Geometry 1.0 Algebra Review Notes - Solving Quadratic Equations Part Il - Key

How can we factor polynomials?

Factoring refers to writing something as a product.
Factoring completely means that all of the factors are

relatively prime (they have a GCF of 1).

Methods of factoring:

1. Greatest Common Factor (GCF) - Any polynomial
2. Grouping - Only for 4 or 6 term polynomials

3. Trinomial Method - Only for trinomials

4. Speed Factoring - Special cases only

Method 1: Factoring Out the Greatest Common Factor (GCF)
Factoring out the GCF can be done by using the distributive property.

Ex 1: Factor 12x° +3x2

Step 1: Find the 6CF of 12xand 37
The 6CF is 3x°

Step 2: Rewrite by factoring out the GCF.
3x° (4x+1)
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Method 2: Factoring by Grouping

Ex 1 12xy+20x+9y+15

Step 1: Group terms together that
(L) ) .3’& A0 Pb‘l‘ (C( 3"15—} have a common monomial factor.

Step 2: Factor out the GCF of each

L{I)L (3 5‘{' S)‘t 3(33—4 §) group.

Step 3: Find the common
L 4 polynomial factor and factor it out
(;ﬂ_f g>( (M S)X using the distributive property.

Ex2:  6xy+8x-21y-28
(C st 5 + (214 -28)
D¢<3«3+ 4 )+ Cq)(?‘erL()

/é—éz/w) On-D |

ex3: 4x°z —10x" —6yz +8yz° —3x’z 20y

R

(‘/nclzg/%gz -0 :f>+<$.321~ b= ~ao\>
/)(d(‘lza—gzﬂw\ ¥ Db(qz‘;—lz-@

(473210 [/xl’fg‘))
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Method 3: Factoring Using the Trinomial Method
Step 1: Write the trinomial in descending order.

Step 2: Find two numbers whose product is the same as the
product of the first and third coefficients and whose sum is
equal to the middle coefficient. (Make a chart.)

Step 3: Rewrite the middle term as the sum of two terms.

Step 4: Use the distributive property and factor by grouping.

Ex1:  2x*-5x-3 X EN | HE)

(Q{Z -G :5*\(“4 - 33 ~ec)
A% D)4 1)

(D (@Nﬂ

Ex 2 20y +13yz+22 x| +(3)
(04 + 842 +(s5z ) (|
4 (5‘3+;72)+ 2 (541322)

/[‘)'bJrQ%)C 434%)7
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Method 4: Speed Factoring - Special Cases
I.  The Difference of Squares
II. Trinomials with a lead coefficient of 1

Special Case: The Difference of Squares

Consider the product: (a + b)(a — b)

5(&~a]o ‘lo\‘o‘b§~

2 L)D
¥ Since (a+b)(a—b):az—b2, then &> -b*= (a+b)(a—b).

2 2
w d — b is called the "difference of squares."

Ex1 x° —121 Ex2: 25x% =1

(Y=Y )
[Z 1) (A + Iz( &@

o+l =l -1
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Ex 3: 72y =50 Ex4: m' —16
Q
N (%‘3;” ;§> (m&\a’ (4)

Q) € _‘j\;‘ (éﬂi ) (4 q>
§> [(m\l—(lﬂ ( '”R“O
() (m+d( )

Special Case: Trinomials with a lead coefficient of 1

X" +bx+c

Find the two numbers whose product is ¢ and whose sum is b.
These are the two numbers in the binomials.

Ex1 x*+2x+1 Ex2: x*—x-12

M\
GG D] [ e
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Ex3: x> —10x+16 |Ex4: x*+28x+160

(x-8) (%D | |(xe33) (x+ 3

Solving Equations by Factoring - Using the Zero Product Property

The Zero Product Property:
If xy =0, then eitherx=0ory =0.

Use the zero product property to solve the following equations.
Ex1: x(x-1)=0 Ex2: (x-5)(x+2)=0 Ex3: 5x(x_4):o
SX=0 oeN-4=0

X=o0 oc IX~|7O0 -5=00enH)0
/X:O of ’X:q

’X: ( /x:ﬁ_ o h(r’;
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If the polynomial is not "set equal to zero", get all of the
terms on one side of the equation first. Then factor the
polynomial before trying to use the zero product property

to solve.

ex4: x> —3x=10 x5 18—3x=x’
A Y o= l—kgn(’l%
X -3 x-10= O i

Q o:(,f,g,%h((‘,,,(-(@
(N\“ 5%6*@')4 "O>: & o= '5‘(0(’3\)4 é(/><—33

N/m*%—\r A(n-5)= O O:(M%\(/HQ
(a2 K320 oF MAG=O
_&zp oF X4~ 0 _
X=-2,5
R I R
Exe: W —w” =4w—4 Ex7: m” =121m
(& - (Hwin) =0 Mo -RIm =0

W&(W_’DJ'@WL_V/‘D:O m(mlzl,;b:()
(w-D)(w1)= O 1 (- 1) ar (1) =0

(w-D) (W= (w+) =0 M
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Factoring Special Products

Old: Difference of Squares

az——bzzz(a——b)(a—kb)

New: Perfect Square Trinomials
2
a’ +2ab+b’ =(a+b)
2
a2—2ab+b2:(a—b)

Factor each expression completely.

ext: hr+4h+4 ex2 n'—12n+36

(Y4B 1) (32O
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Ex 3: 2y2—20y+50 Ex 4 3x° +6xy+3y

2) (Y a@@%ﬂ

Solve each equation.
exs a”+6a+9=0 Ex6: W —14w+49=0

ORICORS IS SO ICET
/0\’1“33 = O {W_tz\a: O

a+’3 = O w-1-0
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Ex 7: x2+2x+l:O

O O BRI

Gx +§>;: O

1 _ I
Ktz <O

Solving Quadratic Equations by Completing the Square

What can be added to each polynomial so that
the expression becomes a square of a binomial?

X +8x+| 16 P -12x+|326 x> +3x + '3‘

ORI |GG (3@ EY

@+ | - | (42

To complete the square for the expression x° + bx,
add the square of half the coefficient of the bx term.
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Solve each quadratic equation by completing the square.
2
Exl: X" —2x=3

(AD&-Q(\\(@ +QA - Edr@l
(x-1) = 4

ex2 mE +10m = -8

ﬁ"\\g*& () ()~ @a: - R+ @Q
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Ex 3: 3h2—24h+27=0

2 3
W-gh+9=0
-9 -1

=3 X
G- NOIOHOE -+ D

(h-d) =
NEE

S 2
v-iIx-E=O0 2
10, 412 T 1
R 7=
> 3 - = \l J/

U\ O :if/
@(‘3 1
q4_ 4\
a5 t]E
K- 55
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Ex 5: a_xi—l—_blﬂz_g_ — Hac Ll

¥ This is a proof of the
Quadratic Formulal

Solving Quadratic Equations Using the Quadratic Formula
For any quadratic equation (= ax’ +bx+c,

—-b i\/b2 —4ac

the solution(s) are X =
2a

Step 1: Write the equation in standard form.
(Set equal to zero and in descending order)

Step 2: Identify all coefficients. a = b= ,C=

Step 3: Substitute a, b, and ¢ into the formula and simplify.
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Solve each equation using the quadratic formula.
Circle your final answer and use SRF if necessary.

Ex 1 x2+8x—1=0

Ex 2: x2+6x=5

- —'&):& L)/"(ao /X)_,_é’)(_;:O a:‘
A= = :
Lot R AROTE
&):% > | a{’) |
S 31 ) 84D VR
C=-\ 200 >
g3 Jued g
/X—’ “o— Y17 R
> K= 62
()(: _3;‘\)/(;?)— >
&
M: '_RE_D/E

Ex3: 3n° =5n—-1
Bn;——gr\ +|=0
54 SesY-aG)D'

5= 3
o Q(3)
(=1 h= st Yasin
G
v\: §i5‘3
G

Ex 4: Sx* +12x+10=9 +9x

—
SAAIXFITO 4%
34 Sy L3
RS c= |
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