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Prior to this investigation, students have learned to find a sum of a 
finite number of terms of a geometric sequence such as

           S=
 ­    5S=
    ­4S=3­146,484,375

S=36,620,593
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Cut #     Area of Paper in hand    Area of each rectangle on your desk        Sum of the area of 
paper on desk 
(written as one #)

In­class Experiment
Get a piece of paper. Call the area of the paper 1. 

Step 1  Take your piece of paper and fold it in half. Cut into two pieces. 
Step 2  Place one half on the desk in front of you. Write the area of the 

 piece on your desk.  Keep the other half in your hand.
Step 3  Repeat steps 1 and 2 with the piece of paper in your hand. 

Repeat this process a few times. 
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What if we continued this process forever... 
What would happen to the area of the rectangle in your hand? 
What would happen to the area of the rectangle(s) on your desk? 
Represent the areas on the desk symbolically. 

Head Scratcher(s)...
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What if we continued this process forever? 
What would happen to the area of the rectangle in your hand? 
What would happen to the area of the rectangle on your desk?

After cutting the paper n times,
what is the area of the rectangle in your hand?
what is the area of the paper on your desk?
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Follow Up...
Get a piece of paper. Call the area of the paper 1. 

Step 1  Take your piece of paper and fold it into thirds. Cut it into three pieces. 
Step 2  Place one piece in Pile 1, put one piece in Pile 2, keep one in your hand. 
Step 3  Repeat steps 1 and 2 with the piece of paper in your hand. 

Repeat this process a few times. 

Cut #     Area of Paper in hand    Area of each rectangle in pile 1             Sum of the area in pile 1 
(written as one #)
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What is a closed form for

 

Try to think of this two ways! Euclid's 
method and using the paper folding analogy.
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Today is Alice's bday and she  loves 
cake. In order to make the cake last 
a long time she eats 
a 1/3 of the cake the first day and 
1/3 of what was left each day after. 

a. How much cake did she eat on 
the 10th day?

b. How much cake has she eaten 
after 10 days?

c. n days?
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Her brother Harry has a birthday a few days after her and he too likes 
cake. But he eats 2/3 of the cake the first day and 2/3 of what is left cake 
each day after that. How do the answers change?
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