3.3 — Common Factors of a Polynomial Name: Kf/d{’ !

Date:

Goal: to determine the factors of a polynomial by identifying the GCF

Toolkit:

e Finding the GCF
e Distributive Property

Main Ideas:

Factor a binomial
using the GCF

Factor a trinomial
using the GCF

Factor polynomials
in more than one
variable

Ex 1) Factor the binomial: 3g+6 = 2 terms 3 3 6
what's the 6CF of 3 and 673 " 9> _
Ca» o vuriable be ()ar',’ o]o He 6CF? No, because the 2" derm s a @ASM :

3( g+ l) Cheele > 3@)‘/
Ex 2) Factor the binomial: - 8y + 16y?
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Reorderfrom szl\nﬁ‘} Je owres) a‘core)e C@C‘)tme)“l' on var:“dple_?
ley® -8y

Y 8y
Ry (29~

Ex 3) Factor the trinomial: 3x* +12x -6
T 3 3

3(x*+ x —2)

Ex 4) Factor the trinomial: 6 — 12z +187°

: 1{'_Ze,erale("' ngz_,\z:} "’.é_
’ A & &

b(322-22 +1)

T ferm i
neﬂaﬁve, Y GCF
should be neﬁmqve!

Ex 5) Factor the trinomial: -20c*d —30c’d? — 25¢d
-Seel -Sed  -Sed

-5cA(4E+ 6 d+5)

Reflection: How are the processes of factoring and expanding related?



3.5 — Factoring Trinomials of the form x}+bx+c¢, wherea=1

Name:
Date:

“Goal: to use models and algebraic strategies to multiply binomials and to factor trinomials.

Toolkit:
Factoring

I

Definitions:

} . %‘g

7 Main Ideas:

4.0

Al

P by

s Z 4 ¢
4
roollic el pritand
(Vs

Descending order: the terms are written in order from the term with the greatest exponent to the term with the least exponent
Ascending order: the terms are written in order from the term with the least exponent to the term with the greatest exponent

With any factoring question, first check to see if you can factor out a GCF from ALL terms!
Step 1: If needed, re-order the terms in descending powers of the variable (biggest to smallest)
Step 2: Find two numbers that multiply to equal the ¢ term and add to equal the b term (add to the middle, multiply to the end)
Step 3: Factor into two binomials using the numbers from step 2, with the variable from the question placed first in each

bracket
Multiplying two | Ex 1) Expand and Simplify: (¥ — 1)(x~7)  use FOIL
binomials b= -2 camg Traon
\ - _r'. y S 82, 4 W? r‘}i{{iﬁ .I..'\ . ; L ‘?
-8 +7 ;:
Remember: expanding and factoring are opposite operations....they UNDO each other!
Factoring a trinomial | EX 2) Factor the trinomial: PER: ) ....we should end up with (x — 1) (x—7) |
. ' a= i g: *8 t—:; » 7 e
;nzﬂ-:-elf;c)rrc (D re-gedar (ot nacesae) =1 X /) + D
1) Ao numbecs Hhat mulhply do ¢ and add to b BN
: - Cl-D
Notlce that g (the Pumber N ( = ;7 C}: - i > ‘ N 7
in front of the x2) will ' or (X))
always end up-being 1 . , .
in these questions! Ex 3) Factor: ya“ = 2a < 8.
. =t b= c=-8 Foite To chaesk 3”{!}{\{}%
r"I’ A prier N
) 3 {/,; n 2 ;}i o b ,“i@
% e, b (O\“L}‘\)(Q% A rro dq-6
x-8, + -2 | a*-o-8
- y ) f
g~ ;
Factoring a trinomial Ex 43.) Factor: :§9 i_m +m? b) x% — 4%}7 + ZE}VE
written in ascending \ 7, o N
order yf VTS0 (1) in otoler
I B0 + 7 '
0,3
e 1o ) 7 \}
a?”fiv)g_ R
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'Ex:7) Factor;  2x% - 6x ~ B0
veyeder’ ol

it

@by ©p-=2 {
\§ AAxDswart dochal?
*oney rralh
_‘ tl', |I
oy o G 4 u* = ()
L -y 2
BEx 8) Factor: %% +lx — 2
“G’{I t"-’ } ) e §
\ 2~2 = =]

Iix 5) Factor: —5h?* — 20h + b[]

-6 (\n2 s - 12)

gy ﬂ)w A (.-*"'5 [\\h ~—L \BL\F\ EY (3 )

Eik 6) Factor:—12' =9 ++ 3g?
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Reflection: Does the order in which the binomial factors are written afivet the solution? Gxpliin
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3.6 — Polynomials of the Form ax* + bx + ¢, afl Name; Nok& L@

Date:

Gual: to extend the sirategies for multiplying binomialy and factoring ivomials

Toolkit:

Main Ideas:

e Multiplying binomials

= Factoring

By etaring by Decomposition: (reeded whew the st inax” © byt o)
YWt any etoringg question, st clicele o sec i yoo et toe oot o GO frome AL fevs!
Step b Wagedud, coonder e tenns i desaending peossers oF Ll siniablie @aoged tesmotligt)
RS " 22 Hil page msinben lh i Il“llll]}]} i Hllldt vt s anhd e ||llul| ] findih i ihe mindille, JIH.IH].J By ae preesshaact of fivst ol i)
Sep 3 Roowrlte e exprestsion bt splll or decosgose the btenm osiogy e b e o slop 2,
Slyp dr Bow the exprossion his VOUR wiss, 5o we can Bwon by pronpsbigs e Tt feo seess e e do s o oo,
Step S0 Whon inlly Faetored, th ssmmioing twi boasckersaeed o be ddeatieall These see e o Cornon ctor, sl son i
factored onl, mad what is el beeomes the compeneits of e second binckedt,

Fgctor by Grouping

\l't‘ix Il"\
(Rmaratts
Pgreeie )

Factoring a trinomial
of the form
a +bx+e

notice that @ (the number
in Font of x%) IS not = | in
any of these questions!

Ex. 1) Fuctor the following by grouping: Mg C‘K" oy, lm& cothypaie. lrw a %d‘ |

a) 513.%‘1* 2%+ 2 _ b) 22 __4.€+x 2
\\\\\\\ : c«”

"5& 3}’(:{, k\] 2( : &yi &I.;x('x._;’) e l(.?{:-;,::l')

G20 (3x-2 » ( (rer2 (2% 1),
Con Iz ! AL ks 28

Bx Z)Factor‘the trinomial: -*Iu + 1A 06 by dﬁcomposmun
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lix 1) Factor thetrinomial — Yre — 10 & Gim?
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Ex 3) Factor: Hp — 18pq — 5¢°

2o e s Bat
Gy~ tapg ,,/61/
a=y  b=-8. o ;{ 5N S 42
in mg?,@,r v < P i 4‘“‘,? / i’?‘@ ME’%/

}(ﬂ{,;"b = X.’“Q’[}E"%”§§
'v“';}:fj$-"

Ex 4) Factor:  6x% + 14x — 12 v ( LS I b E
£ ™
6eF 2 (3w +Tx-6) S Az L b
a’-;’}}"?;{?"& W. ; - P
Lo A v3Y -2 (X3
-, o+ T 7 S B¢ 3)
R CXAEDIETEFS S
If you can make a
trinomial have a=1
by removing a
G.C.F., then you g
can use “the Ex 5) Factor: 3x“+6x—9 {7{ . %> (
. B A
simple way”! GCCF 2 (%2 32y -2

X -
art b= ¢+ -3
rememlyer ita=1, can

factor easier !

“« ¢ b
VA S S
W 13
Ex 6) Find an integer to replace O so that the trinomial can be factored. How many
integers can you find? A R R
Xoad, * |” > i,ug A ey
42+ 0x+9 %36, vb ¢ 2 >0
g, - w P
Ve, 3 & s
. 2, -2 = iy |
, ) "!'fl}..’fl"' | {, 4 1%
4,-4 B i3
by b TN
- '%i:? i ;

Reflection: Will decomposition work if the a value of a trinomial is 1? Do an example to prove this.
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3.8 — Factoring Special Polynomials Name:

..... _ Date / yeiy
Goal: to investi gate perfect square trinomials and difference of squares

Toolkit:

Main Ideas:

s Finding a square root

o Finding GCF

o Multiplying Polynomials

Dgfmitions:

Perfect Square Trlnomlal a trinomial of the form rn +2mn +n? ; it can be factored as (m + n)*

e

or of the formm —2mn + n?; it can be factored as (m — n)®

Difference of Squares: a binomial of the form m?— n% it can factored as (m—n)(m + n)

Factoring a perfect
square trinomial

Warmup: Factor the rinomial 4x° — flw + 1 using decomposition.

af_.w)a) 4 b ? w,?z .;ma
-7 )_.;i Zx(:u-.l)-[(bc—l)

(2N (2x-) = (3%-1)°

Decomposition works, but it is time consuming. Test to see if the trinomial 1s a
perfect square! If so, it will be quicker to factor. 4x* - 4x+ 1

Step 1: Is the trinomial in order? Yes . Can you factor out a GCF? Mo
Step 2: Are the first and last terms perfect squares? lfes

Step 3: Make two brackets, and wntc the square roots into each. Then, figure out
if the brackets should have a ‘+’ or ‘-¢ in between the terms

(2;- I)(?x-l = ((21—1)1 i

Step 4: Now test that the middle terms (the ‘O’ and ‘I" of FOIL) add to the
middle term of the original polynomlal If so, the trinomial is a perfect square.

—2 —2x = —Hx Yes,

Ex 1) Factor the trinomial: 36x Q)Lgx steal] (A A midAle. f(‘ m-‘ )

géopntl;ri/o%{ (él+‘)(68*“ ) _rewféz:-«ﬁx

—

/(éx,JrI) )

Ex 2) Factor the trinomial: 18x* —48xy + 32y” " Choth ,,4;/;// Jeim:

In ocdec? Yes 2[‘3{1 :/3‘{*} ty |6 ") =12y =12y = ~Alfxy /
5 e | "

I et T .

Ex 3) Factor the frinomial: 25¢’ r Z290d + 4d? d TSRS LN

lf’)u[*“(
QSNC }I' ((( . »l{((/( 1 ’f’gﬁ(

el widille. i 25¢(c-d) -4d(c )
~10cd —{0cd = ~204 X (c-d)(25e-10)

l’/]'c_ﬁ @(0/ H [' i} f -_'.* (( / ‘v/‘/{ il [‘

v

é) / Jr'//ll),‘««" “/ 'ﬂ/"ﬂj!l i

!..!

I {?rr?.‘j rLoYed - ) -
{;f’;: p j Mo[/ (5(, ) Jf‘;{) (I\f.”_. - ' 2 ol)

f'-;:.\. 1‘.rlvf"



Factoring a
Difference of
Squares

Reflection: Does a sum of squares factor? Explain.

Difference O_f:_S‘(_]-Lll_al_'C_S is only po?sible if you have a binomial. The binomial must

have a SUBTRACT (difference) in between two PERFECT SQUARES (of
squares).

Ex 4) Factor the binomial: 81m?® - 49

Step 1: Is there a subtract in the middle? Y«

Step 2: Is each'term a perfect square? {f ¢

Step 3: If not, is there a GCF to factor out? No

Step 4: Make two brackets, one with a ‘“+’ and one with a *-°,

Step 5 Square root each term and put into the appropriate position in each
bracket.

qu +7 )(%v\ =7 > CHECK: (4m+7)(Am-T)

=8lm" —L3m 1 L3m-H4

" , = 8lm -4
Ex 5) Factor: m” - 36

Lm+é)(m~e)

Why is one bracket ‘+* and one ‘-¢ 7
[his will canse e wnildidle Jocms o Je o / /)an’hr y
}/h‘.f"ff-/"‘j g{/z{ﬂ"ﬁy 'ﬁ-‘ et .
!

Ex 6) Factor; 32v* - 2w
206‘/ ~w¥ = 2(Hviw)(Hv-w)

2
EHEY
Ex 8) Factor: xX+9

Ex 7) Facto_rl = Y.
B X not a’é(l\'f'\'pffe'aw o)z’s‘qw
A cun of squuces CANMOT be bactored.

Ex 9) Factor: 2x* - 162
2(%“’81) . Sum aﬁ Spusres, canaot factor
W
2(x*-a) (n*+ ‘1)
(x qj( ——— anolher p{/;-’!r'g%fé/r.u »10 3 e s
2 (e +3)(2-3)! Z°49)

*If you have a 4™ power variable, there is a good chance there will be TWO
LAYERS of factoring to complete.




3.9 — Factoring Synthesis Name: | /; /
Date: | A\ /
FACTORING FLOW CHART
" STEP1  Take out COMMON FACTORS (GCF) |

I

.

STEP?_AS? How mariy terms are there?

Test for differenceé of
squares:, .

1

* *You need subtraction . °

(“difference”) and:each .

e
THREE

Factoring trinomials: ax” + bx + ¢

Is the trinomial in order?

Can you factor out a GCF?

Type 1:a=1

—

. Example: ¥ ~3x+2

T Askiwhat ADDS to *b" (here —3)
' AMULTIPLIES to"¢” (here +2)
.. Answer: —1, -2

term must be a
..,iRerfect square, .

If you don't have

perfect squares, check
to see if you can factor
cutaGCF. '

a2 - b?=(a + b){a—Db)
Example: b
4X2- -9 .

(2x + 2)(2x~ 3)

Exarmple:

2m* =320
2(m? - 1607 .,
2{m + 4n}{m — 4n)

Example:

4w? + 9y°
*cannot factor
As itis a SUM
of squares*

STEP 3 Ask: FF? Look inside each factor (bracket) and see if you can FACTOR FURTHER.
*If the original question has an x* term, there is a good chance there will be 2 layers of factoring!

N Y
. e

8

Write factors: (X~ 1)(x=2)

Type2:.a#1 .

ls it a perfect square trinomial?
A -
Are first and last terms perfect squares?

s the middle term correct?
Example: 4x° - 12x + 9

" Factor using ‘square toots:
-2 = B)(2x= 3)

Middl{e term: -6x — 6x = -12x

If it isn’t a perfect square trinomial,
~factor using DECOMPOSITION.
Example; 2x* —x — 1
‘Ask:what ADDS to “b” (here 1)
& MULTIPLIES to “ac” (here 2(-1)=—2)

+ Answer: —2,+1

Use these to split (decompose) the
middle term into two separate terms:
s -1
S 22X 2x 1%
‘Factor using grouping:
2x{(x - 1) +1(x-1)
See if two brackets are the same.

‘Factor the bracket out front as a GCF, &

the ‘leftovers’ make up the 2" bracket.
{x—1){(2x +1)

= iR



Practice factoring
expressions using
the flowchart for
assistance.

Reflection:

= how L o

| Ex 1) Factor: 2x” - 22x +_6d(; ) /I?" live & idm iw;u Vot % wad + L
B o)
s 2(% H)H x 30 , + Il
C2(x (' z-6) (% (x ) ) 6, .
Iix 2) Faclor: p ?’)(] can 4o rﬂgfv}" ho brache At

silvivaed

l” p'{({qqrﬁ k{pl ’)])(phﬂb) P’

Ex 3) Factor: 3y_ ~T7y—6 -
No 6CF *aC) +b o Byt Ty ("

No perfect spuaces X718, ¥ T3 "____{I:j iy i
thut 0(6&01«1{7051'"/7'00 vc‘)l '_3 ( _3)-.—-'.2(3 I)
i b € )
Ex 4) Factox: «_’}m_j]?m - 56 ((lj_‘}) 'j)
&G (M I‘f),) a= ,} so fwo numbers fhat XC, th
"M, +3 NoT Possi BLE

Ex 5) Factor 9x* -fl),xy 4+ 4 )y 5¢ can t Cactor far s
5 MJS

Cvcaliony et wbde kom: =2ing 2iny = 4
31
Ex 6) Factor: 8hZ_-:2 ) " _1
sk 2ec? co £0N
@ of gqmrﬁl Jor fuptrer

Ex 7) Factor: 8x% + 40x + 18 mus] Paclor }’3‘ A{LWM{J '
6CF 2(1’.-134-20?- "'7) xac,ﬂ, o X 36 j 20 =) 19,1
pectect squacds, N> + 22 + (B2 + )

2 (2 +3)(2 3 2 Cg%(QL) + (2x+)
Sestmsddle frm * 1525 f'[x ={2x CQ ( L%+ 1)[2;:. 4»4) ]

Ex 8) Factor: 32x”- - 50y°
G 2lix?-25y?) Ditfof squwes!

kﬂm“‘f 1“’_‘,5:1)

Ex 9) Factor: 3n" - 48 g -
GCF 3(_1\"‘16} Aitt of 51 ( BO’IQH{‘)(WL?\)(V}"?) )
3(n*+4)(n? wtf) T e
5”#’1#/ -)\ d\c‘eU{

--‘*j Hase) Squures ;



