AP Physics B LAB#1  – Projectile motion  

Date _________________




Name___________________
Materials:    steel ball, ramp apparatus, white paper, carbon paper, meter stick
Pre-lab: CONSIDER THE FORMULA BELOW: This is an equation for __________ _________________ motion.
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In the box, re-write this equation so that it represents the vertical direction

2. What is the magnitude and direction ( just a sign +/- will suffice) of gravity?

3. Is it ever zero, in this direction?

4. Does gravity work horizontally?

5. Is gravity, an acceleration or a force?

6. According to your answer in #4 and #5, the NUMERICAL value for acceleration in the x-direction must be what? 

7. Substitute your answer from  #6 in the equation below and rewrite the equation in the box provided. 

Δ
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8. According to your answer, once again, in #6: What can you say conceptually about the horizontal velocity?

9. What does the VERTICAL velocity do as the ball approaches the ground?

10. If the dart begins HORIZONTALLY, what do you think the INITIAL VERTICAL VELOCITY is equal to?

11. Out of all the different variables, which one is the same for BOTH the “x” and “y” directions?

12. If 2 equations share an identical variable, what can you do?

13. Take your advice in #12 and show below one formula for a projectile. DO NOT INCLUDE ANYTHING THAT IS ZERO!!!! Think about # 10!!!!!!


14. Notice in your formula the “Δ y” is on one side and “(Δ x)2” is on the other. Is this true?

15. What is left over if we ignore the “(Δ x)2” and “Δ y”?

16. If “Δ y” was the rise of a graph and “(Δ x)2”  was the run, this left over part is considered the what?

Purpose: To graphically determine the horizontal velocity of a steel ball and then use that velocity to predict a range.

1. Place a lab table a certain “Δ x” displacement away from the wall.

2. Tape a piece of white paper against the wall. 

3. Measure the Height (y0) of the lab table and record it here: _________ cm.

4. Place a piece of carbon paper over the white paper.

5. Measure and record the horizontal displacement Δ x away from the wall.

6. Place the steel ball at the top of the ramp and release.

7. Measure and record the vertical position y from where the ball hit to the floor. 

8. Repeat this procedure using five other horizontal displacements.

9. Calculate Δ y (= y0 – ave. y) for each Δ x, and fill in the table below.

	Trial
	y (cm)
	Ave. y (cm)
	Ave. Δ y (cm)
	Δ x (cm)
	(Δ x )2(cm2)

	1


	
	
	
	
	
	
	

	2


	
	
	
	
	
	
	

	3


	
	
	
	
	
	
	

	4


	
	
	
	
	
	
	

	5


	
	
	
	
	
	
	

	6


	
	
	
	
	
	
	


Data Analysis and Calculations

Plot your data on a piece of graphic paper or using Excel. You should use a reasonable scale for each axis. Be sure to LABEL each axis with the appropriate quantity and units. 

1. Draw a reasonable line of best fit on the graph above and find the slope. Show your work for the slope below.

2. Using the slope of your graph, set it equal to the part of the equation mentioned in pre-lab #15 and solve for the horizontal velocity of your ball below. Show all work!

3. According to the height of the lab table you have measured (y0), calculate the amount of time this projectile would be in the air. Show all work!

4. Calculate the horizontal displacement of the ball all the way to the floor, using your calculated time and your horizontal velocity obtained from the graphic analysis. THIS IS THE “CALCULATED” HORIZONTAL DISPLACEMENT OF THE BALL WITH NO OBSTRUCTION.

(If time allows, perform the projectile motion with the steel ball falling all the way to the floor, and measure the Δ x. Compare the experimental result with your calculated value, and calculate % of error.)

Describe and explain some types of experimental error (NON-HUMAN) that may have occurred here.
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