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Date_________________per_____

Honors Physics – The “Coat-Hook” Cannon

Purpose: To mathematically determine where a projectile will land using conservation of energy and compare that value to an experimental measurement.
Materials: table clamp, 2 rod brackets, 2 rods, coat hanger, coat hook collars, wooden ball with a hole drill in it 
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Procedure:
1) Measure and record a starting height, h, of your choosing.

2) Place the wooden ball on the end of the hook and release.

3) Take a few practice shots and tape a white sheet of paper down on the floor where the ball lands.

4) Place a piece of carbon paper on TOP of the white paper so that you can mark where the wooden ball lands.

5) After practice, release the wooden ball from chosen height.

6) Measure and record the position where the ball left the hook. This is labeled “y” in the figure.

7) Measure and record the horizontal displacement of the wooden ball from the point just below the launch position to where the ball lands. 

8) Repeat #5 & #7 two additional times for accuracy.

9) Repeat the entire procedure for a SECOND height, h, of your choosing. We do this for consistency.
Data Table

Height of initial projectile = y = _______________________
	Height of trial #1 =h=


	Height of trial #2 =h=

	Horizontal Displacement (x)
	Horizontal Displacement(x)

	1)


	2)
	3)
	1)
	2)
	3)

	Average =


	Average =


In the boxes below, write the equations for potential and kinetic energy

	
	


In the boxes below, write the horizontal and vertical equations for projectile motion

	
	


For this experiment, we are going to assume that the rod which PREVENTS the coat-hook from swinging is at GROUND LEVEL. If this is the case:

What kind of energy does the projectile have BEFORE the hook is released? Why?

What kind of energy does the projectile have at the bottom of the swing just before it strikes the rod? Why?

What can you say about these two energies? Justify your answer.

Solve for the HORIZONTAL velocity of the projectile at the bottom of the swing using conservation of energy for EACH trial. Show all work and formulas used.

	
	


Using your vertical projectile equation, calculate the TIME the projectile is in the air from the MOMENT it was RELEASED from the hook. Show all work!

Using your horizontal projectile equation, calculate the horizontal displacement of the projectile for EACH trial. Show all work!

	
	


Calculate a % difference between the experimental displacement and calculated displacement for EACH trial. 

