Follow the bouncing ball
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Introduction:
If you drop a ball to the ground, it will bounce back and most likely it will reach a height that is less than the initial dropping height. Different balls will bounce back at different heights. The reason for this is that objects have different coefficients of elasticity depending on what shape or material they are. In this activity, you will calculate the coefficient of elasticity of a ball and use your result to predict the behavior of a bouncing ball. 
Deffinition of coefficient of elasticity

The coefficient of elasticity is simply the ratio of bounce height to drop height. For this experiment, use 
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Data collection and questions:
1. Use the balance to obtain an accurate measure of the mass of the ball

2. Drop your ball from the ten different drop heights, 
[image: image2.wmf]0

h

, in the table below and record the bounce height, 
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that the ball reaches.
	Drop Height, 
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(in inches)
	Bounce Height, 
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 (in inches)

	
	Reading 1
	Reading 2
	Reading 3
	Average

	18
	
	
	
	

	24
	
	
	
	

	30
	
	
	
	

	36
	
	
	
	

	42
	
	
	
	

	48
	
	
	
	

	54
	
	
	
	

	60
	
	
	
	

	66
	
	
	
	

	72
	
	
	
	


Type of Ball ________________________

Mass of Ball__________________

2. Make a scatterplot of your data and draw the line of best fit through the data. Indicate the scale on each axis.
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3. Find the equation of the line of best fit.

4. What is the slope of the line? What is its significance in the context of this activity?

5. What is the elasticity coefficient of your ball?

6. What is the y-intercept of the line? What is its significance in the context of this activity?

7. Make an Excel scatterplot of your data. Show the line of best fit and its equation. Please include the graph you made in this answer sheet.

8. Did you obtain different results for the equation of your line from the hand calculation and from the Excel calculations? Why do you think that is?

9. Use your line of best fit to calculate the drop height of your ball, if you know that the bounce height is 12 inches.

10. If your ball is dropped from a height of 72 inches and allowed it to bounce 4 times, use your equation to calculate the bounce heights for all 4 bounces.
(Attach all calculations)

From calculation:
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11. Now perform the experiment by dropping your ball from a height of 72 inches and allowing is to bounce 4 times, each time recording the bounce height.


From experiment:
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12. How accurately does your equation predict the four bounce heights? Why do you think there are differences? Explain where errors could have been made in the procedure that might explain the differences.

13. Use you line of best fit to calculate the bounce height of your ball that is dropped from the HTHI walkway, which is 234 inches high.

14. Use your line of best fit to predict how high your ball will bounce on the 2nd, 3rd, 4th and 5th drop if you were to drop it from the top of the walkway.

15. Devise a way to measure the bounce heights if you were to drop your ball from the top of the walkway. Compare your results with the actual bounce heights of you measure. 

16. On graph paper draw a large graph of the height of the ball with respect to time. 
a. Draw and label your axes

b. Divide your vertical and horizontal axes in appropriate height and time intervals

c. Label the coordinate points on the graph where the ball is at its maximum and minimum on each bounce

d. Include at least four bounces in your graph

17. Explain at least two situations where knowing the elasticity coefficient of an object might be useful.

Grading Check list:

(Attach to the top of your packet)

50 points       Completed Answer Sheet (typed)

20 points       Demonstration of predictions from top of walkway

10 points       Height vs. Time graph for repeated bounces

10 points       Pictures: initial data collection, drop from walkway, repeated bounces

10 point         Project is linked to DP with descriptive paragraph and pictures.
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