Investigating Exponential Growth and Decay		Name___________________________________ Hour:
How many times can you fold a piece of paper in half?
[bookmark: _GoBack]THE PROBLEM: The long standing challenge was that a single piece of paper, no matter the size, cannot be folded in half more than 7 or 8 times. Britney Gallivan broke this record in 2005 by folding a piece of paper in half 12 times, then her record was broken by a group of students who managed 13 folds. How many times can you fold a piece of computer paper in half?
Directions:
1. Fold your computer paper in half. You now have two equal sized sections, each with an area that is half of the original area. 
2. Fold the paper in half again. How many sections of paper do you have? What is the area of each section compared to the area of the original piece of paper? Fill in this information into the table below.
3. Continue this process until you cannot fold the paper anymore. Fill in the table below as you go. CIRCLE the number of folds you got to, then fill in the rest of the table, following the same pattern

	Number of folds
	0
	1
	2
	3
	4
	5
	
6
	
7
	
8

	
9
	
10

	Number of sections
	1
	
	
	
	
	
	
	
	
	
	

	Area of each section compared to the area of the paper
	1
	
	
	
	
	
	
	
	
	
	



4. What do you notice happens to the number of sections as you increase the number of folds?


5. On the TInspire calculator, follow the steps we used to carry out a quadratic regression, but this time instead use an exponential regression. Use x = number of folds and y = number of sections from the table above as your variables.

a. Sketch a picture of the graph you see when you create a scatter plot. Describe it in words:

b. Write the regression in the form y= a*bx . ______________________
a=____		b=____
c. What is the R2 value? What does that tell you about this equation?
d. Use this function to determine the number of sections you would have if you were able to fold the paper 15 times. 


e. This function is an example of exponential growth. What do you notice about the table, equation, and graph of an exponential growth function? 


6. The relationship between the number of folds and the area of the section is a function. What is the domain of this function? What is the range?

7. Follow the same steps from number 5, but instead of the number of sections for the y-axis, now we will use x = # of folds and y = area of the sections. 


a. Sketch the graph in the box.



 
b. Write the regression in the form y= a*bx . ______________________
a=____		b=____

c. Use this function to determine the area of a section as compared to the area of the original paper if you were able to fold the paper 15 times

d. This function is an example of exponential decay. What do you notice about the table, equation, and graph of an exponential decay function? 
