SUPPLEMENT 3A

cientists use f ctoring to ¢ lcul te growth r tes of infectious dise ses such s viruses. (credit: “ otoshop ofs” /[ ix )

hapter Outline
re test ommon ctor nd ctor y rouping
ctor rinomi Is
ctor peci | roducts
ener | tr tegyfor ctoring olynomi Is
olynomi | qu tions

ntroduction

n epidemic of dise seh s rokenout. herediditst rt? owisitspre ding? h tc n edoneto controlit? nswers
to these ndother questionsc n efound y scientists known s epidemiologists. heycollectd t nd n lyzeitto study
dise se nd consider possi le control me sures. ec usedise sesc nspre d t | rmingr tes, these scientists must use

their knowledge of m them tics involving f ctoring. n this ch pter, you will le rn how to f ctor nd pply f ctoring to
re |-life situ tions.

reatest ommon actorand actorby rouping

earning Objectives

yth n ofthiss tion, you will | to:

ind the gre test common f ctor of two or more expressions
ctor the gre test common f ctor from polynomi |
ctor y grouping

e Prepared!

efore you get st rted, t ke thisre diness quiz.

1. ctor 56 into primes.
2. indthele st common multiple ( )of 18 nd 24.
3. ultiply: =3a(7a + 8b).

in th r tst ommon torof woor or Xxpr ssions

rlier we multiplied f ctors together to get product. ow, we will reverse this process; we will st rt with product nd
then re kitdownintoitsf ctors. plitting productintof ctorsisc lledf toring.



Chapter Factoring

multiply
8+7 = 56 2X(x+3) = 2x*+6x
factors  product factors product

factor

e h vele rned how to f ctor num ers to find the le st common multiple ( ) of two or more num ers. ow we will
f ctor expressions nd find thegr t st ommon f tor of two or more expressions. he method we use is simil r to
wh twe used to find the
reatest ommon actor

hegr t st ommonf tor( ) of two or more expressions is the | rgest expression th tis f ctor of Il the
expressions.

e summ rize the steps we use to find the gre test common f ctor.

P‘. OWTO FIND THEGRE TEST COMMONF CTOR GCF OF TWO EXPRESSIONS

tep 1. ctor e ch coefficientinto primes. rite Ilv ri les with exponents in exp nded form.

tep 2. ist Il f ctors—m tching common f ctors in column. n e ch column, circle the common
f ctors.

tep 3. ring down the common f ctors th t |l expressions sh re.

tep 4. ultiply the f ctors.

he next ex mple will show us the steps to find the gre test common f ctor of three expressions.

ind the gre test common f ctor of 21x3, 9x2, 15x.

©  olution

ctor e ch coefficient into primes nd write the  21x I’§ 7 .I.-'}?-..X.X

: ! . 13
v ri les with exponents in exp nded form. 9x* =303+ |x]*x
ircle the common f ctorsine ch column. 15x =13+ 5+ ¥
ring down the common f ctors. GCF= 3~ X
ultiply the f ctors. GCF = 3x

he of 21x3, 9x2 nd 15x is 3x.

s ind the gre test common f ctor: 25m*, 35m>, 20m>.

i ind the gre test common f ctor: 14x3, 70x2, 105x.

torth r t st ommon torfrom olynomi |
t is sometimes useful to represent num er s product of f ctors, forex mple,12 s 2-6 or 3-4. n Ige r ,itc n

Iso e useful torepresent polynomi linf ctored form. e will st rt with product, such s 3%+ 15x, ndend with
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itsf ctors, 3x(x+5). odothiswe pplythe istri utive roperty “in reverse.”

est tethe istri utive roperty herejust syous witine rlierch pters nd “inreverse.”
istributive Property

fa,b, ndc rere Inum ers, then
alb+c)=ab+ac and ab+ac=alb+c)

he form on the left is used to multiply. he form on the right is used to f ctor.

o how do you use the istri utive roperty tof ctor polynomi I? ou just find the of Il the terms nd write the
polynomi | s product!

_ HOW TO USE THE DISTRI UTIVE PROPERTY TOF CTOR POLYNOMI L

ctor: 8m> — 12m2n + 20mn>.

©  olution

*m=*n

Find the GCF of . n+n
8nr, 12men, 20mn’* ECEm -5 -
GCF=4m
Rewrite 8m°, 12Zm’n, 20mn*
as products of their GCF, 4m.
8nr=4m-2m? 8 —12m*n + 20mnm?
12mPn=-4m=+3mn Am 2P —4Am-+*3mn+ 4m -« 5m

20mn* = 4m = 5n°

4m(2m* = 3m n + 5n)

Am(2m* — 3m n + 5r7)
Am+2mi—-4Am-+*3mn+ 4m -« 5m°
8’ - 12nmn + 20mn* v

!

ctor: 9xy2 + 6x2 y2 + 21y3.

!

ctor: 3p3 - 6p2q + 9pq3.

.-(3- OWTO F CTORTHEGRE TEST COMMONF CTORFROM POLYNOMI L

tep1. indthe of Il the terms of the polynomi I.

tep 2. ewritee chterm s product using the

tep 3. se the “reverse” istri utive ropertytof ctor the expression.
tep 4. heck y multiplying the f ctors.



actor as a Noun and a Verb

euse “f ctor” s oth noun nd ver :

7 is a factor of 14
factor 3 from 3a + 3

Chapter

Factoring

Noun:
Verb:
ctor: 5x> — 25x2.
©  olution
5x* =||'(5\'|' I(X\II' |'(x\||l X
indthe  of 5x° nd 25x2. 25x =15 5 + b+l
GCF=5+ x-x
GCF = 5¥°
5x* — 25x*
ewrite e ch term. 5x s X—5%+5
ctor the . 5x(x - 5)
heck:
5x%(x - 5)
5x2.x—5x%-5
503 —25x2 v/

o ctor: 2x> + 12x2.
s ctor: 6_\,'3 — 15_):2.

ctor: 8x3y - 10)62y2 + 12xy3.
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©  olution
he  of 8x7y, —10x2y?, and 12xy° 8y =222 [Xex+x1ly,
. 100y =2 S5(xfxs |y}y
IS 2Xy 1 nya =I'. %.'I' 2.3 I'.\}S_.'Il I-,x..'- vy
GCF=2- X ¥
GCF=2xy
8x'y — 10Xy + 12xy°
ewrite e chtermusingthe , 2xy. 2xy « 4X* = 2xy * 5Xy + 2xy * 6y
ctor the . 2xy(4x" - 5xy + 6y7)
heck:

2xy(4)c2 —S5xy + 6y2)
2xy - 4x% - 2xy-5xy + 2xy- 6y2
8x3y - 10)62y2 + 12)cy3 v

H ctor: 15x° y—3x2y* + 6.xy3.
x ctor: 8a°b + 2a%b? — 6ab>.

hen the le ding coefficientis neg tive, we f ctor the neg tive out sp rtofthe

ctor: —4a> + 36a* — 8a.

©  olution
he le ding coefficient is neg tive, so the will e neg tive.
-4¢° + 360° - 8a
ewrite e ch term using the , —4a. —4a -+ a*—(-4a)+ 9%+ (4a)-2
ctor the . —4a(a* - 9a + 2)
heck:

—4a(a2 —9a + 2)
—4a-a* — (—4a)-9a + (—4a) -2
—4a> +36a% —8a v/

x ctor: —4b> + 16b% — 8b.
e ctor: —7a3 + 21a? = 14a.



Chapter Factoring

of rourgre testcommonf ctorsh ve eenmonomi Is. nthenextex mple, the gre testcommonf ctoris inomi I.

ctor: 3yy +7)— 4y + 7).
©  olution
he isthe inomi | y+7.
3y +7) -4y +7)

ctor the L v+ 7). y+7)N3y-4)

heck on your own y multiplying.

i ctor: 4m(m +3) — 7(m + 3).

B ctor: 8n(n —4)+ 5(n —4).

tor y rouping

ometimes there is no common f ctor of Il the terms of polynomi I. hen there

polynomi | into two p rts with two terms in e ch p rt. hen look for the

num ers re prime, some polynomi Is re prime.

re four terms we sep r te the

ine ch p rt. fthe polynomi lcn e
f ctored, you will find common f ctor emerges from oth p rts. ot Il polynomi Isc n e f ctored. ust like some

_ HOWTOF CTOR POLYNOMI L Y GROUPING

ctor ygrouping: xy+ 3y +2x+ 6.

©  olution
Is there a greatest common
factor of all four terms? Xy+3y+2x+6
No, so let's separate the first Xy+3y+2x+6
two terms from the second two. =~
Factor the GCF from the first Yx+3)+2x+6
two terms. A
Factor the GCF from the yix+3)+ 2(x+ 3)
second two terms.
Notice that each term has a
common factor of (x + 3). Yix+3)+ 2(x + 3)
Factor out the common factor. x+3)y+2)
Multiply (x + 3)(y + 2). Is the (x+3)y+2)
roduct the original expression?
B 9 P Xy +2x+3y+6
Xy+3y+2x+6v
B ctor ygrouping: xy + 8y + 3x + 24.
N ctor ygrouping: ab + 7b + 8a + 56.
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(&) OWTO F CTOR Y GROUPING
ak

tep 1. roup terms with common f ctors.
tep 2. ctor out the common f ctorine ch group.
tep 3. ctor the common f ctor from the expression.

tep 4. heck y multiplying the f ctors.

ctor ygrouping: @ x% +3x —2x—6 ® 6x2 — 3x — 4x + 2.

©  olution

®

There is no GCF in all four terms. x> 4+3x—2x—6
Separate into two parts. x>+3x  —2x—6
Factor the GCF from both parts. Be careful

with the signs when factoring the GCF from x(x+3)—-2(x+3)
the last two terms.

Factor out the common factor. x+3)(x-2)

Check on your own by multiplying.

®

There is no GCF in all four terms. 6x>—3x—4x+2
Separate into two parts. 6x> —3x —4x+2
Factor the GCF from both parts. 3x2x—-1)—-22x-1)
Factor out the common factor. 2x—-1D@Bx-2)

Check on your own by multiplying.

v ctor y grouping: ® x? + 2x — 5x — 10 ® 20x? — 16x — 15x + 12.

x ctor y grouping: & y2 +4y—-T7y-28 ® 42m? — 18m — 35m + 15.
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L XR SS
r ti ks rf t

in th r t st ommon torof woor or xpr ssions
n the following exercises find the greatest common factor

10p% g, 12pq® 842 b3, 10ab? 12m%n3, 30m3 n3
28x%y?, 42y 1043, 1242, 14a 20y°, 28y2, 40y
35x3y2, 10x4y, SxSy3

27p% ¢, 45p3 ¢*, 9p* 4

torth r t st ommon tor from  olynomi |

n the following exercises factor the greatest common factor from each polynomial

6m+9

45b— 18

8p2+4p+2

12x3 — 10x

24x3 — 12x2 4+ 15x
21pg* +35p*q* — 28¢°
-2x—4

—5y3 +35y% — 15y

Sx(x+ 1) +3(x+1)

tor y rouping
n the following exercises factor by grouping
ab+5a+3b+15

6y2 + Ty + 24y + 28
uz—u+6u—6

16g% — 8¢ — 35

2x% — 14x — 5x + 35
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9n — 63

4y> +8y—4

8y3 + 16y2

8m? — 40m + 16

12xy2 + 18)52)/2 - ?)Oy3
24a>b + 64 b* — 18ab>
—2x3 +18x2 - 8x

—6a’b — 12a*b? + 18ab>

3b(b —2) — 13(b - 2)

8y2+y+40y+5
pg — 10p + 8q — 80
9p2—3p—20

2—3r—r+3
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actor Trinomials

earning Objectives
yth n ofthiss tion, you will | to:
ctor trinomi Is of the form x2 + bx + ¢
ctor trinomi Is of the form ax? + bx + ¢ using tri | nderror

ctor trinomi Is of the form ax? + bx + ¢ using the * ¢’ method
ctor using su stitution

e Prepared!

efore you get st rted, t ke thisre diness quiz.
1. ind lIlthef ctors of 72.

2. indthe product: 3y +4)(2y +95).

3. implify: —9(6); —9(=6).

tor rinomi Isofth orm x?+bx+c

ou h ve Ire dyle rned how to multiply inomi Is using . ow you'll need to “undo” this multiplic tion. o f ctor
the trinomi | me nsto st rt with the product, nd end with the f ctors.

multiply

x+2)x+3) = x*+5x+6

factor

o figure out how we would f ctor trinomi | of the form x2+bx+c, such s x2+5x+6 nd f ctor it to
(x+2)(x + 3), let’sst rtwithtwo gener | inomi Is of the form (x +m) nd (x+ n).

X+ m)x+n)

oil to find the product. s
X +Mmx+ nx +mn

ctor the from the middle terms. R
X+ (Mm+nx+mn

. A 2
ur trinomi |is of the form x“ + bx + c. Y B e

X+ (m+nx+mn

histellsusth ttof ctor trinomi | of the form x2 + bx + ¢, weneedtwof ctors (x+m) nd (x+ n) where the two
num ersm ndn multiplytoc nd ddtob.
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_ HOWTOF CTOR TRINOMI L OF THE FORM x> +bx+c

ctor: x2 + 11x + 24.

©  olution

Write two sets of parentheses and  x*+ 11x+ 24
put x as the first term. x Jx )

Find two numbers that multiply
to 24 and add to 11.

1,24 1+24=25
2,12 2+12=14
38 3+8=11*
4,6 4+6=10
Use 3 and 8 as the last terms of (x+ 3)(x + 8)

the binomials.

(x + 3)(x + 8)
X'+ 8x+3x+ 24
X+ 11x+24v
o ctor: q2 + 10g + 24.
o ctor: 1% + 141 + 24
et's summ rize the steps we used to find the f ctors.
.h- OWTO F CTORTRINOMI LS OF THE FORM x + bx + c.
tep 1. 2
rite the f ctors stwo inomi Is with first terms x. x“+bxtc
(x I )
tep2. indtwonum ersm ndnth t
o multiplyto ¢, m-n=c
o ddto b, m+n=>b
tep 3. sem ndn sthel sttermsofthef ctors. (x+ m)(x + n)

tep 4. heck y multiplying the f ctors.

n the first ex mple, Il terms in the trinomi | were positive. h t h ppens when there re neg tive terms? ell, it
depends which term is neg tive. et's look first ttrinomi Is with only the middle term neg tive.

ow do you get positive product nd negative sum? e use two neg tive num ers.

ctor: y2 — 11y +28.
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olution
gain with the positive last term and the negative middle term —11y, we need two negative factors Find two
numbers that multiply andaddto —11.
y2— 11y +28
Write the factors as two binomials with fir t terms y. o ) )
Find two numbers that: multiply to 28 and add to —11.

-1, -28 -1+ (-28) =-29
-2, —-14 -2+ (—14)=-16
-4, =7 -4+ (-7)=-11*%
Use —4, —7 as the last terms of the binomials. y—4y-17)
Check:
=4y -7
y2 =Ty —4y +28
y2P—11y+28 v

g ctor: u% —9u + 18.
o ctor: },2 — 16y + 63.

ow, wh tif the | st term in the trinomi | is neg tive? hink out . hel stterm is the product of the | st terms
in the two inomi Is. neg tive product results from multiplying two num ers with opposite signs. ou h veto e very
¢ reful to choose f ctors to m ke sure you get the correct sign for the middle term, too.

ow do you get negative product nd positive sum? e use one positive nd one neg tive num er.

hen we f ctor trinomi |s, we must h ve the terms written in descending order—in order from highest degree to lowest
degree.
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ctor: 2x + x2 — 48.

olution
2x + x? — 48
First we put the terms in decreasing degree order. x% +2x — 48
Factors will be two binomials with fir t terms x. x Hx )
-1, 48 —1+48=47
-2,24 —2+24=22
-3, 16 -3+16=13
4,12 —-4+12=38
—6 8 —6 + 8 = 2*
Use —6, 8 as the last terms of the binomials. (x—6)(x+78)
Check:
x—6)(x+38)
x> —6q+8q—48
X2 42x—48

g ctor: 9m +m? + 18.
g ctor: —7n + 12 + n>.

ometimes you'll need to f ctor trinomi Is of the form X%+ bxy + cy2 with two v ri les, such s X%+ 12xy + 36y2.

he first term, xz, is the product of the first terms of the inomi | f ctors, x-x. he y2 inthe | sttermme nsth t

the second terms of the inomi | f ctors must e ch cont iny. o getthe coefficients b nd ¢, you use the s me process
summ rized in

ctor: 72— 8rs — 9s2.

olution

We need rin the first term of each binomial and s in the second term The last term of the trinomial is negative so the
factors must have opposite signs

r? — 8rs — 95>
Note that the fir t terms are r, last terms contain s. r s s
Find the numbers that multiply to —9 and add to —8.
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1, -9 -14+9=8
-1,9 14+ (-9) =-8%
3, -3 3+4(-3)=0
Use 1, =9 as coefficients of he last terms. (r+ s)(r —9s)

Check:
(r=9s)(r+s)

72+ rs — 9rs — 952
12— 8rs—9s2 v

& ctor: a® — 11ab + 10>,
g ctor: m% — 13mn + 1252,

ome trinomi Is re prime. heonlyw yto ecert in trinomi lis primeisto list Il the possi ilities nd show th tnone
of them work.

6.13

ctor: u? — uy — 12v2,

©  olution

e need u in the first term of e ch inomi | ndvin the second term. he | stterm of the trinomi | is neg tive, so the
f ctors must h ve opposite signs.

u® — 9uy — 1202
Note that the fir t terms are u, last terms contain v. (u vY(u v)
Find the numbers that multiply to —12 and add to —9.

1, —12 1+ (-12) = -11
-1, 12 -1+12=11

2, -6 24+ (-6)=—-4
-2,6 -24+6=4

3, —4 3+(—4)=-1
-3,4 -3+4=1

otethere renof ctorp irsth tgiveus —9 s sum. hetrinomi |is prime.

s ctor: x” — Txy — l()_\'z.
o ctor: p2 + 15pg + 2()c/2.

et’'s summ rize the method we just developed to f ctor trinomi Is of the form x>+ bx+ec.
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Strategy for actoring Trinomials of the orm x2+bx+c

hen we f ctor trinomi |, we look tthe signs of its terms first to determine the signs of the inomi |f ctors.

x> +bx+c
(x+m)(x+n)
When c is positive, m and n have the same sign.

b positive b negative
m, n positive m, nnegative
x> +5x+6 (]

(x+2)(x+3) (x=Hx-2)
same signs same signs
When c is negative, m and n have opposite signs.
x2+x—12 A5
x+4dHx-3) x—=5x+3)
opposite signs opposite signs

oticeth t,inthec sewhenm ndnh ve opposite signs, the sign of the one with the | rger solutev lue m tches
the sign of b.

tor rinomi Isofth form ax2+bx+cusing ril n rror

ur next step is to f ctor trinomi Is whose le ding coefficient is not 1, trinomi |s of the form ax* +bx +c.

emem erto Iw ys check for first! ometimes, fter you f ctor the , the le ding coefficient of the trinomi |
ecomes1 ndyouc nf ctorit ythe methodswe'veusedsof r. et'sdo nex mpleto see how this works.

ctor completely: 4x3 + 16x% — 20x.

©  olution
Is there a greatest common factor? 4x3 + 16x% = 20x
Yes, GCF = 4x. Factor it. Ax(x® +4x - 5)

Binomial, trinomial, or more than three terms?
It is a trinomial. So “undo FOIL.” dx(x x )

Use a table like the one shown to find t o numbers that dx(x — D(x+5)
multiply to —5 and add to 4.

-1,5 —145=4%
1, -5 1+(=5)=—4

Check:
4x(x—1Dx+5)
4x(x2 +5x—x-5)
4x(x? + 4x = 5)
4x3 4 16x% - 20x v




Chapter Factoring

ctor completely: 5x% + 15x% — 20x.

ctor completely: 6_)'3 + 18.\'2 — 60y.

h th ppens when the le ding coefficient is not 1

nd there is no
f ctor these trinomi Is. irst we will use the ri |

? here resever | methodsth tc n e usedto
nd rror method.

et'sf ctor the trinomi | 3x% + 5x + 2.

rom our e rlier work, we expect this will f ctor into two inomi Is.

3x2 4+ 5x+2
C ) )
e know the first terms of the inomi | f ctors will multiply to give us 3x% he only f ctors of 3x% re 1x,3x. ecn
pl cetheminthe inomi Is.
3 +5x+2
1x, 3x
x )Bx )

heck: oes lx-3x = 3x%?

e know the | st terms of the inomi Is will multiply to 2.

consider positive f ctors. heonlyf ctorsof2 re1,2.

ince this trinomi | h s |l positive terms, we only need to
if we write 1,2 0or 2, 1.

ut we now h ve two c ses to consider sitwillm ke difference

3x+5x+2

3 +5x+2
1x, 3x 1.2

1x, 3x 1,2
x+1)(3x+2) or (x+2)(3x+1)
hich f ctors re correct? o decide th t, we multiply the inner nd outer terms.

3+ 5x+2

3x'+5x+2
1x, 3x 1.2

1x, 3x 1.2

(x+1)(3x+2) or (x+2)(Bx+1)

3x 6x
2x 1x
5x Tx
ince the middle term of the trinomi lis 5x, thef ctors in the first ¢ se will work. et’s use to check.
x+1DBx+2)
3x2 4+ 2x+3x+2
32 +5x+2V
ur result of the f ctoring is:
3x2+5x+2

x+1DBx+2)

m HOWTOF CTOR TRINOMI L USINGTRI L ND ERROR

ctor completely using tri | nd error: 3y2 +22y+7.
©  olution

Step 1. Write the The trinomial is already in 3y +22y+7
trinomial in descending order.
descending order.
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There is no GCF.

The only of 3y* are 1y, 3y. 3y + 22y +7
1y, 3y

Since there is only one pair, 3y +22y+7

we can put them in the Ty. 3y

parentheses. v By )

The only factors of 7 are 1, 7. 3y +22y+7
Ty 3y 1.7
¥y 6y )

1y, 3y 1.7
y+NGy+7) (y+M@By+7) | 3 +10y+7

\ *\?:};‘
\7y (y+7)By+1) | 3 +22y+7

@No! We need 22y

3+ 22y +7
Ty. 3y 1.7
y+7)@By+1)
2y
+
22y
(y+7)By+1)
3P+ 22+ 77
o ctor completely using tri | nd error: 2a% + 5a + 3.
o ctor completely using tri | nd error: 4b% + 5b + 1.

(3'- OWTO F CTORTRINOMI LSOF THE FORM ax” + bx + ¢ USING TRI L ND ERROR

tep 1. rite the trinomi | in descending order of degrees s needed.

tep 2. ctor ny

tep3. ind llthef ctorp irs of the first term.

tep 4. ind Illthe f ctor p irs of the third term.

tep5. est llthepossi lecom in tions of the f ctors until the correct product is found.
tep 6. heck y multiplying.

emem er, when the middle term is neg tive nd the | st term is positive, the signs in the inomi Is must oth e
neg tive.

ctor completely using tri | nd error: 6b% — 13b + 5.
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©  olution
he trinomi |is Ire dyin descending order. 6b*-13b+5
ind the f ctors of the first term. SE-13b+5
2b 3k
ind the f ctors of the | stterm. onsider the signs. L1305

ince the | stterm, 5, is positive its f ctors must oth e 2.3
positive or oth e neg tive. he coefficient of the
middle term is neg tive, so we use the neg tive f ctors.

onsider |lthe com in tions of f ctors.

(b —1)(6b —5) 6b2—11b+5

(b=35)6b-1) 6b% —31b+5
2b-DBb=35)  6b>—13b+ 5%

2b-53Bb—-1)  6p2_17b+5

The correct factors are those whose product
is the original trinomial. 2b-1)3b-5)
Check by multiplying:
2b-1)3b-5)
6b% —10b —3b +5

6b% - 13b+5 v/
s ctor completely using tri | nd error: 8x% — 13x + 3.
x ctor completely using tri | nd error: 10y2 —-37y+ 7.

hen we f ctor n expression, we Iw ys look for gre test common f ctor first. f the expression does not h ve
gre test common f ctor, there c nnot e oneinits f ctors either. his m y help us elimin te some of the possi le f ctor
com in tions.

6.17

ctor completely using tri | nd error: 18x2 — 37xy + 15y2.
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©  olution
he trinomi lis Ire dyin descending order. 18x* - 37xy + 15¢°
ind the f ctors of the first term. J8x - 37xy + 15
2x+ Ox
3x+ 6x

ind the f ctors of the | stterm. onsider the signs. 18X =370+ 15
ince 15 is positive nd the coefficient of the middle il 5

term is neg tive, we use the neg tive f ctors.

onsider |lthe com in tions of f ctors.

18x2— 37xy + 15)2
Possible factors Product

(x—1y)(18x - 15y) Not an option
(x— 15y)(18x - 1y) 18x2— 271xy + 15)2
(x—3y)(18x - 5y) 18x%— 59xy + 15)2

If the trinomial has no common
factors, then neither factor can
contain a common factor. That
means this combination is not

7, an option.

(x—5y)18x - 3y) Not an option

(2x - 1y)(9x — 15y) Not an option
(2x— 15y)(9x - 1y) 18x2— 137xy + 15)2

(2x - 3y)(9x - 5y) 18x%— 37xy + 15)%*
(2x - 5y)(9x - 3y) Not an option

(3x - 1y)(6x — 15)) Not an option

(3x - 15))(6x - 1y) Not an option

(3x - 3y)(6x - 5y) Not an option

The correct factors are those whose product is
the original trinomial. (2x = 3y)(9x — 5y)
Check by multiplying:
(2x = 3y)(9x — 5y)
18x% — 10xy — 27xy + 15y2
18x% = 37xy + 15y> v/

s ctor completely using tri | nd error 18x2 — 3xy — 10}‘2.
E ctor completely using tri | nd error: 30x2 — 53xy — 21}'2.
on't forget to look for first nd remem erif the le ding coefficientis neg tive, so is the

ctor completely using tri | nd error: —10y4 - 55y3 — 60y2.



©  olution
10y - 55y° - 60y*

otice the gre test common f ctor, so f ctor it first. — -5¥42y* + 11y +12)

Chapter Factoring

ctor the trinomi I. —5Jf(2f+11)’+ 12)
¥y 1+12
26
3.4
onsider Il the com in tions.
2+ 11y +12
Possible factors Product
+ 12y +12 Not an option
DALy ) P If the trinomial has no common
(r+12)(2y + 1) 2y + 25y +12 factors, then neither factor can
contain a common factor. That
(¥ + 2)(2y + 6) Not an option means this combination is not
an option.
v +6)2y+2) Not an option
(y+3)2y+4) Not an option
(v + D2y +3) 20 + 1y + 12*%
The correct factors are those whose product
is the original trinomial. Remember to include
the factor —5y°. —5y%(y + 4)2y + 3)
Check by multiplying:
=5y (v + 412y +3)
—5y2(2y2 +8y+3y+ 12)
—10y* - 55y% — 60y% v
o ctor completely using tri | nd error: 1573 = 8512 + 100n.
:: ctor completely using tri | nd error: 56(13 + 320q2 —96g4.

tor rinomi Isofth orm ax?>+bx+c usingth “ “  tho

nother w y to f ctor trinomi Is of the form ax? + bx + ¢ is the “ ¢” method. ( he “ ¢” method is sometimes c lled
the grouping method.) he “ c¢” method is ctu lly n extension of the methods you used in the | st section to f ctor

trinomi Is with le ding coefficient one. his method is very structured (th tis step- y-step),

ndit Iw ysworks!

m HOW TOF CTOR TRINOMI LS USING THE“ C"METHOD

ctor using the ‘ac’ method: 6x% + Tx + 2.

©  olution

Is there a greatest common  6x* + 7x + 2
factor? Nol

ax’ + bx + ¢

6x*+7x+2

oo
S I

12
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Find two numbers that
multiply to 12 and add to 7.
Both factors must be
positive.

3+4=12 3+4=7

Rewrite 7x as 3x + 4x. It 6"+ 7x+2
would also give the same

result if we used 4x + 3x. 66X + 33X+ dx + 2
Notice that

6x* + 3x + 4x + 2 is equal to
6x° + 7x + 2. We just split
the middle term to get a
more useful form.

3x(2x + 1) + 2(2x + 1)
(2x+1)3x + 2)

(2x+ 1)(3x + 2)
6x° + dx+ 3x + 2
X +7x+2v

o ctor using the * ¢’ method: 6x% + 13x + 2.

o ctor using the ' ¢’ method: 4y2 +8y+3.

he “ ¢” method is summ rized here.

.-G- OWTO F CTORTRINOMI LSOF THE FORM ax> + bx + ¢ USING THE“ C" METHOD

tep 1. ctor ny
tep2. indthe productac.
tep 3. indtwonum ersm ndnth t

Multiply to ac m-n=a-c

Add to b m+n=>b

ax® +bx+c

tep4. it the middle term using m nd n. ax® + mx+nx +c
tep 5. ctor ygrouping.

tep 6. heck y multiplying the f ctors.

on’t forget to look for common f ctor!

ctor using the ‘ac’method: 10y2 —55y+70.
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©  olution

sthere gre test common f ctor?

es. he is 5. 10y* - 55y + 70
ctor it. 5(2y*-11y +14)

he trinomi |inside the p renthesesh s ax’ + bx + ¢
le ding coefficient th tis not 1. 52y =11y +14)

ind the product ac. ac =28

ind two num ers th t multiply to ac (—4)(=T7) =128

nd ddtob. -4+ (-7)=-11

plit the middle term. 5(2y*-11y +14)

52y -7y - 4y + 14)

ctor the trinomi | y grouping. Sty (2y-7)-2y -7)
5(y-2)2y -7)
heck y multiplying Ilthreef ctors.
S5y -2 2y—17)
5(2y2 —Ty—4y+ 14)
52y - 11y + 14)
10y% = 55y + 70 v/

i ctor using the * ¢’ method: 16x% — 32x + 12.

s ctor using the * ¢’ method: 18w? — 39w + 18.

tor sing u stitution

ometimes trinomi | does not ppe r to e in the ax? + bx +c¢ form. owever, we ¢ n often m ke thoughtful

su stitution th twill llow us to m ke it fit the ax> + bx + ¢ form. hisis c lled f ctoring ysu stitution. tisst nd rd
to use u for the su stitution.

n the ax2+bx+c, the middletermh s v ri le,x, nditssqu re, x2, isthev ri lep rtofthefirstterm. ook for
this rel tionship syoutrytofind su stitution.

ctor ysu stitution: xt—ax? -5,

©  olution

2 4

he v ri le p rt of the middle term is x“ nd its squ re, x”, is the v ri le p rt of the first term. ( e know

(xz) = x4). fwelet u = xz, we ¢ n putour trinomi lin the ax? + bx + ¢ form we need to f ctor it.
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X -4 -5
ewrite the trinomi | to prep re forthe su stitution.  (x¥)*-4(x)-5

2 ndsu stitute. w-4u-5

etu=x
ctor the trinomi |. (u+1)u-5)

epl ce uwith x2. (" + 1)(x* - 5)
heck:
(x2 + 1)(x2 — 5)
=52+ x2 -5
xr-axt-5v

x ctor ysu stitution: ht + 4n? - 12.

E ctor ysu stitution: )‘4 - _)fz —20.

ometimes the expression to e su stituted isnot monomi |.

6.22
ctor ysu stitution: (x — 2)2 +7(x—=2)+ 12

©  olution

he inomi |in the middle term, (x —2) is squ red in the first term. fwelet u =x—2 ndsu stitute, our trinomi |

will ein ax?+ bx + ¢ form.

x=-2Y+7(x-2)+12

ewrite the trinomi |to prep re for the su stitution.  (x-2)+7(x-2)+12

et u=x—2 ndsu stitute. v+ Tu+12
ctor the trinomi I. (U+3)u+4)
epl ce uwith x—2. ((x=2)+3)(x-2) + 4)
implify inside the p rentheses. (e + 1)+ 2)

his could Iso e f ctored vy first multiplying out the (x — 2)2 ndthe 7(x—2) nd then com ining like terms nd
then f ctoring. ost students prefer the su stitution method.

x ctor ysu stitution: (x — 5)2 +6(x—5)+8.

s ctor ysu stitution: (y — 4)2 + 8y —4)+ 15.
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L

r ti k s

tor rinomi Is of th

n the following exercises factor each trinomial of the form x> +bx+ec.

P2+ 11p+30
b% + 14b + 48
x> —8x+12
m? —13m + 30
5p—6+p>

Tx+x2+6

n the following exercises factor each trinomial of the form X%+ bxy + cyz.

g 2xy — 80y2
p*—2pq - 35¢°
X - 3xy — 14y2
¢? —Ted + 184>

tor rinomi Is of th

n the following exercises factor completely using trial and error

P’ —8p2—20p
1113 — 5512 + 44n
242+ 7t +5

7b% +50b +7

4q2—7q—2

rf

orm x2 +bx +c¢

orm ax? +bx +c

21m? — 29mn + 10n?2

—16x%-32x— 16

XR SS

t

n?+ 197 + 48

u? +101u + 100

y2 — 18x + 45
y2—5y+6

8 — 6x + x°
—11 = 10x + x>

m? — 64mn — 6512
2+ 3rs — 2852

m2 — Smn + 30n>

3m> = 21m? + 30m
6y* + 12y° — 48y
11x% +34x +3
502 17x+6
6p2 —19pg + 10q2
6u® + Suv — 14v?

—30g° — 1404% — 80q



tor rinomi Isofth orm ax> +bx+c usingth * '
n the following exercises factor using the ‘ac’ method

5n%+21n+4
552 —9s+4

2n% —27n - 45
6u’ — 46u — 16
1652 + 405 + 24
30x2 + 105x — 60

tor sing u stitution

n the following exercises factor using substitution

o212
¥ —13x2-30
ix r ti

n the following exercises factor each expression using any method

u? —12u + 36
q2 —29qr — 961>
6n2 + 5n — 4

572 +25r + 30
6r2 +30r + 36
4a’ +5a+2

(x+3)2=9(x +3) - 36
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tho

4k* — 16k + 15

6p2 +p-22

60y? + 290y — 50
90> + 42n% = 216n

48y% + 12y — 36

¥t —3x2-28

x-2%-3(x-2)-5

r2 = 20rs + 64s%
12x% + 36y — 247
1322 + 397 — 26
7x% = 21x

24n® +20n + 4

x—7x2-8

Chapter Factoring
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actor Special Products

earning Objectives

yth n ofthiss tion, you will | to:

ctor perfect squ re trinomi Is
ctor differences of squ res
ctor sums nd differences of cu es

e Prepared!

efore you get st rted, t ke thisre diness quiz.

3
1. implify: (?ax2 V.

2. ultiply: (m+4)%

3. ultiply: (x = 3)(x + 3).

e h ve seen th t some inomi Is nd trinomi Is result from speci | products—squ ring inomi Is nd multiplying
conjug tes. fyou le rnto recognize these kinds of polynomi Is, you ¢ n use the speci | products p tternstof ctor them
much more quickly.

tor rf t qur rinomils

ome trinomi Is re perfect squ res. hey result from multiplying  inomi | times itself. e squ red inomi | using
the inomi | qu resp tternin previousch pter.
a + by
(3x+4)

ad +2+a-b +F

(3x) + 2(3x » 4) + &4

9x' + 24x + 16

he trinomi | 9x2 + 24x + 16 is c lled perfect square trinomial. tisthe squ re of the inomi | 3x + 4.
n this ch pter, you will st rt with perfectsqu re trinomi | ndf ctoritinto its prime f ctors.

ou could f ctor this trinomi | using the methods descri ed in the | st section, since it is of the form ax®+bx+c. ut

if you recognize th tthe first nd| stterms resqu res nd the trinomi | fits the perfect squ re trinomi Is p ttern, you
will s ve yourself lot of work.

ereis the p ttern—the reverse of the inomi |squ resp ttern.
Perfect Square Trinomials Pattern

fa ndb rere Inum ers
a’+2ab +b* = (a+b)?
a? —2ab +b? = (a - b)*
om ke use of this p ttern, you h ve torecognizeth t given trinomi |fitsit. heck first to see if the le ding coefficient

is perfect squ re, a®.  ext check th t the | st term is perfect squ re, b2 hen check the middle term—is it the
product, 2ab? feverything checks, you c ne sily write the f ctors.

[vEam HOW TOF CTOR PERFECT SQU RE TRINOMI LS

ctor: 9x2 + 12x + 4.
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©  olution

Is 9x° a perfect square?
Yes—write it as (3x)%.

Is 4 a perfect square?
Yes—uwrite it as (2)°.

Is 12x twice the
product of 3x and 2?
Does it match? Yes, so
we have a perfect
square trinomial!

9% +
(3xy

12x + 4

(3xy
(3x):

\2{3)(](2) /

12x

2y
@r

9+ 12x+ 4

@ +2+«a- b+t
(BxyP+2+3x=2+ 2

(@ + bf
(3x + 2p

(3x +2)
(BXP+2+3x2+2
O+ 12x+ 4V

he sign of the middle term determines which p ttern we will use.
a® = 2ab + b>, whichf ctors to (a— b)z.

ctor: 4x% + 12x +9.

ctor: 9y2 + 24y + 16.

he steps re summ rized here.

.@- OWTO F CTORPERFECT SQU RE TRINOMI LS

Step 1. Does the trinomial fit he pattern?

Is the first term a perfect
square?Write it as a square.

Is the last term a perfect square?
Write it as a square.

Check the middle term. Is it 2ab ?

Step 2. Write the square of the binomial.
Step 3. Check by multiplying.

e'll work one now where the middle term is neg tive.

hen the middle term is neg tive, we use the p ttern

a?—2ab + b*?
(@)?

a® + 2ab + b*?
(@)?

(a)? ®)?  (@? (b)*

@, . O @ . 0)?

(a+ b)> (a— b)>
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ctor: 81y2 — 72y + 16.

©  olution

he first nd| stterms resqu res. ee if the middle term fits the p ttern of perfect squ re trinomi |. he middle term

is neg tive, sothe inomi Isqu rewould e (a—b)z.

812 -72y + 16
re the first nd | stterms perfect squ res? yr (ay
heck the middle term. Oyr (4y
2(9y)(4)
72y
oesitm tch (a—b)2? es. {gc;)zié.g}.ﬁii;

rite sthesqu reof inomi I. (9y -4y
heck y multiplying:
Oy —4)°

(9y)>—2-9y-4+42
81y =72y + 16 V

o ctor: 64)72 — 80y + 25.
s ctor: 1622 — 72z + 81.

he next ex mple will e perfectsqu re trinomi |withtwov ri les.

ctor: 36x% + 84xy + 49y>.

©  olution
36x° + 84xy + 49y*
. a@ +2 a b+ b
est e ch term to verify the p ttern. (6XF +2 + 6x+ 7y + (7Y
ctor. (6x +7yy

heck y multiplying.

(6x + 7y)2
(6x)% +2-6x- Ty + (7y)?

36x2 + 84xy + 49y% v/
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e ctor: 49x2 + 8dxy + 36-"2’

o ctor: 64m> + 112mn + 49n°.
emem er the first step in f ctoring is to look for gre test commonf ctor. erfectsqu retrinomi Ism yh ve in
Il three terms nd it should e f ctored out first. nd, sometimes, once the h s eenf ctored, you will recognize

perfect squ re trinomi |.

ctor: 100x2y — 80xy + 16y.

©  olution

100x*y — 80xy + 16y
s there ? es, 4y, sof ctoritout. 4y(25x° - 20x + 4)

s this perfectsqu re trinomi I?

erify the p ttern. @ -2 a b+t
g P 4y[(5xy -2+ 5x+ 2+ 2]

ctor. 4y(5x - 2)

emem er: eepthef ctor4yinthefin | product.
heck:
4y(5x—2)?
4507 - 2-5x-2+2%]
4y(25x% - 20x + 4)
100x2y —80xy + 16y vV

o ctor: 8,r2),' —24xy + 18y.

o ctor: 27[)2 q +90pqg + 75¢.

tor iffrn sof qurs

he other speci | product you s w in the previous ch pter w s the roduct of onjug tes p ttern.

multiply two inomi Isth twere conjug tes. ere's nex mple:
(@ — b) (e + b)
(3x—4)(3x + 4)

(af - by
(3xy -4y

9% - 16
difference of squ resf ctorsto product of conjug tes.
ifference of Squares Pattern

fa ndb rere I|num ers,

ou used this to



Chapter Factoring

difference
a—b'=(a-b)(a+b) a’ = b*=(a-b)(a+b)
= |
squares conjugates

emem er, “difference” refers to su tr ction. o, to use this p ttern you must m ke sure you h ve  inomi |in which
two squ res re eingsu tr cted.

_ HOWTOF CTOR TRINOMI L USING THE DIFFERENCE OF SQU RES

ctor: 64y2 -1
©  olution
64y — 1
Yes 64y —1
Yes
Write them as ad - B
x*and 2%, (8yy-1*

(@ - b) @ +b)
By-1@Ey+1)

(By-1)8y+1)
64y -1

o ctor: 121m? — 1.
o ctor: 81y2 - 1.

p- OWTO F CTOR DIFFERENCES OF SQU RES

Step 1. Does the binomial fit he pattern? a
Is this a diffe ence? -
Are the fir t and last terms perfect squares?
Step 2. Write them as squares. (a)2 - (b)2
Step 3. Write the product of conjugates. (a—Db)a+Db)
Step 4. Check by multiplying.

tis import nt to remem er th t sums of squares do not factor into a product of binomials. here reno inomi |f ctors
th t multiply together to get sum of squ res. fter removing ny , the expression a’+b%is prime!

he next ex mple showsv ri lesin othterms.
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ctor: 144x% — 49y2.

olution

144x% — 49y?

Is this a diffe ence of squares? Yes.
Factor as the product of conjugates.
Check by multiplying.
(12x — 7y)12x + 7y)
144x% — 49y% v/

(12x)2% = (7y?
(12x = Ty)12x + 7y)

o ctor: 196m> — 25n°.
o ctor: lle2 - 95/2.

s Iw ys, you should look for common f ctor first whenever you h ve n expression to f ctor. ometimes common
f ctor m y “disguise” the difference of squ res nd you won’t recognize the perfect squ res until you f ctor the

Iso, to completely f ctor the inomi |inthe nextex mple, we'll f ctor difference of squ res twice!

ctor: 48)c4y2 - 243y2.

olution

Is there a GCF? Yes, 3y2—factor it out!
Is the binomial a diffe ence of squares? Yes.

Factor as a product of conjugates.
Notice the fir t binomial is also a diffe ence of squares!

Factor it as the product of conjugates.

he | stf ctor, the sum of squ res, c nnot ef ctored.
Check by multiplying:
3y% (2x = 3)(2x + 3)(4x? +9)
3y? (4x? — 9)4x* +9)
3y?(16x* - 81)
48x*y? =243y v

48x*y? — 243y
3y?(16x* - 81)

3y? ((4x2)2 - (9)2)
3y% (4x? — 9)4x* +9)
3y (0% - (3)?)4x? +9)
3y? (2x = 3)2x + 3)(4x> +9)

o ctor: 2)(4'\'2 - 32)'2.
o ctor: 7a*c? = Tb* 2.

he next ex mple h s polynomi | with 4 terms. o f r, when this occurred we grouped the terms in twos nd f ctored
from there. ere we will notice th t the first three terms form perfect squ re trinomi .
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6.30
ctor: x2—6x+9 — y2.

©  olution
otice th tthe first three terms form perfectsqu re trinomi |.

X-6x+9-y
ctor y grouping the first three terms. X'—6x+9-y
se the perfect squ re trinomi | p ttern. (x=-3)y-y
s this difference of squ res? es.
es—write them ssqu res. v_-Fr
a =3y -y
ctor s the product of conjug tes. o = w CHh
P 19 ((x=3)-YNx-3) +)
(x=-3-yx-3+y)

oum yw ntto rewrite the solution s (x —y—3)x+y— 3).

s ctor: x2 — 10x +25 — .\,'2.
s ctor: x% +6x+9 — 4_\,'2.

tor ums n iffr n sof u s

hereis notherspeci | p tternforf ctoring, one th twe did not use when we multiplied polynomi Is. hisisthe p ttern
for the sum nd difference of cu es. e will write these formul s first nd then check them y multiplic tion.

a’+ b = (a+b)a> - ab+b?)
a’ = b = (a—b)a®>+ab+b?)

e’ll check the first p ttern ndle ve the second to you.

(a + b)(@® - ab + b?)

istri ute.
a(a’ - ab + b?) + b(a* —ab + b?)

ultiply.
PY a* - a’b + ab* + &’b — ab* + b*

om ine like terms.
o+ b

Sum and ifference of ubes Pattern

a’+ b = (a+b)a> - ab+b?)

a’ - b = (a—b)a® +ab +b?)
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he two p tterns look very simil r, don’t they? ut notice the signsin the f ctors. he sign of the inomi If ctor m tches
the sign in the origin | inomi I. nd the sign of the middle term of the trinomi | f ctor is the opposite of the sign in the
origin | inomi |. fyou recognize the p ttern of the signs, it m y help you memorize the p tterns.

a+b=(a+b)(a-ab+b?)
same sign

L )
opposite signs

ad-b'=(a-b)(a°+ ab+ b))

same sign
L
opposite signs

he trinomi | f ctor in the sum nd difference of cu esp tternc nnot ef ctored.

t e very helpful if you le rn to recognize the cu es of the integers from 1 to 10, just like you h ve le rned to recognize
squ res. eh velisted the cu es of the integers from 1to 10in I 6.22.

n3 1 8 27 64 125 216 343 512 729 1000

1 6.22
_ HOW TOF CTOR THE SUM OR DIFFERENCE OF CU ES
ctor: x> + 64.
©  olution
X + 64

This is a sum. X'+ 64
Yes.
Write them as a + b
x*and 4. X+ 4

This is a sum of cubes. (;+ b)(a’ - ab + b’)
+a\x_dx+ &

Itis already simplified. = (x + 4)(x* — 4x + 16)

X —4x+16
X+ 4
4x* - 16x + 64 v
X —dx* + 16x
x + 64

l

ctor: x> + 27.

= ctor: y3 + 8.



-@. OWTO F CTOR THE SUM OR DIFFERENCE OF CU ES

tep 1.

tep 2.
tep 3.
tep 4.
tep 5.

6.32

oes the inomi | fit the sum or difference of cu esp ttern?
sit sum or difference?
re the first nd| stterms perfectcu es?

rite them scu es.
se either the sum or difference of cu es p ttern.
implify inside the p rentheses.

heck y multiplying the f ctors.

Chapter

Factoring

ctor: 27u> — 1253,

©  olution
270 - 125¢°
his inomi lis difference. hefirst nd| st
terms re perfectcu es.
. d - B
rite the terms scu es. (3uy - (5vp

se the difference of cu esp ttern.

implify.

(31;: 51)({31;)2 F3uvsis {Sb;)‘)

et CAMLEE N

heck y multiplying. e'll le ve the check to you.

n the next ex mple, we first f ctor out the . henwe ¢ nrecognize the sum of cu es.

6.33

ctor: 6x° y+ 48y4.

ctor: 8x° — 27)'3.

ctor: 1000m> — 1251°.
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©  olution
6x°y + 48y"
ctor the common f ctor. 6y (x* + 8y’)
his inomi lis sum hefirst nd| st
terms re perfectcu es.
rite the terms scu es. a+ W
6y (X’ + l2y)’)
a+ b\fad - ab + PF
se the sumofcu esp ttern. 6y(x+ Zy)(x“-x- 2y+{2y)‘)
implify. 6y (x+ 2y)(x' - 2xy + 4y’)
heck:

o check, you m y find it e sier to multiply the sum of cu es f ctors first, then multiply th t product y 6y. ¢€’llle ve
the multiplic tion for you.

o ctor: 500[)3 + 4c]3.
o ctor: 432¢2 + 686d°.

he first term in the next ex mpleis inomi lcu ed.

(2

ctor: (x + 5)3 — 64x°.

©  olution

(x + 5)° — 64x*

his inomi lis difference. he first nd

| stterms re perfectcu es.
: 7 b
rite the terms scu es. (x + 5) — (4x)’
se the difference of cu esp ttern. a b @ + a b+ b
P ({x +5) - 4x)((x + 58 + (x + 5) = 4x + (4x)*

implify. (X +5-4)(¢ + 10x + 25 + 4x* + 20x + 16x7)

(=3x + 5)(21x* + 30x + 25)

heck y multiplying. e'll le ve the check to you.

:: ctor: (y + 1) - 27}‘3.
i ctor: (n+3)> — 125n°.
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L XR SS
r ti ks rf t

tor rf t qu r rinomils

n the following exercises factor completely using the perfect square trinomials pattern

16y> +24y+9 365 + 84s + 49

4952 + 1545 + 121 6422 — 162+ 1

2512 — 120n + 144 49x2 + 28xy + 4y?
2512 + 60rs + 365> 64m> — 34m + 1
10,k + 80k + 160, 75u* = 30u3 v + 3uv?

tor iff rn sof qurs

n the following exercises factor completely using the difference of squares pattern if possible

2502 — 1 4 — 49x2

121 — 2552 98r3 — 72r

24p? + 54 1212 — 1442
49x% — 81y? 36p? — 4942

16z - 1 162a* b2 — 3202
48m*n? — 243n° P2+ 14p +49 — g2

tor ums n iff rn sof u s

n the following exercises factor completely using the sums and differences of cubes pattern if possible

x> +125 6-27
v3-216 125 — 27w?
8y — 12573 216a> + 125b°

27y3 + 873 6x> — 48y°



2x2 = 16x2 y3
(x+4)3=27x3

ix r ti

n the following exercises factor completely

64a’ — 25
4p> =100
8p2+2
27u® + 1000

x?—10x+25 - y?

This OpenStax book is available for free at http cnx org content col

(x+3)3 +8x°

(y— 57 +125y°

274% -3

36y2+ 12y + 1
125 — 8y3

484> — 24¢% + 3¢

(x+ 13+ 8%

Chapter Factoring
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