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Arranging Toothpicks
M7A1

Begin by placing 4 toothpicks in the shape of a square like this:
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Now, we are going to add toothpicks to this formation to make rectangular arrays that are composed of smaller squares each having a side length of one toothpick.  Here are some examples:

[image: image2.emf]
Your task is to determine a way to predict the total number of toothpicks in any type of these rectangular grids based on the number of toothpicks in the length of the rectangle and the number of toothpicks in the width of the rectangle.

1. Play time!  Make SEVERAL of these figures with your own toothpicks and note any observations you make, patterns you observe or hypothesis you form.  Keep working until you can predict the number of total toothpicks in the grid if the rectangular array was 5 toothpicks wide and 7 toothpicks long –without actually making the array. ______________________________________________________________________________________________________________________________________________________________________________________________________

2. Let “a” represent the number of toothpicks in the length of the rectangle.
Let “b” represent the number of toothpicks in the width of the rectangle.

Describe in words how you can find the number of toothpicks in all of the columns (vertical) if you know what “a” and “b” are.  ____________________________________________________________________________________________________________________________________

Now, write an algebraic expression showing what operations to perform to “a” and “b” to determine the number of toothpicks in all of the columns.  __________________________________________________________________

We can find the number of toothpicks in all of the rows the same way.  Write an algebraic expression in terms of “a” and “b” that tells what operations need to be done to a and b to determine the total number of toothpicks in a row (horizontal)

__________________________________________________________________

If we know the total number of toothpicks in all of the columns and the total number of toothpicks in all of the rows, what do we need to do to these two quantities to find the total number of toothpicks in the entire figure?  __________________________________________________________________
Write an algebraic expression in terms of “a” and “b” that tells how to find the total number of toothpicks in the figure when you are given a and b.  __________________________________________________________________

3. Open the file toothpicks.exl where I have started a spreadsheet for you.  Verify your algebraic expressions from question 2 with the ones that I have entered in cells B2-E2.  Now enter several numbers into columns A and B to represent various lengths and widths of toothpicks.  Be sure to use several of the examples that you actually made so that we can test these out in our spreadsheet.
Now, we are going to create formulas that tell the spreadsheet how to find the total number of toothpicks in the figure using the algebraic expressions you found in question 2.  


Step 1.  Click on cell C3.  Type an “=” sign to begin your formula.  



We want to tell the computer to take what is in cell A3 and 



multiply it by what is in cell B3 plus 1.  So this is what we 



type “A3(B3+1)”  Now, drag this formula down to include

 all of the a’s and b’s you have entered.  Check to see that 

the answers you get make sense with your earlier results.




Step 2.  Now that I have gotten you started enter formulas in D3 





and E3 to complete the spreadsheet.  Be sure to drag them 





down and verify your results.

Final test:  Use your spreadsheet to tell me how many toothpicks would be in a rectangular array such as we have been working with that had a length of 432 toothpicks and a width of 54 toothpicks.
