Partners:

ACTIVITY: Projectile Motion
Introduction:  A projectile is any object flying through the air without the ability to change its own motion.
Research Problem:  Predict precisely where a ball launched off the end of a lab table will land.
Apparatus and Materials:  
· [image: image2.wmf]ramp, 

· ball, 

· tape

· plumb bob

· LabPro, 

· TI 83+ with “VST Apps” , 

· photogate, 

· cable (w/ one black end and one white end

Set Up
· [image: image3.png]plmb bob




Use the long ramp and be able to change the angle. Mark two places to start the ball rolling, one near the top of the ramp. 

· Set the photogate at the edge of the table (Use just one photogate).

· Set up the LabPro/TI.  Use the VST Apps.  Use “Datagate” (The “flag” is the width of the ball,)

· Measure the width of the ball accurately.  Try the micrometer.
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Use the plumb bob to mark the spot on the floor exactly underneath the point where the ball leaves the table. 
Collect the Data:  

· RULE:  You must catch the ball just as it leaves the table.  Don’t let it hit the floor.

· Roll the ball down the ramp so that you can produce two different results.  One at a lower velocity and one at the highest velocity possible.  (Don’t use too high of an angle as that will produce too much bouncing when it leaves the ramp.)
· Your results for each trial will automatically show up on your TI.  You should record the results on paper as you go.

· Do many trials of each.
Process the Data:  
· The initial velocity, Vi, is actually the horizontal velocity the ball has just as it leaves the table.  Calculate  thusly:  Vi, = d/t.     d is the width of the ball (or the distance the ball travels while blocking the laser in the photogate).  t is the time it takes to go this distance (or the time the laser beam was blocked.)  This stays constant throughout the flight of the ball.

· Use this velocity to calculate how far the ball travels to the right (in this diagram).  You need to know how long the ball is in the air, though.

· To find the time the ball is in the air, use one of the kinematics equations you’ve been using.  You can easily obtain the vertical distance the ball drops, the acceleration the ball undergoes as it drops (free fall), and the initial vertical velocity as it drops (consider the vertical motion here to be the same as if you had simply dropped the ball from rest).  Find the equation that uses these variables plus time, since that’s what you’re trying to find, and solve it for time.  This time is the simply the time it was in the air and is the same for both the vertical acceleration and the horizontal constant velocity.  Now you can calculate the horizontal distance the ball travels. 

· Measure how far the ball travels horizontally from your plumb bob mark, line it up with your ramp.  Put some tape down and mark the spot precisely.
And Finally:
· Now, let’s see how you did. Come and get me.  I want to watch as you finish this lab.  

· Do one more run with the ball while we watch and see if you hit your own target.

· Repeat for another velocity.

· Attach a well-designed sheet that includes your raw data and your calculations.
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