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AP Physics C – Projectile Motion using a Ballistic Pendulum

Purpose: To experimentally predict the horizontal displacement of a launched (horizontally and upward) projectile.

Materials: Ballistic pendulum, Logger Pro, Photogate, Carbon paper

[image: image3.emf]
Part I – Horizontally Launched Projectile

Procedure:

1. Clamp a ballistic pendulum to lab table.

2. Mount a photogate just outside the opening of the launcher.

3. Open up LOGGER PRO.

4. Go to FILE, OPEN, PROBES, PHOTOGATES, then choose SINGLE GATE.
5. Then go to EXPERIMENT, SET UP SENSORS, THEN LABPRO 1
6. Click on the DIG/SONIC block and for Set Distance length enter the width of the ball.
7. Make sure GATE TIMING is also checked. 
8. Pull back the launcher to the FIRST launch setting and release the ball so that strikes the floor.
9. Tape a white sheet of paper on the floor where the ball struck and place a piece of carbon paper on top of it.
10. Move the photogate back and forth until you see that the gate is just barely “UNBLOCKED”.
11. Press the green collect button.
12. Press the release mechanism on the launcher.

13. Record the velocity off of the screen.
14. Measure and record the horizontal displacement from the point directly underneath the release position to the mark the ball makes when it strikes the carbon paper.
15. Repeat 2 additional times to get an AVERAGE horizontal velocity and displacement.
16. Measure and record the vertical displacement of the ball. 
	Horizontal Velocity
	Trial #1
	Trial #2
	Trial #3
	Average

	
	
	
	
	

	Horizontal Displacement
	Trial #1
	Trial #2
	Trial #3
	Average

	
	
	
	
	

	Vertical Displacement
	
	
	
	


Calculations – Show all work including formulas used.

1. Measure the initial vertical displacement of the ball and use this value to calculate how long the ball was in the air
2. Using your measured horizontal velocity and your time, calculate the HORIZONTAL DISPLACEMENT.
Calculate a % difference between the calculated displacement and the measured displacement 
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[image: image4.emf]Part II – Upwardly Launched Projectiles
Procedure:

1. Repeat the same experiment, EXCEPT place the ballistic pendulum on a PASCO track at 3 degrees.

2. Repeat using the photogate to measure the velocity.
3. Measure and record the horizontal displacement of the ball using carbon paper.

	Velocity
	Trial #1
	Trial #2
	Trial #3
	Average

	
	
	
	
	

	Horizontal Displacement
	Trial #1
	Trial #2
	Trial #3
	Average

	
	
	
	
	

	Vertical Displacement
	
	
	
	


Calculations – Show all work including formulas used. ( USE AVERAGE VALUES)
1. Using your angle and the measured launch velocity, calculate the ball’s horizontal and vertical velocity components.

2. Using your vertical displacement, angle, and velocity calculate the time the ball was in the air.
3. Using your velocity, angle, and time found above, calculate the HORIZONTAL DISPLACEMENT of the ball.
Calculate a % difference between the calculated displacement and the measured displacement
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4. Calculate the MAXIMUM height at which the ball traveled.
5. Calculate how fast the ball hit the ground
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