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Many First Nations people in Canada make bead designs on clothing,
footwear, and belts.

R av i ’s grandmother ch a l l e n ged Sandra and Ravi to design pat t e rns with
rectangles. Th ey can use any red rectangles they can make with
24 beads and any blue rectangles they can make with 18 beads.

1.3 Factoring
GOAL
Determine factors, common factors, and greatest common factors
of whole numbers.

L e a rn about the Math

You will need
• linking cubes

or beads
• a calculator

How can you match up 24-bead red rectangles and
18-bead blue rectangles in patterns?

First, Ravi and Sandra decided to put together red and blue rectangles so
that the side lengths matched up. To find out the possible side lengths,
they factored 18 and 24.

?

Example 1: Finding factors by dividing

Factor 24 by dividing.

R a v i ’s Solution

I started listing the factors of 24 in order.
For each factor, I listed its partner—like 1 and 24.
I found the partner by dividing 24 by the first factor.

24 � 2 � 12 Another pair is 2 and 12.

24 � 3 � 8 Another pair is 3 and 8. Then there’s 4 and 6.

I stopped when there were no more factors.
I connected the factor pairs. The picture looks like a rainbow.
This helped me keep track so I know I didn’t miss any factors.



Next, Sandra and Ravi looked for factors that were common to both lists
so they could see which side lengths would match up. They also wanted
to know what the longest common side length would be. This is the
greatest common factor , or GCF .

Ravi said, “We circled the common factors in our lists.

Factors of 24: 1 , 2 , 3 , 4, 6 , 8, 12, 24

Factors of 18: 1 , 2 , 3 , 6 , 9, 18

The common factors are 1, 2, 3, and 6.
The GCF is 6.”

Sandra said, “We can match rectangle sides that are 1, 2, 3, or 6 beads
long to make our patterns.”
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Example 2: Finding factors by re a rranging re c t a n g l e s

Factor 18 by making rectangles with an area of 18.

S a n d r a ’s Solution

I found all the factors of 18 by
re a rranging the blue beads to
make all the possible re c t a n g l e s .

When I finished, the lengths and
widths showed all the factors.

I wrote them in order. The factors
of 18 are 1, 2, 3, 6, 9, and 18.

Reflecting
1. Think about making a factor rainbow or drawing rectangles to list all

the factors of a number. How are the two methods alike? How are
they different?

2. Why would you not bother to make a factor rainbow or a rectangle
model for a prime number?

3. Once you determine one factor of a large number, how can you use a
calculator to help you determine the other factor in the pair? Explain
why it is important to keep the factors in order.

greatest common

factor (GCF)

the greatest whole
number that divides
into two or more other
whole numbers with
no remainder; for
example, 4 is the
greatest common
factor of 8 and 12
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Checking
4. Make a factor rainbow for each number.

Use your rainbow to determine the number
of different rectangles that can be formed
with each number of beads. Sketch the
rectangles.

a) 28 c) 64

b) 32 d) 120

5. Use your answers to question 4 to
determine the common factors and GCF
of each pair of numbers.

a) 28 and 32 c) 28 and 120

b) 28 and 64 d) 32 and 64

Work with the Math

Example 3: Using models to determine common factors and the GCF

Determine the common factors and greatest common factor (GCF) of 30 and 36.

Solution A: Creating factor rainbows

Make a factor rainbow for each number,
and circle the common factors.

The common widths and common
factors are 1, 2, 3, and 6. The GCF is 6.

Solution B: Drawing re c t a n g l e s

Draw all the possible rectangles that have an
a rea of 30 square units. Then draw all the possible
rectangles that have an area of 36 square units.
(The side lengths must be whole numbers.)
See which rectangle sides match.

7. a) List the factors of 27.

b) Use question 6 to list the factors of 48.

c) What is the GCF of 27 and 48?

8. What is the GCF of each pair of numbers?

a) 8 and 10 d) 6 and 24

b) 3 and 12 e) 4 and 10

c) 4 and 6 f) 2 and 5

Practising
6. Determine the missing factors.



9. a) Explain why 2 is a common factor of
12 and 24.

b) What are the other common factors of
12 and 24?

10. Which of the following numbers are factors
of 120? How do you know?

a) 3 b) 5 c) 7 d) 12 e) 60

11. Determine whether or not each number is a
common factor of 144 and 240. Try to use
different methods, and show your work.

a) 2 b) 3 c) 10 d) 48 e) 120

12. Which number is a common factor of every
number? Explain.

13. Both 2 and 5 are common factors of a
number. The number is between 101 and
118. What is the number? Give a reason for
your answer.

14. a) How many different ways can 50
players in a marching band be arranged
in rectangle arrangements?

b) If marching bands vary from 21 to 49
players, which number of players can
be arranged in the greatest number of
rectangles?

c) Which number of players can be
arranged in the shape of a square?

d) Explain how finding factors can help
you answer parts (b) and (c).
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15. Two prime numbers, 11 and 17, are
multiplied together.

a) List all the factors of the product.

b ) H ow many fa c t o rs does the product have ?

c) Will you get the same number of
factors if you multiply two different
prime numbers? Use examples to
support your answer.

d ) Will you get the same number of fa c t o rs
if you mu l t i p ly a prime number by itself?
Use examples to support your answe r.

16. What is the GCF of two different prime
numbers? Explain your reasoning.

Extending
17. Two even numbers are multiplied together.

List three factors of the product. (Hint:
Make up an example to help you.)

18. Decide whether each statement is true or
false. If a statement is false, give an
example to show why it is false.

a) If the last digit of a number is even,
then 2 is a factor.

b) If the last digit is a 4, then 4 is a factor.

c) If the last digit is 0, then 2, 5, and 10
are factors.

d) If the last two digits are 25, then 5 and
25 are factors.

e) If the last digit is a 6, then 6 is a factor.

19. The LCM of two numbers is 24, and the
GCF is 12. What are the two numbers?

20. Determine each number.

a) the GCF of 2 and any even number

b) the LCM of 2 and any even number

c) the LCM of 2 and any odd number

d) the GCF of 2 and any odd number

e ) the GCF of three diffe rent prime nu m b e rs


