
Copyright © Cengage Learning. All rights reserved.

CHAPTERQuadratic Equations 
and Inequalities



Copyright © Cengage Learning. All rights reserved.

Solving Quadratic Equations by Completing
the Square and by Using the Quadratic Formula9.2
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Solve quadratic equations by completing the square

A perfect-square trinomial is the square of a binomial. 
Some examples of perfect-square trinomials follow.
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Solve quadratic equations by completing the square

For each perfect-square trinomial, the square of    the 
coefficient of x equals the constant term.
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Solve quadratic equations by completing the square

Not all quadratic equations can be solved by factoring, but 
any quadratic equation can be solved by completing the 
square. Add to each side of the equation the term that 
completes the square.

Rewrite the equation in the form (x + a)2 = b. 

Then take the square root of each side of the equation.

When a, the coefficient of the x2 term, is not 1, divide each 
side of the equation by a before completing the square.
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Example 1
Solve by completing the square.

Solution:
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Example 1 – Solution cont’d
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Example 1 – Solution cont’d
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Example 1 – Solution cont’d
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Example 1 – Solution cont’d
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Solve quadratic equations by using the quadratic formula

A general formula known as the quadratic formula can be 
derived by applying the method of completing the square to 
the standard form of a quadratic equation. 
This formula can be used to solve any quadratic equation.
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Example 2
Solve by using the quadratic formula.

Solution:
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Example 2 – Solution

The solution is

cont’d
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Example 2 – Solution cont’d



18

Example 2 – Solution

The solutions are               and 

cont’d
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Solve quadratic equations by using the quadratic formula

In the quadratic formula, the quantity b2 – 4ac is called the 
discriminant. 
When a, b, and c are real numbers, the discriminant 
determines whether a quadratic equation will have a double 
root, two real number solutions that are not equal, or two 
complex number solutions.
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Example 3
Use the discriminant to determine whether 4x2 – 2x + 5 = 0 
has one real number solution, two real number solutions, or 
two complex number solutions.

Solution:

The equation has two complex number solutions.


