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Lesson 5.2.2: Factoring

Quinn is making necklaces. She has 192 orange beads and 306 brown beads. She wants to make all of 
the necklaces the same with no beads left over. 

1. What is the greatest number of necklaces Quinn can make?

If  Quinn wants no beads left over, the number of  orange beads and the number of  brown beads 
must divide evenly by the number of  necklaces. We are looking for the greatest number that 
divides both 192 and 306, or the greatest common factor of  192 and 306.

The greatest common factor of  192 and 306 is 6.

Quinn can make 6 identical necklaces with no beads left over. 

2. How many orange beads will each necklace have? How many brown beads? 

There are 192 orange beads. Divide 192 by 6 to determine the number of  orange beads for each 
necklace.

192

6
32=  

There are 306 brown beads. Divide 306 by 6 to determine the number of  brown beads for each 
necklace.

306

6
51=

Each necklace will have 32 orange beads and 51 brown beads.

Connection to the Lesson

• Students will learn to find common factors of polynomials.

• Students will expand their knowledge of greatest common factors to factoring polynomials.

Warm-Up 5.2.2 Debrief
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Example 1

Factor x2 – 8x + 15.

1.  The lead coefficient is 1, so we begin by finding two numbers whose 
product is 15 and whose sum is –8.

The numbers are –3 and –5 because (–3)(–5) = 15 and –3 + –5 = –8.

2. Find the factors.

Use –3 and –5 to find the factors. 

The factors will be (x – 3) and (x – 5).

3. Write the expression as the product of its factors.

The factors are (x – 3) and (x – 5), so the product of  the factors is  
(x – 3)(x – 5).

You can check your work by multiplying the factors, (x – 3)(x – 5).  
The product should be the original expression.

(x – 3)(x – 5) = x2 – 8x + 15         

Guided Practice 5.2.2

Example 2

Solve 8x2 – 8 = –x2 + 56 by factoring.

1. Rewrite the equation so that all terms are on one side.

8x2 – 8 = –x2 + 56 Original equation

9x2 – 8 = 56 Add x2 to both sides.

9x2 – 64 = 0 Subtract 56 from both sides.
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2. Factor the difference of squares.

The expression on the left side can be rewritten in the form (3x)2 – 82.

We can use this form to rewrite the expression as the difference  of  
squares to factor the expression.

(3x + 8)(3x – 8) = 0

3. Use the Zero Product Property to solve.

The expression will equal 0 only when one of  the factors is equal to 0. 

Set each factor equal to 0 and solve.

3x + 8 = 0 3x – 8 = 0

3x = –8 3x = 8

x = −
8

3
x =

8

3

8x2 – 8 = –x2 + 56 when x = −
8

3
 or 

8

3
.        

Example 3

Solve x2 + 8x = 20 by factoring.

1. Rewrite the equation so all the terms are on one side of the equation. 

x2 + 8x = 20 Original equation

x2 + 8x – 20 = 0 Subtract 20 from both sides.

2. Find the factors.

The lead coefficient of  the expression is 1, so begin by finding two 
numbers whose product is –20 and whose sum is 8.

The numbers are –2 and 10 because (–2)(10) = –20 and –2 + 10 = 8.

Therefore, the factors are (x – 2) and (x + 10).
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3.  Factor the greatest common factor of the two left-hand terms. Do the 
same with the two right-hand terms.

The greatest common factor of  the left-hand terms is 3x.

3x(x – 2) + 5x – 10 

The greatest common factor of  the right-hand terms is 5.

3x(x – 2) + 5(x – 2)

4. Factor the greatest common factor of the expression.

The greatest common factor of  the expression is (x – 2).

3x2 – x – 10 = (x – 2)(3x + 5)

We have just factored by grouping. You can check your work  
by multiplying the factors. The product should be the original 
expression.           

Example 5

Solve 7x2 + 63x – 70 = 0.

1. Factor out the greatest common factor of the expression.

The greatest common factor is 7. 

7(x2 + 9x – 10) = 0

2. Find two numbers whose product is –10 and whose sum is 9.

The numbers are –1 and 10 because (–1)(10) = –10 and –1 + 10 = 9.

3. Use these numbers to find the factors.

The factors are (x – 1) and (x + 10).
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Introduction
Recall that a factor is one of two or more numbers or expressions that when multiplied produce a 
given product. We can factor certain expressions by writing them as the product of factors. 

The Zero Product Property states that if the product of two factors is 0, then at least one of 
the factors is 0. After setting a quadratic equation equal to 0, we can sometimes factor the quadratic 
expression and solve the equation by setting each factor equal to 0.

Key Concepts

•  The greatest common factor, or GCF, is the largest factor that two or more terms share. 

•  You should always check to see if the terms of an expression have a greatest common factor 
before attempting to factor further.

•  The value of a for a quadratic expression in the form ax2 + bx + c is called the leading 
coefficient, or lead coefficient, because it is the coefficient of the term with the highest power.

•  To factor a trinomial with a leading coefficient of 1 in the form x2 + bx + c, find two numbers d 
and e that have a product of c and a sum of b. 

•  The factored form of the expression will be (x + d)(x + e).

•  When finding d and e, be careful with the signs.

•  The table that follows shows what the signs of d and e will be based on the signs of b and c.

Signs of b, c, d, and e

b c d e
+ + + +
– + – –

+ – Opposite signs; the number with the larger 
absolute value is positive.

– – Opposite signs; the number with the larger 
absolute value is negative.

Prerequisite Skills

This lesson requires the use of the following skills:

• multiplying polynomials

• using the Distributive Property



	  
	  
Closing:	  	  How	  does	  the	  zero	  product	  property	  help	  us	  solve	  a	  quadratic	  
equatoin?	  	  Find	  a	  quadratic	  equation	  with	  zeros	  x=2	  and	  x=4.	  
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Factor each expression completely.

1. –8a2 + 40a

2. y2 – 7y + 12

3. 4z2 + 12z + 9

For problems 4–7, solve each equation by factoring.

4. x2 – 75 = –10x

5. 10r2 = 400r

6. 3x2 + 15x + 12 = 0

7. 2x2 + 5x + 3 = 0

Use the given information to solve problems 8–10. Determine whether your answers are reasonable 
and explain why or why not.

8.  The income in dollars for a school talent show can be expressed by 100p – 5p2, where p is the 
ticket price. What ticket price(s) will result in an income of $0?

9.  A rectangular carpet has an area of x2 + 6x – 16 square feet. Find the width of the carpet if the 
length is x + 8 feet.

10.  The altitude of a triangle is 3 inches longer than its base. The area of the triangle is 20 square 
inches. Find the length of the base of the triangle.

Practice 5.2.2: Factoring


