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Solving Quadratic Equations by Factoring

Quadratic Relations Concept Map
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Introduction

The flight path of a toy rocket, a ball, or any projectile can be predicted using a
quadratic model. This model can also be used to determine when and where a

projectile will land (the x -axis is generally used to represent the ground).

In these cases... to find where something lands... we then care about wh
x -intercepts are... that is, where a parabola touches the x -axis.

“Solving quadratic equations” just means to find
the x-intercepts of the parabola.

4 ==
You can find the x -intercepts of a parabola by [\)

2

at the

graphing. What are the x -intercepts of the
parabola shown at right?

X=-9  x=- :

Graphing takes time, however... factoring to solve
quadratic equations is another method that can be used.

Solving Quadratic Equations

First, what is the y value for any point on the T
x-axis? Thatis, an x-intercept has what yvalue? T

Consider points A through I shown to the right. 2

The y value for any point on the x-axis is: ®)

Now, before we look at solving quadratic
equations, let’s briefly revisit linear equations.

How would you find the x -intercept of the linear ;/
equation y=2x-4 ? T
\/ = 2x-4
Sub y=0 and solve: O=2%-4
+ + 4
= AX

4 =2 =X
QQ’QQ

So, the x-intercept of the linear equation is: O(
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Solving a quadratic equation is no different.

What are the x-intercepts of y=x>—-6x+8? We subin y=0 and solve:

0=x"—-6x+8 Now at this point, it is hard to see what the value(s) of x are.
0=(x—4)(x-2) So, we factor the right side.

Now we can see the solutions for x. The x-intercepts are x=4 or x=2.

How did we get this? x=4 is one value that makes the equation 0 = (x—4)(x-2)
true. For example:

©- (M_q)w-a\ 2 is the oth lue that makes th
=2 is the other value that makes the
Ls=0 S N 2 ) gquation “true”...
= (4-+4 )(4-2) 0= (nt- ) x-2)
= (0) 2) (S= O 2S= (B 4) @K->)
=0 = (2- 4 (- 2)
= (-2)(0)
Example 1 = 0
Solve each quadratic equation, by factoring.
a)0=x"-x-6 We factor the right side...
0= (~x- DX +2) Ohat makes 4 right s1de also egua)
Vi Y Lo 2en'
-%=0 X*t4=C,
’X*r%,.to? A=y T minderapls ore
X= 3 or X=-2.
b) 2x*+4x=0 We can common factor...
2% (x +)) = O Lohad makes Yhe ledd s1de also €q val 2en?
Z \J 4 :O N .
Q= © O(—%z - - ’X‘f’\/ku’uﬂ‘”‘S ore
7 g— ,X:.—a. X=0 or X=- 9—
X =

c) 5x*+19x—4=0 Complex trinomial...
Bx® «Qox-x -4 =0
Sy (x +4)-1(x +4)= 0 20|
x -\ f\-‘&ku?\’s o e

(x4d)(5x~1) =0 ' N
Y, X=-d o x= % |
(54
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Example 2

The path of a stone thrown into a ravine is modelled by the
quadratic relation y=—x*+5x+ 84, where xrepresents the
distance, in metres, travelled horizontally and y represents

the height, in metres, above the surface of the river at the
bottom of the ravine. How far does the stone travel
horizontally before it hits the water?

Chen o]l Yhe stone Wt the poder?  At—he ¢ anis Cu)*\an)
<o... ’L7=‘/X 215x +8¢4 Y=o

¥ Hum., ’7(1-
¥ Sine 4TS 10 an kgucin...

0= K-S ‘8“/ lkts Slivicke botn sicles
~1
o (xt)m-1a) Y
4 \
~x +1=0 X -(2=6

(X:_ ’X’-’lg-—

Now... X Fﬁpreée.vﬂ% a  horizonta! AiStone -

Amﬁa—\we UOJWL, in S Co/\‘)e_)('f', jOC—S bQCk).n)O-U'Ol

Joowe  Aiscovd +noct "“*"“’-FJ“‘

s L. e sTong Hrowels 14 medres horizondal
betfore 1+ hits Ahe Lok 1n e

~ o IV

y

Opportunity to Learn

Complete all questions in the provided handout that accompanies this lesson.
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