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Go to: 
https://phet.colorado.edu/sims/html/projectile-motion/latest/projectile-motion_en.html 

Click on the Lab icon with the cannon. Orient the cannon so that it shoots straight up 
into the air. Give the cannonball an initial speed of 20 m/s and turn off air resistance. 
Set the mass of the cannonball to 18.00 kg and the diameter to 0.20 m. Shoot the 
cannonball by clicking the red button with the cannon picture on it. Zoom in or out to see 
the motion of the cannonball on the screen. Move the measuring scope to the maximum 
height of the cannonball.  

Questions 
1. How high did the cannonball travel? Does this coincide with the height you would 

expect the ball to reach when using your equations of motion? Show your work. 
2. How much time did it take to travel to the maximum height? Does this coincide 

with the time you would expect for the cannonball to travel to the maximum 
height? Show your work. 

3. What is the velocity of the cannonball when it reaches its maximum height? 
4. What is the acceleration (magnitude and direction) of gravity when the 

cannonball is at its maximum height? 
5. What happens when you increase the mass of the cannonball? 
6. What happens when you increase the diameter of the cannonball? 
7. Orient the cannon so that it shoots down the road. Shoot the cannon at various 

angles. Which angle shot the cannonball the furthest down the road? 
8. What happens when you add air resistance? 

Things to consider when doing the lab: 
1. What is the uncertainty in the measurement of the picket fence spacings? 
2. How does your uncertainty change if the picket fence does not fall through the 

photogate exactly vertically? 
3. On the next page, there is a quick setup guide to the procedure. If you have 

watched the procedure video, then it is easy to use this guide. 
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Quick Setup 

1. Turn on the Pasco Interface Box and Open Pasco Capstone Software. 
2. Add the Photogate to the Hardware Setup. 
3. Under Timer Setup, Choose 

  Pre-Configured Timer 

  Photogate, Ch 1 

  Picket Fence 

  Position and State 

  Flag Spacings 0.05 m apart 

  Finish 

4. Under Recording Conditions, Choose 

  Start Condition=Measurement based 

  State=Is above 0.1 

   0.1 Value 

Stop Condition=Measurement based 

  Position=Is above 0.35 

  OK 

5. Create a Table and Graph from Classic Templates 
6. Hit Record button and drop picket fence straight through photogate. 
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