Launch Angle vs. Range/Height
Theory:

What angle will produce the maximum height of a launched projectile? What angle will produce the greatest range (horizontal distance) of a launched projectile? What is the path of a projectile? What is the acceleration of the projectile along its path? These are all questions that you will answer by launching a projectile at various angles from 0( to 90(.
Objective:

To determine the angle that produces the maximum height and range(horizontal distance) of a projectile. 

Materials:

	Projectile Launcher
	Safety glasses

	Projectile
	Tape measure and/or Meter sticks


Pre-Lab:

· Hypothesize what angle you believe will produce the greatest height of a launched projectile. 





















· Hypothesize what angle you believe will produce the greatest range of a launched projectile. 





















· In the space provided below, sketch the path of the projectile. Label it with a vector indicating the acceleration shortly after the projectile has been launched, at the maximum height, and just before it hits the ground
[image: image3.emf] 


Procedure:
1. Set the projectile launcher on the floor in either the classroom or out in the hallway.

2. Place a projectile in the launcher and set it to fire from the second or third to last detent. This seems to be a good setting to get both a reasonable range and height.

3. Adjust it to the angle that you desire.
4. Measure the height of the muzzle. To do this place a small whiteboard up to the muzzle and make a mark at that height. Then draw a horizontal line across the board through this mark.
5. Use a pen or pencil to release the launch mechanism to fire the projectile.

6. Test fire the launcher several times to determine approximately where the projectile is at its maximum height, and where it is horizontally along the floor at the moment it passes the height of the muzzle on its way back down. You may want to use a board or meter stick to help mark this location.

7. Estimate the maximum height using your meter sticks, and then subtract the muzzle height.
8. Estimate the maximum range using your meter sticks or a tape measure.

9. Start at 0( and increase the launch angle to 90(. See the table below.
Height of Launcher: 


	Launch Angle
	0(
	10(
	20(
	30(
	40(
	45(
	50(
	60(
	70(
	80(
	90(

	Max Height
	
	
	
	
	
	
	
	
	
	
	

	Max Range
	
	
	
	
	
	
	
	
	
	
	


 Analysis:

· On the graph below, plot the maximum height attained by the projectile vs. the launch angle.
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1. Make a general statement about the relationship between the launch angle and the height.
































a. What angle produced the greatest height? 



· On the graph below, plot the range of the projectile vs. the launch angle.
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2. Make a general statement about the relationship between the launch angle and the range of the projectile.



















 










a. What angle produced the greatest range for the projectile? 


Error Analysis:
Conclusion:
