Section 3.2
Quadratic Equations

Objectives
e Solve a quadratic equation by factoring, by completing the square, and by

using the quadratic formula.

Recall: A quadratic equation is an equation that can be written in the standard

form
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Recall: A quadratic function is a function that can be written in the following form

f(x) =ax?+bx +c

Graphs:

We can find the x-intercepts of this function by setting the function equal to 0.

Example: Find the x-intercepts of the parabola described by the quadratic
function.

a. f(t) = —t>+4t

b. f(x) =x%+4x + 4



c. f(x)=6x%—x-—2

Real Zeros—the values of x at which f(x) = 0.

Example: Find the real zeros for the previous three problems.

Example Find a possible expression for a quadratic function f(x) having the given
Zeros:

a. x =3andx =4

b. x =-5andx = -3

c. x=04andx =0.8



Solving a Quadratic Equation by Completing the Square

Example: Solve by completing the square: x? — 6x = 7

A
Y end ¢ s \e £i-
= +q v on \

Z _
* = &% + 19 = ConShunt on Y\-&Mn

(x-3)(*-3)
T

= *y

Y =-2=4 ar X'?>:"Ll"

X= 7] ov X = =\

Example: Solve by completing the square: x?> + 8x = 6

)(z+h—\— o= b+0b
(xr) ™ =
N+ H = 2z
%= =4+ X=T —u-Jor

Example: Solve by completing the square: x? —x = 3

Example: Solve by completing the square: 3x%> —6x +2 =0
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Solving a Quadratic Equation by Using the Quadratic Formula

The solutions to ax? + bx + ¢ = 0 are given by the following formula:
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Example: Solve by using the quadratic formula.

L
a. x2+x—-5=0 y
o< X:"fJﬁdﬂmﬁ) -1z e
b= | 2 () h <
ez "5

‘}‘U\)O SQluuh-On\S

b. 2t? +4t—-5=0

0= L )L. _ —4+ \ﬁ/l— ‘4(2)(—(3
b= 4 2 (2)
c= "3 - —‘{tm_ -4 * {5 —qj\[q-)%
3 I B 4
= -d+ads
l_§
Cx? Ayt d—0 Z(‘Zi'JTUJ / ST e
0o J_L__,_\ ‘7(2, Elary
+ J/lu)t G
N E0TR NP
e= 4 A >
H+ L- 1L Uy (o 4
X = - S - — = Q_a
2L o~ 2
ONnL



d. x?+6x+10=0
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The Discriminant: b? — 4ac

If b2 — 4ac > 0, there will be two distinct real solutions.

If b> — 4ac = 0, there will be &® one real solutiong.
If b> — 4ac < 0, there will be no real solutions.

Example: Use the quadratic formula to solve x(x — 2) = 2x — 4. Find the value
of the discriminant.



Word Problems

Example: The height of a ball after being dropped from the roof of a 200-foot-tall
building is given by h(t) = —16t2 + 200, where t is the time in seconds since the
ball was dropped, and h(t) is in feet.

a. When will the ball be 100 feet above the ground?

b. When will the ball reach the ground?

Homework: Section 3.2: 9-69 (every other odd)
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