7.4 Solving Polynomials in Factored Form

Learning Target:

* T can solve a quadratic equation.

Success Criteria:

* I can use the Zero-Product Property.
e I can factor polynomials using the GCF.
I canuse the Zero-Product Property to solve real-life problems.

I can use the zero- product property. | . .@
A polynomial is in ‘F(\(JT‘D(@ DN when it is writtenas a '?\'TJQ‘-JG‘ ok +0.Chor S

Standard Form Factored Form

Lx*a5waL (D) (2%

*Use the Zero-Product Property when: OY\QS\C\Q U( f’ﬂlU(\'}r\bﬂ 1D iﬁ\ -1@(—% DX C{
Aeny (poventheses) ¥ pihee Side 1> equal 40 O
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The solutions of a polynomial equation are called: C JL\)VD

Examples: Solve each equation.
1) 3x(x-6)=0 2)(x+5)(x-4)=0

y=0 X-§:-0
ERR

FED e

You-Try: Solve each equation.

%z -8Y=0
1) x(x-1)=0 2)(z-6)(z-8)
*-p=0 Z-l¢= 0O Zr%-’: 0
| +) Yo tU 48 1%




7.4 Solving Polynomials in Factored Form |

When two or more roots of an equation are the same number, the equation has (€ \:_)(’G’\ec:\. YOO™

Examples: Solve each equation.

1) (4x+5)(4x-5)=0 2)(c+6)=0
43{%‘2 =0 41- - (46) ((4() =0
C4 \to C+4=0
47&* ’i%_ 5 fo-b bl
C=-y C=-0
h=- \-7_5 —-\1.75
You-Try: Solveeac ion. \L \ G '(fpeﬁ‘\’ﬁd YDGTS
1) (@+5)a-2)a-7)=0 2)(b+3)*= 0
owz’-o a-}/-o O7TED (b3) (bt (bt 3)z0
0 - A 11471 b 6
== - = 1 4=
@5 [&7) [0 1S
i)
- . ot
I can factor polynomials equations using the GCF. Mffpffﬁtd ree
To solve a polynomial equation using the Zero—Product Proper?y you may need to Elt 0¥ the
polynomial, or write it as . Look for the ___ GCF or

Qotest common {ockoy of the terms of the polynomial. (This is a monominl

that divides evenly into each term.)

reese dismpuine
*Review: Gr‘e’ﬁ‘resf Comman Facfor' h\&he \"( 'ﬁ: 'H'\ﬂk M bﬁ' ci \d\-é‘ b‘ﬂ

rble i
What is the greatest number fha’r you can wldeleuc 'P'{ 9 terms by?
1) 8,4,48 2)3,9,54 3)4,3,16
4) x, x? D) 2%, 83, 12%° 6) 37, 3 a2

IR e

List the greatest common factor of the following terms:

1) 8x+16 2) x + x2 3)4x3 + 8x% + 16x

3(x+2) *(14x) A (X +2x44)




7.4 Solving Polynomials in Factored Form

Examples: Solve the following equations by factoring out the GCF,

1) 4x*+12x=0 2) -104* = 8a 3) 10}
- = - ) 10x3 = 15x2
A (x+3)=0 e -l
o H D (0a" +$0=0 X3 -15x*-0
&V 20(%0 +4)=0 5x? (1% -3)=0

20-0 5Sot4=-0 5-0 1x-3:0
l 7 26~ -4 x2- O X5

You-Try: Solve the following equations. @ A: j_(j \ =15 l

2) a*+7q=0 2)3s-9s:= 0 3) 4x? = 202
&laﬂ)-o 35(3_3:’._0 -2{2'25!
‘C}Gol o) =0 s=0 $-%=0 4 -2%=0
5 R 2 (2x -1y =0
2 3= B2 Cogees 2600
) p ) 2‘{:
I can use the zero-product property to solve real-life problems. _‘I_G\ !,}( -0 ’5!
You can model the arch of an entrance to a train tunnel by using the equation y = — L (x+8)(x-8),

where x and y are measured in feet. The x-axis represents the ground. Find the width of the entrance
at ground level. 0= - 5

)
Yr %0 X-H0 7
LR A |1 4
—— \ - o ‘
___lq (E ‘x~ " O ‘:'. '{‘F
You-Try: You can model the entrance to a mine shaft using the equation y = —%(x +4)(x — 4), where x

and y are measured in feet, The x-axis represents the ground. Find the width of the entrance at ground
level. 0= -3 (x+4)(x-4)
X+4-0 X-4:0

] Y= -4 X- 4 1%{+l

Claélr.lje: What I learned today was..




7.5 Factoring x> + bx + ¢ = 0

Learning Target: 07 - Qﬂddd (m‘JH)
* I cansolve a quadratic equation, 0C
Success Criteria: L Pﬂ_ﬂv\ A(:O(
* Icanfactor x*+bx +c. = Spn‘ﬂ blmk
* I canuse factoring to solve real-life problems. Ny i
som (08

I can factor ax? + bx + .

Writing a polynomial as q product of factors is called ’&\f‘\’(\ﬂ(ﬂ
To factor ax* + bx + ¢, you need to find p and g such that 'p‘rq;'f b Pq =(

(x4p) (’)('\@

Before you can factor an equation, the equation must be [’ﬁl UU\\ 0 ()

Factoring x* + bx + ¢, when b and ¢ are positive

Example: Factor each polynomial.

\o/ 3 b/
1) x?+10x+16 X2 2) X +7x+630 " C;\l\
A={ y=b b \d o=l b=l hcd _, :
et 1"l
=i A
You-Try: Factor the pnlynomiafsl. 7
1) x*+9x+8=0 AL 2) X"+ 9x + 14 , . R4
)l;: \ ) b=0 =% Zf""l\ a=t b=9 c=\4 l:*-.-"-;
i — & TN
(X18) (X1 =0 (x4 ) (#42) AN

Yx¥=0 7‘\“?0"
Iy or | 3E

7 b



7.5 Factoring x2 + bx + ¢ = 0

Factoring x* + bx + ¢ when b is negative and c is positive

Example: Factor the polynomial.
1) x*-8x+12:=0
a=| b=-% (=11
(X "k{:) (X"Z) =D
b0 R-2=0

You-Try: Factor each polynomial.

\2
-%

1) x* +35=12x
-1IX - 17x

35
K- \'1.‘:(-’:35:0 ~\2
450

-0
=1 l
Factorin @ clwh is negative

Example: Factor the polynomial.

1) 4x-21=-x? 2\
X4y -21=0 e
o=\ b= 4 C:'z'l
(1) (x-D)=0

¥i1- i ¥=3=0
You-T }(’ A eacl’l—pmial

1) x2+2x-15=0 A=\ b=Z (=-15
\’\VJ"’“

9 'GC/X
),? OC/XAX

QW “35 Tae = \asd

Colvmin
for b

2) x2-13x=-3 J
%7)@;&,

- 13x4%6=0 3
a=l =13 =% q‘
(%-0) (%-4)=0 “-’
xqo X-4-0
\Kiql 1X=4] A
2) x2-Tax+36=1 b><7_
N »
Y- 14x424=0 ‘
a-—\ b:--'lq (= 2‘5

()(_ —\13(3(’23 O



7.5 Factoring x* + bx + ¢ = 0

Factoring out the GCF

This should always be considered first when trying to factor any polynomial - it will only become easier.

Example: Factoring out the GCF first, then factor.
1) 5x%+15x = -14
+\0 110
SX*+\9x +10=0
5(x2+3x+1)=0 o=\ b=> (=1
5 (%) ()= b

gig =0 = N
-~ = Y= -\
You-Try: Factor-each potynomiat.

1) 4x*+32x+6020 .| -g c=152) 3x2+81=336é 0=l =12
A4 8x419)=0 U5, ~Slx “ Yoy Z1
>/ %L - P == . L -3
4 (¥19) (=D S SCxa k=0 AN
3 3[R+ L) =0 at

X»\E_-:)TD \-(}'-?":D - .)_ O
-5l =3 3(x-a) (x-3)=C
X —EJ D X-4:0 ¥-3=0

I can use factoring to solve real-life roblems.

-—IP(.: Ci_- ||IlI T“"iﬁ’__‘j}
A farmer wants a rectangular pumpkin patch in the northeast corner of a square plot of land. The
area of the pumpkin patch is 600 square meters, What is the area of the square plot of land?

Etfﬁ:jﬁ%% (5-40)(5-20)= 00
; -._ii____,f Jf;{fil 5-30 S?. 30§~ AD g 4 1200 =0
b2 LAY %108 41200 = (000 o
k éi‘ﬂm 00 ~(go0 st b="I0 €3
ESaaead| G205+ 00 =0 qﬁgﬁe
(5-60)(s-(0)=0 I

560=p 9100
S=d  S=lo
Acea= (-0
{3600 '

1

00




7.6 Factoring ax? + bx + ¢ = 0

Learning Target:

¢ T can solve a quadratic equation.

Success Criteria:

0.C
» I canfactor ax’+bx+ec. ><
« I canuse factoring to solve real-life problems.

%

Factoring ax? + bx + ¢, when ac is Positive Chf(k (:0( GCF ‘Q\"( 3“‘

Example: Factor each polynomial.

1) 4@+13x+3=0 04 b=1> =D 2) 9x* - 21x = -

o
o + N
(h:'i'r\l;.)' R0 \1‘2\ qut-21X¥ =0 774
1%

0=a b: A C"?.

Z-Tx +2)=0
(x*3) (410 33 U
BB iy
X¥3=0 =0
[5(* -?J& "‘ 3()(-1)(%3( ) _U
You- actor The o 10; 3‘%’1 ?
- 4x1l+4'1£2A;111§ =1 =T =% 4 411 raxt 1
G A
Ay + 14x42=0 % 0= 4x*-Tx+3 0\*-4 “fn ¢
2.('2}(1#'?)(* {_o)‘.o 71 0= (4}(‘*3(4)&-3) Mé
2(2x44) (2%4%):0 43 )
1 7 0= (X-V) (4x-3)
2(X47) (2x43)=0 X-1=0  4x-3:0
D _ -
Eaie BB B P
Factoring ax ¢ when de is Nega & 2_
Example: Factor the polynomial. Q. <L b=9 €1
1) 2x2-5x-7

-14
(2¢-1)(2%42) "T>Q
7 2 5

L(g_g-'])(x« 1) l




7.6 Factoring ax? + bx + ¢ = 0

Factoring ax® + bx + ¢ when a is Negative
Example: Factor the polynomial.

1) -4x?-8x -— b
15 + %

V(X4 gx- 5) o
*‘&HD)(‘H “1)=0 7%5=0 IA-\=0
T 2

1x=-5 %=\
"l(ZX-iB)(?.X-\\) =D x;'i ik
Z i

You-Try: Factor each polynomial.

1) -2y*-By-3 0’1!:'5 2) 31x + 15 = 14y e g
..‘(2 :5 _‘5) )Hq:‘l n‘é \_2\}“ 3) 2"_-”5 _Z/:
- Jr‘J. 4
H 5 [ \4‘&\ ').\)(Mﬁ 10 =0 Uﬁ.--—-j) (1x-2)=0

3 i 3 L1
L(Tn (2\5* j (nma_})(w%‘):b (IX-9)(%-1)=0
2130 TUS=0 %50 % ‘F
B=3 =2 %=5 Xh

=

I can use factoring to solve real-life problems.

The length of a rectangular game reserve is 1 mile longer than twice the width. The area of the
reserve is 59 square miles, What is the width of the reserve?

W (2w+Y) =55
& ‘\N 2w 4W =55
2wt i It 4w -55=0

Do (2w (290
I -

(2w A1) (W-5) =0
me—o wW-95=0
2vi=-ll fw-5]

N “'?_'?-'j__'ﬁ




7.7 Factoring Special Products

Learning Target:

* T can solve a quadratic equation,

Success Criteria:

* I can factor the difference of two squares.
* I canfactor perfect square trinomials.
* I canuse factoring to solve real-life problems.

I can factor the difference of two squares.

® -3\ &_q Difference of Two Squares Pattern:
0

(X;::; -&:—Q) _Ff)_l -b'= (ﬂ’b) (OH b) )

Example: Factor the polynomials.

1) x*-64

(X9 (x+%)

You-Try: Factor the polynomial.
1) 100-m?

(10 - ) (104m)

I can factor perfect square trinomials.

2) 25b% - 36

(5-0)(5b+b)

2) 16b* - 49

(49-7) (461

Xl ¥ b){-‘r q q Perfect Square Tr'ino_mir;i Pattern

(‘x\w?ﬁ(ﬁ?ﬂ v I}(}*‘Z&?{\‘t‘g\‘z = (X'\G\ﬂ

(r3) X -2ax 40 - (xaY]




7.7 Factoring Special Products

Example: Factor each polynomial,

1) n+8n+16

l(n+4f!

You-Try: Factor each polynomial,

) m*-2m+1

(1)

Solving a Polynomial Equation

Example: Solve the polynomial equation.

1) x+3x+2=0

(x+2Y -0

3
X3

You-Try: Solve the polynomial equation.

1) a*+6a+9=0

(043)(043)=0

2)9z%+ 36z + 36

(32+b)

2)n*-81=0

(ﬂ - C\) (W\ CD =0




7.7 Factoring Special Products

I can use factoring to solve real-life problems.

: i i t) of the
A bird picks up a golf ball and drops it while flying. The function represents thfa height }; ](cl:eie:ol;any
golf ball t seconds after it is dropped. The ball hits the top of a 32-foot-tall pine tree.
seconds does the ball hit the tree?

37- B\
-3} =31
ok ‘H’llﬁtl

0= (1-40 (1 40)

1-4k=0 40
-4{‘_ -—' 4*.-' -1

15 B

it the
You-Try: What if the golf ball does not hit the pine free. After how many seconds does the ball hit

y=81-161[]9

ground?
0=3-1t>
0= (8- 44)(a+4Y)

D-9-4 0=a+H
N P




7.8 Factoring Polynomials Completely

Learning Target:

e I can solve a quadratic equation.

Success Criteria:

s I can factor polynomials by grouping.
e I can factor polynomials completely.

T can use factoring to solve real-life problems.

I can factor polynomials by grouping.

. Factor the GCF out of each pair of terms.

Used for polynomials with ‘(T\Uf 1eXms

Look for and factor out the ___ SOMMAN oo £aiDy(

Example: Factor each polynomial by grouping.

1) ¢ + 3¢ 2x + 6]
W (B + L0 D)

(632 ()

You-Try: Factor each polynomial by grouping.

1) a3+3a__z£u-??_j

0% (ga3)-1(043)

".J (0" -1) (o "J)!

2)/4x - 1657 8x + 32 |
i (x-4) -8(x-4)

4x2-%) (X-4)

2)&2 +yxl 2y + 2}]

gffj*ﬂ-\ 1 (_\fhtfﬁ

) Ly




7.8 Factoring Polynomials Completely

—

T can factor polynomials completely.

4 specific guidelines for Factoring polynomials completely:

Goe dor OCE

B2y ok = 3x (W1)

oR PQUE&% K

2.
Loov Soc poduns (Dikecence Sq‘ﬁ
1€

(€5

D

3)( 01)[3}‘-"' \)

3.
.-W\ ‘1_ a(
Tocel with  oxtrbyc X/\

" Yoen \oy  O¥pUpIRG (4 dexend)

Example: Factor completely.

1) 3x® + 6x 2 - 18x

Lx(x +1x- )| 3;(

noYhOg e phtes
D - and 0dds ™ 2
y {qchvied

<o complt e\

You-Try: Factor completely.
i) ¢ +6x - 2x

[2x (¢ 5Q K/\
r—— b)

5)" ~ox1 'bL (y-2) B\
NPy S (A L)
(x*+ 1D (x-4)
2) 7K - 28x°
T (- 4)

1 (1) v |

2) 5x* - 45x°

o (* -9)

Eﬁw%u”%




7.8 Factoring Polynomials Completely

Solving an Equation by Factoring Completely

Example: Solve Completely.

1) 2x3+8x= 10 2)3x3 + 6x2= 2
" e A
PRGS Y 1) ) 334 )2 - 24y = 0 vg(
=9 4 -2
(X +4%-9)=0 Q\Q (K 2x-)=06 ﬂ
A (w9 (x-D=0 2X(X44)(x-2)=0
2%-0  XH:=0 X-1=0 2%=0 xt4:0 X LD

59 5| e [ke0) Tx=-4)

You-Try: Solve Completely.

1) w'-8w?+16w=0 2)&?&:-;2_&
W (W -gw 10) =0 L)L
3
W (i -4)(w-4)=0 Gtk e=D

| =0\ c(ctNer)=0

Cle-4)(c-2)-0

[E=3) ==



