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GRED 505 (Topics in mathematics for elementary teachers)

Assignment 4: Checkerboard and the Multiplication Table

Brain Teaser (see the NCTM Principles and Standards for School Mathematics, 2000, p. 335). How many rectangles are there on the 10x10-checkerboard?
Alternative problem. A teacher, Mr. Jones, claps one time and invites his student, Andy, to join him. They both clap simultaneously one time each and then invite Becky to join them. The three clap one time each simultaneously and then invite Chuck to join them. Finally the four clap simultaneously one time each. How many claps did take place? Extend this inquiry to ten people clapping in that way; that is, find out the number of claps made by ten people. 

Reflections on the alternative problem.

Describe Gauss’s method of finding the sum of consecutive counting numbers starting from one. 

What is the main geometric idea behind Gauss’s method?

How do mathematicians call the sums of consecutive counting numbers starting from one? Describe any two properties of these sums that you have recognized.

Did you find it helpful using manipulatives to solve the alternative problem? Why or why not?

Task 1. Find the sum of all numbers in the 4x4 multiplication table (figure 1). Show your work.
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Figure 1. 4x4-multiplication table.

Task 2. Find the sum of all numbers in the 5x5 multiplication table (figure 2). Show your work.
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Figure 2. 5x5-multiplication table.

Task 3. Find the sum of all numbers in the 10x10 multiplication table (figure 3). What is the meaning of each number in the table? Show your work.
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Figure 3. 10x10-multiplication table.

Task 4. How many rectangles are there on the 4x4-checkerboard? How many squares are among those rectangles? What percent of squares are among those rectangles? Use the results of Task 1 to answer these questions. Show your work. How are Task 1 and Task 4 related?

Task 5. How many rectangles are there on the 5x5-checkerboard? How many squares are among those rectangles? What percent of squares are among those rectangles? Use the results of Task 2 to answer these questions. Show your work. How are Task 2 and Task 5 related?

Task 6. How many rectangles are there on the 10x10-checkerboard? How many squares are among those rectangles? What percent of squares are among those rectangles? Use the results of Task 3 to answer these questions. Show your work. How are Task 3 and Task 6 related?

Task 7. By using a spreadsheet and formulas for summing consecutive counting numbers starting from one and their squares
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[image: image5.wmf],

construct the graph of the function that relates the size of a checkerboard to the percentage of squares among all rectangles found on this checkerboard. How does the graph behave? What is the smallest checkerboard in which the number of squares among rectangles is less than 10%?

Reflections on Assignment 4.

1. What is a similarity between the multiplication table and the checkerboard?

2. What is a difference between the multiplication table and the checkerboard?

3. Express in mathematical terms any connection you learned between the multiplication table and the checkerboard when working on this assignment.

4. Describe your previous experience with solving problems that belong in one domain by using knowledge/tools developed in another domain. (Please think before answering this question, as you do have such experience. Your example may be from mathematics as well as outside of mathematics).
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