Unit 5 Lesson | - Solving Quadratics by Factoring (finding x-intercepts)
o SOTVE miar 6 Bad the valuesofhie: \ Avi AL 12 that will make the equation LV U ¢/,

W WC solve a quadratic we are trying to find the X—\ h.\?V( £ I\T"S or the place where the JPCA_MJQ_QLQL crosses the X;QXB .

To find the solutions, roots, or zeros of a quadratic function (given as ¥y = or f(x) =), substitute O  forN since
x-intercepts have a y-value of 0. _F (K.

We have a total of 4 methods we will learn to solve quadratics — to help us find those b M‘r vie (\)'\'S
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One key to solving by factoring is the Zero Product Property: |- 2 _
¥*Hove 5‘rudc\n‘fs Create 0 brblem | 1 a-b =0 then =0 or b=0
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Examples — Apply the Zero Product Property to = Un o ’l\r“ et On 0 CY¥a \/\ =218
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L FHE-2)= 2. @~ 5)(x 3)=0 3. x(x+3)= 4. 0 =2x(x—9)
X"’5 =0 X—2°=0 ZX";:O X—3=0 X=0 X+3= =0 Dx = X_q =0
X"3 ANl 2)(25' X=3 =-3 x,_/o X =9
(’2'0) ('2'0) g : X:SZZ Lglo) (0)0) (—3,0) Coy0) (%0)
g (AS./ZIO)

Solvey = x? +5x + 6
Steps:
1. Put the equation in Standard Form - ax’+bx+c=0

O= X2tSxtlb =5 %X>tSxtlb =0

2. Factor the quadratic

(xt3X xt2)=0

3. Use the Zero Product Property (to set each factor equal to 0):

(xt3)=p (xt2)=

4.  jte the variable.
AT3 =0 X2 =o
X=—3 K==2.

5. Write a solution set
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Examples:

L fx)=x*+8x+7
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-2l 11,7 (o)

5 x24+2x—-35=0
()x—9) =0
"NI70 X~5=0
N D D
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11,57

7. 6a®+36a=y
ba>43ba =0
La(0+)=0

2. x2=—-x+12
N>t = ¥ Moo Yhu
(X4 x-3)= o Parzbola
(xf4)=0 X-3-=0 \Nn\ cwes T X-pxis
—Y —'t{ 13 "3 ( l-\,()) th

X=- X=3 (20).
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4, 2x%2 —24x = -72

Ix2 —24%+1 270 %Waam;m
e aseav)co L Crves e

—0) X)) =
i%cg O;(”U)fg X~0xis (NCE
k=L X=0 At (by0),

70§

6. f(x) =4x2—9x+2

0 =y xZ2-axtz
= [4x=1 Y, 2)
L% =0 " x2=0
W=, a2
X=1/4
425

8. x2+30=7x

X2~ NyA30 =0
[Xx=3X %x-1o) =0

%= 36 - XD =0
=3 Xx—=lo
13,109
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Part 2: Writing a quadratic equation given the x-intercepts or solutions.

Solve each of the following quadratic equations.
f(x),i 2(x +3)(x— 1) g(x) =-3(x+3)(x-1) h(x) = 0.5(x +3)(x— 1)
¢ )

Compare and contrast the equations for f(x), g(x), and h(x) as well as the solutions for the equations.

Many quadratic equations can have the same x-intercepts if the linear factors ate the same, but the a values are different.

When we are writing 2 quadratic equation from the solutions, we need to go through the process of solving for the solutions in
reverse order. Additionally, we need to determine the a value that will force the parabola to pass through a specific point on the
graph.

Solve y = 2x?% + 20x + 32 Write an equation in factored form given the solutions
x = —8 and x = —2 that passes through (—3,—10)

2(x* +10x+16) =0 Xx+8=0andx+2=0 (Write the linear factors by rearranging each equation to equal zero.)
2x+8)(x+2)=0 y = a(x + 8)(x + 2) (Multiply the linear factors and place @ as a possible GCF.
x+8=0andx+2=0 —10 = a(—3 4 8)(—3 + 2) Replace x and y with the values from the ordered pair.
x=—8andx = -2 —10 = a(5)(—1) Simplify

—10 = —5a Simplify

2 = a Solve for a.

y = 2(x + 8)(x + 2) This is the equation in FACTORED FORM.

Examples: Write a quadratic equation in factored form given the following x-intercepts and points on the parabolas.

1. {’—4—, 5} and passes through (1, 40) 2. {é ’._2} and passes through (0,2)
TR Xes gyl X272 Y=G (x2)Bx4)
“Xtyso X570 2)(:110 AT2=0 260 t2)(04)
Y mexagdins 5 22 0.(2))
Qo =6 (IH4)U—-5) i
L‘\O”U\CS)(—“I) a=4
:l__\ 0= 200~ ( L J‘; %
Q=== 3 == XF2)L23x4) Tactored Trvm
mme= (X“"LDCX’S-’) ‘FQ(;\’OY&C‘ ’FW 1 2
t/j J ==2x212xt40 Standard Tvm Y=—3x*-sx+2 Stand ard form
5 1} and passes through (—1, —28) 4. {0, 3} and passes through (1,—1)
x=tls %=1 2—»0(2;«4)&1) A=0  R=3 Y=0xx-3)
oL T -dg=ani ) X320 H=gut3)
A7176 —22 ={4an —| =24
=2 (3x-NDD Factored fom =1 (KXK72) —%acirwcc\ fore
) == X244 %8 . 7 y = ox> - 32k Sta ndayd fovem

5. {—8} and passes through (2,100)
v x=-¢ Xx=7F  alxtg)lxre)=y
) X Fe=o XTI 100 = a (o))
109 =-leoa
1 = =T
Y- “3Js (Xt xT¥) Tactorcd £ovm
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