Planning Guide: Factors and Multiples

Sample Activity 1:
Prime and Composite Numbers—Arrays and Graphing

Provide students with square tiles, centimetre grid paper, a chart to record the arrays and a grid for graphing the factors for each array. See below for the chart and grid for graphing.

Encourage students to relate factors to arrays in the following problem.  

Problem 1

Create all the possible rectangular arrays for each of the numbers 1 to 20. Graph the factors shown by these arrays.  

Sample Solution:
Use the square tiles to make the rectangular arrays representing each of the numbers 1 to 20.

For example, the following rectangular arrays can be made using six tiles.

The first array has one row and six columns. It is a 
1 by 6 array.

The second array has six rows and one column. It is a 6 by 1 array.

The third array has two rows and three columns. It is a 2 by 3 array.

The fourth array has three rows and two columns. It is a 
3 by 2 array.



           1 by 6            

                                          6 by 1                         2 by 3            3 by 2



These arrays are recorded in the following chart.

Chart to Record the Arrays and Factors for Numbers 1 to 20

	Number of

Tiles
	Size of Each Array
	Number of Arrays Formed
	Factors

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	1 by 6, 6 by 1, 2 by 3, 3 by 2
	4
	1, 2, 3, 6

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	
	

	17
	
	
	

	18
	
	
	

	19
	
	
	

	20
	
	
	


Continue creating arrays with the square tiles and filling in the chart.  

Then use the information from the chart to complete the following graph.

Factors of Numbers
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Natural Numbers

Completed Graph: Factors of Numbers
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Natural Numbers

Problem 2

What observations can you make by looking at patterns in the graph you completed for Problem 1?

Sample Solutions:

· 1 is a factor of every number.

· Every even number has a factor of 2.

· Every other number has a factor of 3.

· 4 is a factor of every fourth number.

· Every number is a factor of itself.  

· The number 6 has the first three counting numbers as factors.

Problem 3

Circle the numbers with only two arrays (or two factors) in the chart you completed in Problem 1. These numbers are called prime numbers because they have exactly two factors. Find a number greater than 20 that is prime. Explain your thinking. 

Problem 4 (NCTM 1990, pp. 33–35, 42–43)

Colour the numbers with more than two arrays (or more than two factors) in the chart you completed in Problem 1. These numbers are called composite numbers because they have more than two factors. Find a number greater than 20 that is composite. Explain your thinking.

Note:
Guide the discussion to include the observation that the number 1 is neither prime nor composite because it has only one factor.
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Look For …


Do students:


construct arrays and describe them appropriately?


connect arrays to area?


connect concrete, pictorial and symbolic representations of factors, multiples, primes and composites?


transfer data from diagrams to a chart by using appropriate headings for the chart?


organize data in a chart and interpret this data?


transfer data efficiently and correctly from a chart to a graph?


make generalizations about prime and composite numbers by interpreting patterns in charts and graphs?
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