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Problem:
If you were asked to arrange 12 chairs in a classroom, how many different arrangements of the chairs would be possible? (The chairs must form one group and there cannot be any remaining (remainder) chairs.)
Solutions:
One solution would be to draw all the possible arrangements of the 12 chairs.
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Drawing the chairs is a perfectly acceptable way of solving the chair arranging problem, especially if you love drawing chairs and you have a lot of time on your hands.  But what if the number of chairs is now 260, how many arrangements are possible? Drawing 260 chairs into different arrangements is far more tedious.  Perhaps there is a better way …


Factors
Returning to the 12 chair problem, perhaps we can use the idea of factors. Recall what a factor is:
A factor is any number that is multiplied by another number to get a product
For example, 2 and 6 are factors of 12.
2 x 6 = 12
Factor
Factor
Product



OR
Another way to say it is: a factor is any number that divides into another number exactly.
For example, since 4 divides into 12 exactly, 4 is a factor of 12.

Using the numbers from 1 to 12 we find that:

1 x 12 = 12
2 x 6 = 12Note that these factors are another way to represent the ways that the chairs can be rearranged.

3 x 4 = 12
4 x 3 = 12
6 x 2 = 12
12 x 1 = 12

Therefore, the factors of 12 are 1, 2, 3, 4, 6, 12

Question 1 
Find the factors of 36.





Question 2
How many different ways are there to arrange 260 chairs?  







Question 3
Find the factors of 17.




Common Factors
Quite often we are interested in finding factors that different numbers have in common.  For example the common factors for 12 and 16 are 1, 2 and 4.  
	

Example 1 	Determine the common factors of 12, 15 and 21.

There are many ways to solve this problem.  One approach is to determine the factors of each number and then compare: 

1 x 12 = 12	1 x 15 = 15	1 x 21 = 21
2 x 6 = 12	3 x 5 = 15	3 x 7 = 21
3 x 4 = 12

∴ the common factors for 12, 15 and 21 are 1 and 3


Primes, composites and multiples
Prime numbers
Note for Question 3 that the only factors for 17 are 1 and 17.  A number with only two factors is a prime number. The two factors of a prime number are the number and one. 17 is a prime number.

Question 4
Identify all of the prime numbers between 2 and 20.

2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20



Composite numbers
A number with three or more factors is a composite number. For example, 8 is a composite number since it has more than two factors


The factors of 8 are 1, 2, 4 and 8.  8 is a composite number.

Question 5
Is 18 a prime number or a composite number?
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Question 6
After 10, what are the next three composite numbers that are odd.





Question 7
A wonderful tradition that has developed over the years is for Dr. Licht’s students to contribute to “Dr. Licht’s summer golf fund” a tax deductible, not-for-profit fund that contributes to the well-being of Dr. Licht.  If your class were to donate a looney every week and the semester has 87 teaching days, how many looneys will be in the fund at the end of the semester? 




Multiples
A multiple of a number is the product of a given number and an integer value other than 0.  For example, the multiples of 5 are 5, 10, 15, 20, …


Question 8
Find the first six multiples of 13




Example 2 	Find the first three common multiples of 12 and 18. 

The multiples of 12 and 18 are:
12, 24, 36, 48, 60, 72, 84, 96, 108, …
18, 36, 54, 72, 90, 108, …

∴ the first three common multiples of 12 and 18 are 36, 72, and 108




Assignment
1.	List the first 6 multiples of each number.

a) 5 			b) 11 			c) 18 			d) 25




2.	Determine the first 3 common multiples of each pair of numbers.

a) 2 and 5 		b) 3 and 9 		c) 7 and 3 		d) 8 and 10






3.	Determine the factors of each number. List the factors that are prime numbers.

a) 15 				b) 20				 c) 24




d) 45 				e) 60 				f) 100





4.	Determine the common factors of each pair of numbers.

a) 16 and 24 		b) 15 and 45 		c) 18 and 42 		d) 20 and 30



5.	Which of the numbers from 2 to 130 are prime numbers? (You may want to use the Sieve of Eratosthenes on the next page. Either ask your teacher or Google it to see how the sieve works.)
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