Physics 11

Names:  ______       _______    ________
Physics 11

Projectile Motion Investigation
Score:  ______/15
Getting Started: 

1.  Go to the PHET web site http://phet.colorado.edu/web-pages/simulations-base.html 

    Go to the Motion Page and start the Projectile Motion simulation.

2. Try using some of the different objects in the pull down menu without air resistance, keeping the velocity and angle the same. 
3. Now try the different objects with air resistance.

4.  What do you notice about the path of the projectiles when there is no air resistance? ______________________________________________________________________________________________________________________________________________
5. How does air resistance affect the path of a projectile? Why? ______________________________________________________________________________________________________________________________________________

6. Move the target to a distance 20 meters from the cannon, in-line with the horizontal line shown.  With air resistance off and using the golf ball try each of the following shots.

	Angle

(degrees)
	75°
	45°
	15°
	89.4°
	9.3°

	Initial Speed (m/sec)
	20 m/sec
	14 m/sec
	20 m/sec
	98 m/sec
	24.8 m/sec

	Score, Hit or Miss


	
	
	
	
	

	Duration (s)


	
	
	
	
	


7. Which angle  in #6 requires the fastest speed in order to hit the target?  Why? ______________________________________________________________________________________________________________________________________________

8. Which angle requires the slowest speed to hit the target?  Why? ______________________________________________________________________________________________________________________________________________

9. What do you notice about the velocities of the shots at angles 75° and 15°? How are these angles related to each other? ______________________________________________________________________________________________________________________________________________

10.  Which shot was in the air the longest? ______________________________________________________

11.  Using the magnifying glass zoom out and move the target to 490 meters.  For the golf ball with no air resistance fire a shot with Angle 45° and Initial Speed 69.3 m/sec.  This is Trajectory A. Without erasing fire a shot with Angle 75° and Initial Speed of 50.7 m/sec. This is Trajectory B. These two shapes are called parabolas.  The highest point for each parabola is called the vertex. Using the tape measure; measure the height of each vertex and the length of each trajectory.

	
	Trajectory A
	Trajectory B

	Height of Vertex (m)
	
	

	Length of Trajectory (m)
	
	

	Duration—seconds in air
	
	


Use the simulator to help answer the following questions:

13. A cannon fires a cannon ball at 80 m/s. If the ball is shot horizontally at a height of 15 m, what is the range of the ball?   ________. If a castle is 100 m away and has a wall height of 4 m what is the minimum velocity required for the ball if it is to clear the castle wall (approx.)
14. An artillery shell from a Howitzer gun has a muzzle velocity of 950 m/s. Determine the maximum range of the shell and the time you have to get out of the way. 

Design Your Own Projectile
15. Design a Type 1 projectile:

Initial Height   _______

Initial Velocity _______
Calculate time in the air and horizontal distance travelled (range).

Use the simulator to confirm your calculations. Record you results from the simulator.  How do they compare to your calculations?
_______________________________________________________________________
16. Design a Type 2 projectile:

Initial Velocity _______  Initial Angle  ______

Calculate the horizontal and vertical components of velocity, time in the air, horizontal distance travelled (range) and maximum height obtained.

Use the simulator to confirm your calculations. Record you results from the simulator.  How do they compare to your calculations?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

15. Use the simulator to check answers from previous homework problems. Show results.
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