
Chapter 8

Polynomials and Factoring
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8.1 Add and Subtract Polynomials
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Vocabulary Review:
 like terms: terms that have the same variable to the 

same power; can only add/subtract like terms

 Polynomial: expression that consists of constants, 
variables and whole-number exponents; can add, 
subtract, multiply, and divide polynomials; can not 
divide by a variable or have negative exponents
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Classify a polynomial by its number of terms:

 Monomial

 Binomial 

 Trinomial

 Polynomial



New Vocabulary:

 Degree of a polynomial: highest degree of its 
monomials with non-zero coefficients

 Standard form: Polynomials are arranged so that the 
powers are in descending order.
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Example: State whether each expression is a polynomial. 
If so, classify by the number of terms and state the 
degree.

a) -4x + 2

b) 3x2 + 2x + 4

c) 3x-2 + 4x3



3 2 3(4x x 5x 7) ( 8x 2x 1)      

34x 2 x  7x  6

Horizontal Method

Vertical Method

3 24x x 5x 7  
38x        2x 1  
34x 2 x  7x  6

Adding Polynomials

Two 
Methods: 
Horizontal 
and 
Vertical



(3x2 – 4x + 8) + (2x – 7x2 – 5)



Subtracting Polynomials

 When you subtract polynomials add its opposite 
or additive inverse.

 example: -5x + 3n

subtract - (-5x + 3n)

Distribute the negative 5x – 3n



(3n2+13n3+5n) – (7n+4n3)



Write an expression that represents the area of the 
shaded region in terms of x.

1) 2)
3

6

2x + 5

x + 2

9

3x + 7

x + 2

55

x + 2



Homework:
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8.2 Multiply Polynomials

LSowatsky 136/20/2011



Multiplying a polynomial by a monomial

 To multiply a polynomial by a monomial, use the 
Distributive Property

a(b + c) = ab + ac



Example: Find each product.

a) x(x + 1)

b) g(3g2 + 4)



You can multiply polynomials using 
the distributive property, FOIL, 
vertically, horizontally, or box 
method



Multiplying Polynomials

 Can only use FOIL when multiplying two binomials

 Can use distributive property or box method to 
multiply any polynomials



FOIL Method:

 First, Outer, Inner, Last



Example:
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Homework:

p.507 #1, 2, 
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8.3 Find Special Products of Polynomials
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Some pairs of binomials have special products.

When multiplied, these pairs of binomials always follow the same 
pattern.

By learning to recognize these pairs of binomials, you can use their 
multiplication patterns to find the product quicker and easier.



Square of a Difference Pattern:
(a – b)2 = a2 – 2ab + b2

Square of a Sum Pattern: 

(a + b)2 = a2 + 2ab + b2



Example:



Example:



Another Pattern:

(a + b)(a – b) = a2 – b2
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Example:



Homework:
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8.4 Solve Polynomial Equations in 
Factoring
 I can solve polynomial equations.
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Vocabulary:
 Factored Form of a Polynomial: 

A polynomial that is written as the product of two 
or more prime factors.

 roots: solutions of an equation
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Zero Product Property

If ab = 0, then a = 0 or b = 0 for all real numbers a and b.

The product of two factors is zero only when at least one of 
the factors is zero.



Using the Zero Product Property

Solve the equation (x – 1)(x + 7) = 0



Example:

Solve the equation (z – 6)(z + 6) = 0.



Factoring:

 To solve a polynomial equation using the zero-product 
property, you may need to factor the polynomial 
(rewrite as a product of other polynomials).

 Look for the GCF of the polynomial’s terms
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Factor out the GCF

1) 12x + 42y 2) 4x4 + 24x3

LSowatsky 37



Solve by factoring:

 Solve 3x2 + 18x = 0
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Vertical Motion Model:
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This Photo by Unknown Author is licensed under CC BY

h = -16t2 + vt + s

http://scripts.mit.edu/~srayyan/PERwiki/index.php?title=Module_2_--_Multiple_Models,_Constraints_and_Two-Dimensional_Projectile_Motion
https://creativecommons.org/licenses/by/3.0/


Example: A dolphin jumped out of the water 
with an initial vertical velocity of 32 feet per 
second. After how many seconds did the dolphin 
enter the water?
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http://capecharleswave.com/2013/08/letter-save-the-bottlenose-dolphins/
https://creativecommons.org/licenses/by/3.0/


Homework:
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8.5 Factor x2 + bx + c

 I can factor trinomials.
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Factor x2 + 11x + 18
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Factor x2 – 6x + 8
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Factor x2 + 2x - 15
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Homework:

p.528 #1, 2, 3 – 55 odd
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8.6 Factor ax2 + bx + c

 I can factor trinomials.
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Factor 2x2 – 7x + 3
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Factor 3x2 + 14x - 5
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A soccer goalie throws a ball into the air at an initial height 
of 8 feet and an initial vertical velocity of 28 feet per 
second. 
A) write an equation that gives the height of the soccer 
ball as a function of the time since it left the goalie’s hand.
B) After how many seconds does it hit the ground?
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Homework:

P. 538 #1, 2, 3 – 49 odd, 58, 61
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8.7 Factor Special Products

 I can factor special products.
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Difference of Squares

a2 - b2 = (a - b)(a + b)
or

a2 - b2 = (a + b)(a - b)

The order does not matter!!



Steps for Factoring Difference of Squares

1.  Are there only 2 terms?
2.  Is the first term a perfect square?
3.  Is the last term a perfect square?
4.  Is there subtraction (difference) in the 

problem?

If all of these are true, you can factor using 
this method!!!
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First terms:

Outer terms:

Inner terms:

Last terms:  

Combine like terms.

y2 + 4y + 4

y2

+2y

+2y

+4

Review: Multiply (y + 2)2

(y + 2)(y + 2)

Using the formula, 

(y + 2)2 = (y)2 + 2(y)(2) + (2)2

(y + 2)2 = y2 + 4y + 4

Which one is quicker?



1) Factor x2 + 6x + 9

Does this fit the form of our 
perfect square trinomial?

1) Is the first term a perfect 
square?

Yes, a = x
2) Is the last term a perfect 

square?
Yes, b = 3

3) Is the middle term twice the 
product of the a and b?

Yes, 2ab = 2(x)(3) = 6x

Perfect Square Trinomials

(a + b)2 = a2 + 2ab + b2

(a - b)2 = a2 – 2ab + b2

Since all three are true, 

write your answer!

(x + 3)2

You can still 

factor the other way 

but this is quicker!



2) Factor y2 – 16y + 64

Does this fit the form of our 
perfect square trinomial?

1) Is the first term a perfect 
square?

Yes, a = y
2) Is the last term a perfect 

square?
Yes, b = 8

3) Is the middle term twice the 
product of the a and b?

Yes, 2ab = 2(y)(8) = 16y

Perfect Square Trinomials

(a + b)2 = a2 + 2ab + b2

(a - b)2 = a2 – 2ab + b2

Since all three are true, 

write your answer!

(y – 8)2



LSowatsky 596/20/2011



Homework:

p. 545 # 1, 2, 3 – 39, 46, 47
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8.8 Factor Polynomials Completely.

 I can factor polynomials completely.
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Rules for Factoring Polynomials



Factoring completely:

A factorable polynomial with integer coefficients 
is factored completely if it is written as a 
product of unfactorable polynomials with integer 
coefficients.

Use the guidelines and always check for a GCF.



Factor by Grouping:

 Use when you have a 4 term polynomial

 Group 1st two terms and 2nd two terms

 Look for GCF

 Factor out new GCF binomial



Factor x3 + 3x2 + 5x + 15
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Factor x3 – 6 + 2x – 3x2
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Factor 3x3 – 12x
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Homework:

p. 552 # 1, 2, 3 – 53 odd
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