Name:  ________________________

EPS:  Projectile Motion Computer Lab

Go to http://phet.colorado.edu/simulations/sims.php?sim=Projectile_Motion
Click Run Now
Move the cannon to the far left of the screen and set it so the height of the cannon is even with the green horizon.  

Change the settings in the box on the upper right corner to “bowling ball.”  Set the angle to 10°, initial speed to 15 m/s, mass to 10 kg, diameter to 1.0 m.  Also, be sure that the box for air resistance is not checked!

Part One:  effect of mass.  Complete the chart; change only the mass for each launch.

	Object
	Mass
	Angle
	Initial speed
	Range
	Height
	Time

	Bowling Ball
	10 kg
	30°
	15 m/s
	
	
	

	Bowling Ball
	20 kg
	30°
	15 m/s
	
	
	

	Bowling Ball
	30 kg
	30°
	15 m/s
	
	
	

	Bowling Ball
	40 kg
	30°
	15 m/s
	
	
	


1.  What is the effect of mass on range, height, and time?
Part Two:  Effect of angle.  Complete the chart, changing only the angle of the cannon.

	Object
	Mass
	Angle
	Initial speed
	Range
	Height
	Time

	Bowling Ball
	10 kg
	15°
	15 m/s
	
	
	

	Bowling Ball
	10 kg
	30°
	15 m/s
	
	
	

	Bowling Ball
	10 kg
	45°
	15 m/s
	
	
	

	Bowling Ball
	10 kg
	60°
	15 m/s
	
	
	

	Bowling Ball
	10 kg
	75°
	15 m/s
	
	
	

	Bowling Ball
	10 kg
	90°
	15 m/s
	
	
	


2. What effect does the angle have on range, height and time?

Part 3:  Effect of Air Resistance.  Repeat the exercise of part two, but now alternate trials with and without air resistance.  Set the drag coefficient to 1 and use an altitude of 10m.
	Object
	Mass
	Angle
	Initial speed
	Drag Coefficient
	Range
	Height
	Time

	Bowling Ball
	10 kg
	15°
	15 m/s
	NONE
	
	
	

	Bowling Ball
	10 kg
	15°
	15 m/s
	1.0
	
	
	

	Bowling Ball
	10 kg
	30°
	15 m/s
	NONE
	
	
	

	Bowling Ball
	10 kg
	30°
	15 m/s
	1.0
	
	
	

	Bowling Ball
	10 kg
	45°
	15 m/s
	NONE
	
	
	

	Bowling Ball
	10 kg
	45°
	15 m/s
	1.0
	
	
	

	Bowling Ball
	10 kg
	60°
	15 m/s
	NONE
	
	
	

	Bowling Ball
	10 kg
	60°
	15 m/s
	1.0
	
	
	

	Bowling Ball
	10 kg
	75°
	15 m/s
	NONE
	
	
	

	Bowling Ball
	10 kg
	75°
	15 m/s
	1.0
	
	
	


3.  What effect does air resistance have on the objects range, height, and time?
