
Chapter 6

Factoring and Fractions
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Ch. 6.1: Special Products

• We apply the distributive law when 
multiplying algebraic products.

• We need to become familiar with the special 
products to ease our work with polynomials.

• Work with literal numbers as you would with 
numbers.
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General factoring method.

We also have special products to help us do expansiosn
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Remember these



Example 1

• Multiply: 5x (3 – 8y)

• We use: 1. a(x + y) = ax + ay
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5x (3 – 8y)

= 15x - 40xy

1. Multiply the outside term with the 1st

term of the binomial.

2. Multiply the outside term with the 2nd

term of the binomial.

◼ In this way, each term is multiplied 
together.



Example 2

• (x + 4)2

• use: 3. (x + y)2 = x2 + 2xy + y2

• Solution:
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(x + 4)2 = (x + 4) (x + 4)

= x2 + (24)x + 42

(x + y)2  x2 + y2

= x2 + 8x + 16



Example 3

• Multiply: (x + 7) (x - 7)

• We use: 5. (x + y)(x - y) = x2 - y2

• Solution:
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(x + 7) (x - 7) = x2 – 7x + 7x - 72

A Difference of Squares

= x2 - 49



Example 4

• Multiply: (x – 8)(2x + 1)

• We use: 

6. (ax + b)(cx + d) = acx2 + (ad + bc)x + bd

• Solution:
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(x – 8)(2x + 1)

= (12)x2 + (11- 82)x + (-81)

Each term is multiplied by each other term.

= 2x2 - 15x - 8
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Could we just use this?
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Example 5

•Multiply: (x + 5)(x2 – 5x + 25)

•Solution:

•We use #3 recognizing the 5 and its square 25.
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(x + 5)(x2 – 5x + 25) = x3 + 125



Summary

• Recognizing the forms that polynomials take 
will assist in finding their products.

• Being able to identify the products with a 
difference of squares and perfect squares and 
cubes will help in simplifying algebraic products.
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A



Ch. 6.2: Factoring: Common Factor 
and Difference of Squares

• To factor an expression, we decompose that 
expression into its smallest factors.

• It involves reversing the process of finding a 
product.

• A polynomial or a factor is called prime if it 
contains no factors other than +1 or -1 and 
plus or minus itself.
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Factoring

• The ability to factor algebraic expressions depends 
heavily on the proper recognition of the special 
products.

• Example:
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14x2 + 21x 

7x (2x + 3)



Common Monomial Factors

• Given: 14x2 + 21x = 7x( 2x + 3)

Copyright © 2005 Pearson Education Canada Inc. 6-19

7x



Common Monomial Factors

• We check the result by multiplication:
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7x(2x + 3) = 14x2 + 21x 

✓



Factoring with ‘1’

• Factor: 15x + 45x2
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= 15x(1 + 3x)

◼ When factoring out 15x, 1 is left behind to 

remind us that 15x exists in the original 
algebraic expression.

◼ Multiplying back through provides the check 
that we need.



Factoring the Difference of Two 
Squares (this is the most useful?)

• The factors only differ by the middle sign.

• ( x + y ) ( x – y ) = x2 – y2

• So, when factoring, we know that we can 
decompose x2 – y2 into ( x + y )( x – y ) 

Also note: 
( ax + by ) (ax – by ) = (ax)2 – (by)2
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= a2x2 – b2y2



Example

• Factor: 4x2 - 9

= (2x)2 - 32

= (2x + 3)(2x - 3)
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✓



Complete
Factoring

• Factoring an algebraic expression may require more than one 
step.

• Example:
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6x3 - 24x

= 6x(x2 – 4)

= 6x (x + 2)(x – 2)
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https://www.khanacademy.org/math/algebra/
multiplying-factoring-expression/factoring-
special-products/v/factoring-difference-of-
squares

https://www.khanacademy.org/math/algebra/
multiplying-factoring-expression/factoring-
special-products/v/factoring-to-produce-
difference-of-squares

https://www.khanacademy.org/math/algebra/multiplying-factoring-expression/factoring-special-products/v/factoring-difference-of-squares
https://www.khanacademy.org/math/algebra/multiplying-factoring-expression/factoring-special-products/v/factoring-to-produce-difference-of-squares


Factoring by Grouping

• In some polynomials, terms can be grouped 
together to help factor the algebraic 
expression.

• We look for a common binomial factor in 
these situations.
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Factor the following

Look for the 
common 
multiplication 
factor
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A
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Observations:

• We are to find integers a and b, and they are 
found by noting that:

1. The coefficient of x2 is 1.

2. The final constant is the product of the 
constants a and b in the factors, and,

3. The coefficient of x is the sum of a and b.
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Example
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x2 - x - 6

= x2 + (-3 + 2) x + (-3  2)

= (x - 3) (x + 2)

Sum is -1     Product is -6

What 2 numbers satisfy this.



Factoring General Trinomials

• Recall:
acx2 + (ad + bc)x + bd = (ax + b)(cx + d)

• Observations:

1. The coefficient of x2 is the product of the 
coefficients a and c in the factors,

2. The final constant is the product of the constants b
and d in the factors, and,

3. The coefficient of x is the sum of the inner and 
outer products.
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Summary

• Be sure to factor an expression completely.

• We first look for the common monomial 
factors and then check each resulting factor 
to see if it can be factored when we complete 
each step.
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The Sum and Difference of Cubes
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Ch 6.5 Equivalent Fractions



Copyright © 2005 Pearson Education Canada Inc. 6-43

Ch 6.5 Equivalent Fractions

When we multiply or divide the numerator and

denominator of a fraction by the same number we

obtain what is called an EQUIVALENT FRACTION

Here we have an EQUIVALENT FRACTION since the

left hand side of the equation has been multiplied by

3a to obtain the right hand side

Simplest 

Form
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Example…
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Examples to try…
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Ch 6.6 Multiplication and Division of 
Fractions

Multiplying fractions…

Dividing fractions…
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Examples… Multiplying fractions
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Examples… Dividing fractions
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Ch 6.7 Addition and Subtraction of 
Fractions
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Lowest Common Denominator (LCD)

https://www.khanacademy.org/math/cc-fourth-grade-math/comparing-fractions-
and-equivalent-fractions/imp-common-denominators/v/finding-common-
denominators

https://www.khanacademy.org/math/cc-fourth-grade-math/comparing-fractions-and-equivalent-fractions/imp-common-denominators/v/finding-common-denominators
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Lowest Common Denominator (LCD)



Copyright © 2005 Pearson Education Canada Inc. 6-58

LCD… adding fractions
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examples



Copyright © 2005 Pearson Education Canada Inc. 6-60



Copyright © 2005 Pearson Education Canada Inc. 6-61



Copyright © 2005 Pearson Education Canada Inc. 6-62

Ch 6.8 Equations involving Fractions
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Continued…
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6.1 1,2,3,5,8 
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6.2 2,3,4,6,8,9 
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6.5 3,4,6,7,10 
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6.7 3,4,6,8 
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