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 Bungee Barbie

Idea adapted from Discovering Algebra, Key Curriculum Press (with permission) 

Originally Written By:  Judy Hicks

Worksheet Originally Designed By:  Bruce MacMillan

Edited By:  Heather Riddle

Overview:

To create a mathematical model (equation) relating the distance a doll will fall and the number of rubber bands making up the bungee cord. Students will then use the model to determine the number of rubber bands needed to perform the bungee drop from a specific height. This activity provides students with an opportunity to practice skills with linear equations in an environment of teamwork and most importantly, fun!!

Materials:

• Dolls

• Supply of rubber bands (3-3.5 inch)

• Tape measures

• Graph paper or graphing calculators

Procedure:

Part 1:  Attach a rubber band to the doll’s feet. Then make a bungee cord by attaching more rubber bands to the first one.  From some identified height, hold the end of the bungee cord and let the doll drop. Use the tape measure to measure the distance she falls on the first plunge. Repeat the jump 2 more times until you have an average for the distance. Record the number of rubber bands and the distance the doll fell. Next add 2 or 3 more rubber bands to the bungee cord and repeat the experiment.  Record this new information. Continue to make bungee cords of different lengths and measure the distance until you have at least 8 sets of data.

	Number of Rubber Bands
	3
	5
	……..

	Distance
	
	
	


Part 2:  Plot the information. Determine the equation of a line that best fits the data.

Part 3:  A location for a final bungee jump will be specified. Use your equation to determine the number of rubber bands to give Barbie the greatest thrill in this bungee jump. This means she should come as close as possible to the ground without hitting her head. When you have determined the number of rubber bands, make this bungee cord and let Barbie jump.

Part 4:  Write up the entire experiment. Include the items below in your report.

1. A description of how you collected the data

2. Data table

3. Graph of your data

4. Best fit equation

5. Explanation of how you found the equation and justification of why it is the best equation

6. Calculations for Barbie’s final jump

7. Description of what happened in the final jump

8. A paragraph about what mathematics you used/learned through doing this activity

Discussion:

This activity should be done in groups of 3 or 4.  The spirit and camaraderie of this activity is increased by making the final jump a competition (with prizes). Have each team secretly determine the number of rubber bands they are going to use and submit that number to the teacher. They may not change the number after the final jumps have begun. There will some differences in the number of rubber bands because of math calculations, different ways of tying the rubber bands, etc. Another idea is to put some weight on the dolls to make them different.

Other adaptations:

· Use a graphing calculator.  

· Instead of using dolls, you could also use water balloons, bean bags, etc. 
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Bungee Barbie

Data Collection Activity
Names of Group Members

Holder: _______________________

Dropper: _______________________

Eyeballer: _______________________

Recorder: _______________________

1. Describe the procedure for the experiment.

2. The independent variable, x, represents _____________________________ Units: _____

3. The dependent variable, y, represents ______________________________ Units: _____

4.  RECORD BARBIE’S HEIGHT:  ______ cm

5. Data Collection Chart:

	Independent Variable
	Dependent Variable

	Number of Rubber Bands
	Trial 1
	Trial 2
	Trial 3
	Average

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


6. Points to be plotted (x, y) or (L1, L2)

	x or L1
	y or L2

	
	

	
	

	
	

	
	

	
	


7. Plot the points (or use your calculator to do the plot). Sketch the plot. Be sure to indicate the scale on your x and y-axis and LABEL the axes.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



8. Choose the two points that best represent the data.

These 2 points are: (____, ____) and (____, ____).  (You can use the “TRACE” function on your calculator to help you.)

9.  Use these two points to find the slope of the line.  What is the slope?  Show your work.

Slope:  _________________

10. What is the equation in point-slope form of line of best fit?   (Hint:   y – y1 = m(x – x1)) 

11. What is the equation in slope-intercept form of the line of best fit?  (Hint:  y = mx + b)

12. What is the y-intercept?

  y-intercept:  _________________

13. Graph the equation to see if it is a good representation of the data. If not, find your mistake and change the equation!  If you had to change your equation write the new equation below.

14.  Rewrite the equation using the variable names for x and y:

________________ = _________________ _________________ + ________________

15. What does the slope of your line represent?

16. What does the y-intercept of your line represent? 

If the y-intercept is not approximately 30 cm explain why?

17. Use your equation to determine how many rubber bands you would need to use to have Barbie plunge to a distance of 115 cm.  Show your work or explain how you determined the number of rubber bands it would take.

18. Use your equation to determine what distance Barbie would fall using 15 rubber bands.  Show your work or explain how you determined the distance Barbie would fall.

19. A location for a final bungee jump will be specified. Use your equation to determine the number of rubber bands to give Barbie the greatest thrill in this bungee jump. This means she should come as close as possible to the ground without hitting her head. Show your calculation below. We’ll test your calculation during class.

