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Quadratics 5a - The Quadratic Formula

Standards N-CN.7, A-REl.4a, A-REl.4b, F-IF.7a
Math Practices:Attend to Precision

GLO: #3 - Complex Thinker

Learning Targets:
How do you use the Quadratic Formula to solvee
How do you graph a quadratic in Standard Form?
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What if we can't solve by factoring or square rooting?

One more way to solve...

Quadratic Formula

the solutions of ax2+bx+c = 0 are:

_ —b+\b* —4dac

2a

X

This means that we can determine the solutions for any
quadratic equation by setting it equal to zero and
substituting the values of a, b, & ¢ into the formula.

Remember: You can ONLY use this formula to solve
a quadratic equation in standard form!

Example 1:Solve 342 4 35 0 — ()

First, we must identify the values of g, b, & c:
a=2 b=3 =-9

Now, substituting these values into the quadratic
formula:

_brbl-dac __-3)JB) 429
2a

2(2)

_3+.9-(-72)

X

X =
4
L3RI
4
-3+9
X =
4
-3+9 -3-9
X = r X=—
4 4
6 -12
X =— or X=—
4 4
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Example 2:
a) _ _ —
8x Sx = f/ b) 2x 5x+7 %ij-l-g
XU 43x

7X —ox +|1 =0 b:_\5 x-2x+ .—_Og\—:—lz

-bxJb*-UYac _—bi\j\o"—‘—\o\c c=
*= 20 B 0

= CEDHEST- BN, D2,

2('7> 20)
X=5i\]&?_ﬁ_9:§: x=7‘i©\"*‘u'
o210
2

2
X= "2

| reo_\
@ <o\luwhon

A veal
<oluthons
a=>
9 3x?=3x+5=0 b=-3
c=5
_—\Dr\lb’—L&o«c
B 2.0
o CCDEIED- MDD,
2(3)
23+ )9- 60
X= -
© -1-S]
" AR

No real spluhons

2 Im&j'“wj <o luhons
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A conseqguence of the quadratic formula is that if
f(x) = ax2 + bx + ¢ has an x-infercept, then the x-intercepf(s)
must be located at points on the x-axis with x-coordinate

equal to ;/7+ [b? _ 4ac

2a 2a

Notice: This formula states that one x-intercept is located at

b b - ) b b -4
—b+w and the otheris located at 2 _NY —Aae
2a 2a 2a 2a

so they are equal distances from ;—b .
a

/ Important Consequence: \

—-b
This implies that —
2a
must be the x-coordinate of the vertex!

b -b

So the vertex is at (;_,f(z_)]
N -

Graphing from Standard Form:

To find the x-intercepts:

« Set the equation equal to zero (y=0). Use the
method of your choice to solve for x.

« Ifthe equation is in standard form (ax? + bx + ¢),
then you can solve by factoring or the quadratic
formula.

o If the equation is in factored form (a(x-s)(x-2)), then
you can solve by just using the zero-product
property.

« If the equation is in basic form (ax? + ¢) or vertex
form (a(x - h)? + k), then you can solve by square
rooting.

The resulting solutions are the x-values of the
x-intercepts. You may need to use a scientific
calculator. If you do, write your values accurate
to one decimal places.

e The y-value is zero. b

To find the y-intercept: = 2%

o Setx =0 and solve for y.

 The c-value of a quadratic function written in
standard form gives you the y-value of the
y-intercept.

To find the vertex:
« Look at your calculations from when you used
the Quadratic Formula. (;‘c‘:

The beginning portion before the + sign, the
tells you the x-value of the vertex.
o To determine they-value of the vertex, plug in
the x-value into the function and evaluate.

Once these key points are determined, all that
remains is to find additional points to complete the
graph.
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Example 3:

Graph f(x) = 2x2 - 8x + 3. ﬂ\
Naon ik (S€+\/ O%SO} ;
O= 2><—8><+5b’ 5 : I

—(—BDiW e I e
o 2 () o |

s *Joy-24 ;
X= H 8—-‘“}’—_'”5(0 ‘5' \\//
K= 8+ ) < 5 '?ir

=0 _p,

. ( ) \ urxm’r (5@053(0‘%03

NTINT L (e-valua
o ODV y-int: (O, =)

Vet e x s vertex: (Q )—5)
w2 NG .3 - domain: ol «cal numbex <

= (2 ul N

_ range: _i) — — "
Y E(D=2 (DB (D+ 2 J) =

=2 (4) -\ +D +C
o+ ™D
=0 +>

Py =-5
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Example 4: y
Graph f(x) =—x?+ éx—-3 : \
x=od o= —| , II \
O=— N (oX— ?::Cf_% il
_ X Jp*-Uoc S EEEEED ) IREEE:
; A= Al
y -—Co (=4 -NE \1/
Q(‘D 'Bir
(TPt I xint: (050 ( .50
X= ) >
X—U"%))—r y—inT: (O)——g
(o=
X= Y vertex: (2 ()
X;‘CD—NL* B ~ -0 domain: o\l vcal numbencs
,_2 _
3—‘—/ : N\ = Cp
X;*,_(Q;/LLB— = (.S range // ~
-2 L € G
ot (e -yalus)
c=-3
venAre X
—w () -G

VAR (D3

=+ R-3
=-9+18 -3
:O\ —3

£ =6
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