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The Quadratic Formula
Quadratic Relations Concept Map
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The Quadratic Formula

Recall
We already know two ways to solve a quadratic equation.
1. Solve by graphing. y

(look for where the graph crosses the T
X -axis) 2

. solutions are x=2 and x=4. | | | Il

2. Solve by factoring.

X +7x+12=0
(x+3)(x+4)=0

.. solutions are x=-3 and x=—4.
What happens when these methods don’t work well?

For example, what are the solution(s) to the quadratic equation: (a. i het cre 4"%

vootS or X- iV\J‘Cr‘c_c,P’fS?J

x*=3x+1=0
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The Quadratic Formula (when all else fails...)

Given a quadratic equation in the form:

... you can find the solutions / roots / x —intercepts / zeroes using this formula:

—_— <( “Where does this
/)( _ b _:‘- Q b > _ (_l aC formula come from?”

R a
You can find out here.
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https://www.dropbox.com/s/lx0b1z8gugvrbwg/Deriving%20the%20Quadratic%20Formula.pdf?dl=0
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Example 1 Solve each quadratic equation.

a) 4x* —12x+9=0
|
Remember... ax’+bx+c=0 so: b= —[a_
e= q
To solve, just sub into the quadratic formula:
= —b-lr\/b2 4ac
- -(113 > -4(1)A)
2(4)

Y=t uy - 144
8 This OLMDOLVUC‘TC

K= 1xtdo e \extion touches
2 ~ .

38 .. the solution is ‘)( = -:i -H'\L’K a’?US once.
%= 5 er. N\ «
Consider: what does this mean? How many times does the graph of this 3 =3
quadratic cross the x-axis? (We’ll come back to this later). 2
b) X -2x+3=0 So.. a=[b=-)c=8
Sub:

= ~b+Ab* —4ac

-G-2)) D40
21)
K=t dox ST e ¢ r\chr Hoke the square

one 3&4 N Number.

By iy -
= 22I78 here are no soluttens,
Consider: what does this mean? Where would the graph of this quadratic cross

the x-axis?

TS g saduoic does not
CrossS ~(—V\L Y- X i<

QBW
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c) x*=3x+1=0 So... a= ] b= -3c= |
Sub:
x:—bim
2a
= -(-3) T JERD-4 Y1)
201)
-3ty
L
ey - Wt an "split upe " tihe
. s.f‘ A+t Rispoint, e P Suﬁuh‘or\.s_
= %idser T 305 Le 066 460 ansued Ye couse of
> * e #

These anslel ore exaect Decaudt
+h9‘7’ owre leftin

Sometimes we need approximate answers, so we keep going (rounding off the 4:0
rodkical M\

X —_2);2_'%4 or %7 5-224 (4hhe G—s;ﬁr\femau}g
£ -

= 5.4 = 0.36
s >~

X2 A6 x= 0-38

. the solutions are ¥~ %Ig or e g -F (€><0Lc+ >
or x=J flor x= 0.38 (ofP‘P"O}(I fY‘O\k\

Consider: we have two solutions for x. What does this mean? How many times
does this quadratic cross the x-axis?

/rl'\!L OLqu(ka:h—C— Crosse s +\n X ~a 1S ‘\b\)TCQ
Y
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Follow-up: The Discriminant

Look back at parts a), b), and c) in example 1. How many solutions were there in
each case?

2
Part a) had one sqution,(X: ;,LGraphically:

4y

l,
Part b) had no solutions. Graphically: 2-\/

—_—

Part ¢) had two solutions, = &gor X 5_3;6_3 Graphically: x
o~ -

We can predict the number of solutions by examining the discriminant.

What is the discriminant? It's the b> —4ac part of the quadratic formula, in short,
everything under the v/ sign.

1. If > —4ac=0 there is one solution (technically, “two real but equal roots”).
In part a), the discriminant iso, and sure enough, there was one solution.
2. If b> —4ac <0 there are no solutions (technically, “no real roots”).
In part b), the discriminant is = , and there were no solutions.
3. If b> —4ac>0 there are two solutions (technically, “two real roots”).
In part ¢), the discriminant is+ and there were two solutions.
That’s it. Whew! All of this boils down to: when you can’t solve a quadratic

equation by graphing or by factoring, you can always break out the quadratic
formula and solve it that way.

Opportunity to Learn

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