MATH 1314

Section 2.3



Quadratic Equations

In this section, you'll learn three methods for solving quadratic equations. A quadratic equation is an
equation of the form ax? + bx + ¢ = 0, where a # 0 . Equations of this form can have two solutions, one

solution or no solutions. The three methods are:

1. Factoring
2. Completing the Square
3. Quadratic Formula



Factoring

This method makes use of the Zero Product Property, thatis, if ab = 0, then either a= 0 or b = 0. The
equation must be written in the form ax? + bx + ¢ = 0, so you may have to rewrite the equation in this form
before you get started. Next you'll factor the left hand side of the equation. Once in factored form, you'll use
the Zero Product Property to solve the equation.

Example 1: x* —4x — 5 = 0



Example 2: x* +5x —36 =10



Example 3:3x% —22x — 16 =0



Completing the Square

You'll start with an equation of the form ax?+ bx + ¢ = 0. Move the constant to the right hand side. Next,
you'll need to factor so that the coefficient of x2 is 1. Then you can complete the square.

Example 4: 4x? + 16x = 20



Example 5: x° + 8x — 20 = 0



Example 6:x°+7x —3 =0



The Quadratic Formula

The third method for solving quadratic equations is the quadratic formula. Here's the formula. You need to
memorize it:

B —b + Vb2 — 4ac

For a quadratic equation ax*+ bx+c=0,a# 0, X = Za

Example 7: x> —5x+3 =0



Example 8:3x° +2x+2 =0



Example 9:4x° + 2x — 4 =0



Note: The discriminant of the equation ax? + bx + ¢ = 0 (a #0) is given by
D = b? — 4ac
If D = 0, then the equation ax? + bx + ¢ = 0 has two distinct real solutions.
If D = 0, then the equation ax? + bx + ¢ = 0 has exactly one real solution.
If D < 0, then the equation ax? + bx + ¢ = 0 has no real solution (The roots of the equation are complex

numbers and appear as complex conjugate pairs.)



Solve the following quadratic equations.
(Use Factoring): 3x? — x = 2(2x+1)



(Use Completing the Square): 2x?—8x =9



se Quadratic Formula): 5xc—3x—/ =
(Use Quadratic F la): 5x2—3x—-7=0
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