ENRICHMENT PROJECT #6

DISCOVERING FORMULAS

Abstract: This project focuses on the students’ ability to formalize patterns into algebraic notation.  Students will see visual representations of the sum of the first even and odd integers.  This leads nicely into the sum of the first n integers and a discussion about the famous mathematician Gauss will arise naturally. 
Format: We start with a description of the project as presented to the students – including instructions, explanations and comments by the teacher.  A set of Worksheet Templates is then appended to the end.

Notes for the Teacher:

- With worksheets 1 and 2, you should make sure that the students understand just how the dimension of the square relates to the step number.  This will help them formulate an expression for Worksheet 3 as well.

- For Worksheet 3 you may want to have students analyze the dimensions of the rectangle and have them relate this to the step number.  This may help them figure out the algebraic expression that represents the total number of blocks at each step. 

- This may also be a good opportunity to introduce summation notation.

Worksheet #1.
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a)  Can you guess what the fifth picture will look like?  Draw it below.
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b)  In words describe how you would move from one step to the next, that is, how many new blocks are added at each step

Add a complete column on the right and then a complete row to the bottom.

Worksheet #2

a) Record the results so far in this table: 

	Step
	1
	2
	3
	4
	5
	6
	7
	8
	….

	New blocks
	1
	3
	5
	7
	9
	11
	13
	15
	….

	Total blocks
	1
	4
	9
	16
	25
	36
	49
	64
	….


b) Give the formula for the number of blocks added at the nth step.   [2n-1]
c) Give the formula for the total number of blocks at the nth step.     [n2]
d) Give an algebraic equation relating the total number of blocks at the nth step to the numbers of blocks added at each of the first n steps.
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Worksheet #3.  We can use this same idea to find the formula for the sum of the first n even integers:
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a) Draw the fifth picture in the pattern.

b) How many new blocks are added at the each step?

	Step
	1
	2
	3
	4
	5
	6
	7
	8
	9

	New blocks
	2
	4
	6
	8
	10
	12
	14
	16
	18

	Total # blocks
	2
	6
	12
	20
	30
	42
	56
	72
	90


c) Give the formula for the number of blocks added at the nth step.   [2n]
d) Give the formula for the total number of blocks at the nth step.     [n(n+1)]
e) Give an algebraic equation relating the total number of blocks at the nth step to the numbers of blocks added at each of the first n steps.

                                     
[image: image5.wmf]
Worksheet #4.  
a) Take your formula for the sum of the first n even integers:  

2 + 4 + 6 + 8 + …+ 2n =  n(n+1)
and divide each side by 2 to get a formula for the sum of the first n integers.


b) Can you use this formula to sum the integers from 1 to 100?

A Little History:  There is a story about the famous German mathematician,

Carl Friedrich Gauss, that goes something like this. His teacher, in order to keep him busy, told him to add all integers from 1 to 100. Gauss thought that would be boring, so he decided to add them in a different order.  He added as follows: 1+100=101, 2+99=101, 3+98=101. The pattern was now clear. He quickly determined there would 50 such terms. So, in a few minutes he told the teacher the sum was 
[image: image6.wmf].

Worksheet 1.
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a)  Can you guess what the fifth picture will look like?  Draw it below.

b)  In words describe how you would move from one step to the next, that is, how many new blocks are added at each step.

Worksheet #2.
a) Record the results so far in this table: 

	Step
	1
	2
	3
	4
	5
	6
	7
	8
	….

	New blocks
	1
	3
	5
	7
	
	
	
	
	….

	Total blocks
	1
	4
	9
	16
	
	
	
	
	….


b) Give the formula for the number of blocks added at the nth step. 

c) Give the formula for the total number of blocks at the nth step.

d) Give an algebraic equation relating the total number of blocks at the nth step to the numbers of blocks added at each of the first n steps.

Worksheet #3.  We can use this same idea to find the formula for the sum of the first n even integers:
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a) Draw the fifth picture in the pattern.

b) How many new blocks are added at the each step?

	Step
	1
	2
	3
	4
	5
	6
	7
	8
	9

	New blocks
	2
	4
	6
	
	
	
	
	
	

	Total blocks
	2
	6
	12
	
	
	
	
	
	


c) Give the formula for the number of blocks added at the nth step.  

d) Give the formula for the total number of blocks at the nth step.    

e) Give an algebraic equation relating the total number of blocks at the nth step to the numbers of blocks added at each of the first n steps.

Worksheet #4.  

a) Take your formula for the sum of the first n even integers:  

2 + 4 + 6 + 8 + …+ 2n =  n(n+1)
and divide each side by 2 to get a formula for the sum of the first n integers.


b) Can you use this formula to sum the integers from 1 to 100?
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