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ax +bx+c=

b= a= ab=

x  x=
x =x+

x + x=
x(x+ )=

When the left side factors into two 
linear equations with the same solution, the 
quadratic equation is said to have a repeated 
solution. We also call this solution a root of 
multiplicity 2, or a double root.

EXAMPLE 2: 
Solving a Quadratic Equation by Factoring

Solve the equation: 9x2 6x+1=0
Solution 
This equation is already in standard form, 

and the left side can be factored. 
9x2 6x+1=0
(3x 1)(3x 1)=0
so

1x
3

 or 
1x
3

This equation has only the repeated 

solution 1
3

. The solution set is 1
3

.

New Work PROBLEMS 11 AND 21

The Square Root Method
Suppose that we wish to solve the 

quadratic equation
x2=p  (2)

proceed as in the earlier examples.
x2 p=0   Put in standard form.

(x p)(x p) 0  Factor (over the real 

numbers).

x p or x p  Solve.

We have the following result:
If x2

 x p or x p . (3)
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   1. 
2. Quadratic
3. Quadratic equation
4. Factoring
5. Specified

6. Standard form
7. First-degree
8. Adding
9. Double root
10. Linear equation

x= x+ =
x= x=  

{ ,  }
x  x =x+

x =x+ x x  =

( x  )(x+ )=

x  = x+ =

x x

,

1. Solve a Quadratic Equation by Factoring
When a quadratic equation is written in 

standard from ax2+bx+c=0, it may be possible 
to factor the expression on the left side into 
the product of two first-degree polynomials. 
Then, by using the Zero-Product Property and 
setting each factor equal to 0, we can solve 
the resulting linear equations and obtain the 
solutions of the quadratic equation.

Let's look at an example.

EXAMPLE 1: 
Solving a Quadratic Equation by Factoring

Solve the equation:
(a) x2+6x=0  (b) 2x2=x+3
Solution
(a) The equation is in the standard form 

specified in equation (1). The left side may be 
factored as

x2+6x=0
 x(x+6)=0   Factor.

Using the Zero-Product Property, we 
set each factor equal to 0 and then solve the 
resulting first-degree equations.

 x=0 or x+6=0  Zero-Product Property

 x=0   or   x= 6     Solve.

The solution set is {0, 6}.
(b) We put the equation 2x2=x+3 in 

standard form by adding x 3 to both sides.
 2x2=x+3
 2x2 x 3=0  Add-x-3to both sides.

The left side may now be factored as
 (2x 3)(x+1)=0 Factor.

so that
 2x 3=0 or x+1=0  Zero-Product Property

 
3x x 1
2

 Solve.

The solution set is 31,
2

.
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