
R* Factor the fol

*] 5x-10
lowing polynomials.

5(x - 2) - 722 6(3x+4y-22)

2*y2(3y + 2x)

24x\tz 6*f(2v-3x+4)

l*3 I8x + 24y

*: IZx*x2-
f: -3xa + 6x3

t! 'l ani x--x"y-

*3 6173 t 4x3y2

{} 4x? + 6x 2x(2x + 3) 5x3 x(1"2+x-5*)

€) 72a2b + 78a2b2 6a2b(z + sn) 9x2 -3*(* - 2x + 3)

#3 a2+ab+a a(a+b+7) x2 *(*-xy-1)

i} 24x3y2 - I6x\3 * 28x3ya a*f@x-tly+7 "f)i} 27x31tzz - I4x\stz * 28x\222 Tffz(3x-2y+42)

Factor the follorvi

&} I2x3 - l6x2

ng polynomials.
4*$x -a)

{} l8xi3za - l2xya73

*} -14x3 + T|xz - 7x

6xy3*(3xz - 2y) S: 12x2y3 - l9r3yz +
f) -25man3 + 50m3na-7x(2#-3x+7) -25m3n3(m - 2n)

S} Lxlx * 1) + 3y(x -Y Il k + 1)(2x + 3Y) $:3 2(x - 3) - x(x - 3) (x-3X2-x)

Factor the follorving polynomials.

*} x(x * 2) + 5{x a 2} - k + 2) (x + 5) 3(x - 2l - x(x - 2l lt: 3I!: "l
{} alb + cl - d(b + cJ (b+c)(c-d}

*} (x + 3){x + 2) + (x + 3)(x - 1l!:::I?:: t)

*; {x -t y}2 -l x{x'Y yl (x + Y)(2x + Y)

N
Factor the follor,r.i ng polynom i a ls.

e} x(x- 1)-3t1-x1 k-7)(x+3)

x(3-y) +y(: -11 (3-Y)(x+v)

(x + yl(x - 2| - {x + yl(Zx - 3l k + ilFx +_7)

{* - Ylz + (x - y}lx + 11 2x(x * Y)

gi

3

q3 (x- 5)2 - 2(5 -xl 6-x)(3-x)
*] (2x t 3yl\ + yl + l4x + 6y){x - r,)

f} ix + 1ll'Zx + 6) - (x - 2)(3x + 9) (x+3)(-x+8)

h: xlx 4- 3) + Zt-x - 3)

*3 (2x * ll?x - 1) + (1

(2x+Sil$x-v)

(x+3)(x-21

- Zxlz 4x(2x - 7)

,f\ernvnTY Z Factoring by grouping

*] The sutn ac + ad + bc + bd is composed of 4 terms. Each term is the product of two factors.
Can r,ve find a common factor to all 4 of these termsT No

h] Justiflz the steps which enable you to factor the sum ac + ad + bc -l bd.

ac + ad * bc -I- 1ti : {ac + adl + (bc + bd\ Addition is sssociatiue

:alc+d\+blc+dl
: (c* dl(a+b\

*} The rectangle on the right has an area of A : 6x2 + 4x + 9xy + 6y.

What could the dimensions of this rectangle be?
(6* + 4x) + (9xy + 6y) = 2x(3x + 2) + 3y(3x + 2)

= (3x + 2)(2x + 3v)

The dimensions of the rectcngle could be (3x + 2) and (2x + 3y).

Remoue the common factor
Remooe the common tactor

A:Sx7+4x+9qy+fu

?

,16 Chspter I Algebraic Expressions (!, (.jtlerrn, e olteur lte a
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Factor the following polynomials.

*} x2 + 5xy* 3x * Iiy k + 3){x + 5Y)

e] 6a2 - tla * 2ab - 5b (s" : ]I1:,2_
*) 104r+ 2x+ I5y aJ Qx+3)(5Y + t)

Factor the following polynomials.

2x2+3xy-10x-15y
6xr - 8x - 9xy -t l2y2

x3-xztx- 1 (* + 1)(x- 1)

s] 2x) +3xz + lOy + tS (*+5)(2y+3)

*t l1xayz + 35x\2 * 9x2 * 2l (3*+7)(5*f-3)
a] 2x3 + 4*'y - ?x2 - 4xy 2x(x-7)(x+2y)

d3 3*ty - 9x3 + 6x) * 18x2 3*(x+?Xv-3)

*} 30xay - l}xzyz * 75x3y - 5x2yz 5fy(2x+1)(3x-y)
lq - A - ? 

^ 
1$J Lx' - tx' + ox' - ba 2x(*+3)(x-1)

Factor the follolving polynomials.

a) ax*ay*bx-W+o-ry
$3i 6ax - 3oy + 10bx - 5W * 4x * 7y (3a+5b-2)(2x-y)

e} a3 -Zabtacz - a2b+2b2 -bcz *aTc- Zbc + C fuz - 2b + cz)(a-b + c)

*3 ab(xz + y2) - xy(az + bzl (ax-by)(bx-ay)

*,1
$*j"j

-.*r{::i

(x-5)(2x+3y)

(2x-3ilGx-4)

(a+b+c)(x-y)

IACTORING BY GROUPING

r F*c{*ri;:]4 b;, gt"r:*pi:rg is a method which enables you to factor polynomials by grouping the
terms which contain a comlron factor.
You then remove the common lactor in each of the groupings:

ac I ad + bc + Sf, : (ac + adl + (bc + bd)
:'"t, +"ii + tiil+'ai"": i,-r'a\iv +"ii ' 

""

Ex.: Factor the follorving exprcssion using facroring by grouping.

P(x) : 9x2 * I2xy2 + 6xy - 8y' <- Croup the terms containing a common factor.

:3x(3x * 4y') -f2y(3x * 4yl € Remove the common factor in each grouping.
: (3x - 4y'ltij* + Zyl € Remoye the common factor a 2nd time.

t,4 Factoring a polynomiat t7
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Acrnvl'rY 3 Difference of squares

The following remarkable identity enabies you to factor a difference of squares.

expand
/---\

{a+blla-b) : az -b2
\_/

factor

*] Factor the follorving differences of squares

1.x?-25 (x+5)(x-5)
2. 4x2 * 9y2
a?3. x'- /

(2x+3y)(2x-3y)

9

**lV)(*-fi
(3+x)(3-x)4. -x2 +

5. (3x * Ilz - 4*z [(3x + 7) + ZxJ[$x + 1) - 2x] = (5x + 1)(x + 7)

i*} The rectangie on the right has an area of A : r6x2 - 9. what could be the
possible dimensions of this rectangleT I n:ror,-s lz

(4x + 3) and (4x - 3)
?

ffi* Factor the following differences of sqllares.
'-1 ) -rltt x- - /\"J

{} 49x2 -

(x+5)(x-5) *3 76x2 -
!3 

^ ^ 
/* ! .Jbx' -

-; xz v2:; i6 q

as ) rrrj r'- I

". 25
I : ::-x tv4

l6

(4x+3)(4x-3)

-/- l
JO.V' 25y6

(7x+6fl(7x-6y) (6* +5ys)(6*-iys)

*3 100 * x2
(7O+x)(7O-x)

(*+6)(*-JF)

_t
9

[o-. *]lo- - *l

l*, v)l' v)
l4- s)14- s)

(x+1)(x *1)

i3 I6x2 4_6
cl

flo,r*2"\15o,'
\4 " 3 )\4'

2"\
3)

DIFFERENCE OF SQUARES

A eiiJYbr*r:r*: r-:i" s.4**::a:s is an algebraic expression of the form a2 - b?.

Every diflerence of squares is flactorable. You simply need to app]y thc remarkable identity:

Ex.: Factor:

' ex, - 4v2 

=,3:'i-;?,{" - ru: fffit 3:*;ru1*i"",,*
. (2x+ l)2 - 36 : (2x * l)z - 6:

=lf: 
{'\l;'-tilZ" 

a 1 ) - 6l

. l3x+ s)2 * {2x+ 1)2 :113"+ ll + {ry+ l)l[(3x+s) - (2x+ l)]: (5x + 6)(x + 4)

A sum of squares is not factorable.

{8 Chspter I Algebraic Expressions O Cuerin, editeur lt€e
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€ S- Factor the follorvi

a) (3x - 1)r - 9

ng differences of squares.

(3x+2)(3x-4)

(6x+5)(-2x+5)

(7x+2)(x-2)

b: (x + 1)z * q (x+3)(x-7)

ci Qx + 5)2 - I6xz

*) I6xz * (3x + 212

s: lx+3]l2-(2x*

9:

^- f r\7l>x' - \/-x - )l-
36x7-(7*x\2

(7x-5)(3x+5)

(5x+2)(7x-2)

5)2 (3x+8)(-x-2) (3x-5y)2- (2x-3y\2 (5x-8y)(x-2Y)

i} 4{x* 5)2- l (2x+77)(2x+9) j3 z1(x - 3j? - 9(7x + 1)2 (71x-72)(-x-78)

AigruVlTV '4 Perfect square trinomials

The follolving remarkable identities enable you to factor a perfect square trinomial.
e*Pand

-\la+b\2:azi-^ab+bz
la-bl?:a.2-2ab+bz

factor

*) Use the remarkable identities to factor the following perfect square trinomials.

L xz+6x49 k+3)2 z. x2*8x*16 (x-4)2

3. 4xz + ZO* + ZyJ[: ut_ 4. 9x7 - l7x1t * 4yz (3x - zvY 
-

b) The square on the right has an area of A : 9x2 - I?x + 4 '

lo:*'- 'r,ol
*] 1. Explain why 4x2 * 13x * 9 is not a prefect square trinomial. I I

4f = (2x)2; 9 = (3)2 b"! tE s](Z*)(S)

2. Explain why 9xz * 30x + 25 is a perfect square trinomial and factor it' ?

i* = tS*)L, 25 = (5F and SOx = 2(3x)(5)- 9* + SOx + 25 = (3x + 5f'

.r\n
,/ squut. of a l
L sum\/^\--r'
ffi,t>/
f dtfference ,/

PENFECT SOUARE TRINOMIATS

A p*r{ccl sqi"rln:* trinomial is an algebraic erpression of the form ( + Zab.+ b: or a2 - \ab + b2 '

A trinomial is a perfect square when the middie term is equal to twice the product of the

squarc roots of the end terms.

Every perfect square trinomial is factorab^le. You sinrply need to apply one oF the remarkable

ld",-rilties below, depending on the sign of the middle term.

1 az+Zab_l_b?:(a*bl] I or: :'...-l * - * - -

Ex.: Factor:. 4x2 ,t rzx * , : \tr:,.\rtrrx)(3) 
+ 32

'a\ , a7. 4x? * IZx_I_ 9 : {2x\2 - 7lzx\\Sl + t'
: (2x * 3)r

' o?--zab+b2:(a-b\2 t

<- We rr.rite in the form: a7 + Zab + b2.

+"We apply the remarkable identit.v. 
- ^

<- We *rit" in the form: a7 - ,7ab + b7.

<- We apply the remarkable identity

O Gu€rin, editeur ltee t.4 factoring a Polvnomial
,19



€ * * Factor the following perfect square trinomials'

*} xz + 7Ax+25 (x + 5)2

*] 4x? + 17xy * g:t? J?:l:Yt
x2-74x+49
75xz - 70xy + gx - 2vf

(*-7F

4y'

* 25xa + 30x\3 + 9Y6 $* + 3f)2

ta i) . 4fit -:-x:+xt=" 16 9

S S- Explain whv the following trinomials are not perfect squares.

e$ 4x2+6x*9 6x*2x2xx3 b] 4x2+IZx-9 The term'9 is negatiue.

*] _4x2 + llx _t g The term -4* is nesatioe. $3 9x2 - 75x -125 15x+2x3xx5

€ €* Complete the trinomials to obtain perfect square trinomials and factor them'

*3 x2 + l-61+ 9 (x + 3)2 b3 4x7 - FZil + s Qx-3f

*] 9x7+30x*W Gx+5f d) Wi70x*4 6x+2f

*i 9xa - 30x2 + zs -Jlt:$--t 1\2

*] rr*x+I I"-Z) 
-

J? 4

li..3)"

*r AuZ - )Rv + f 49-l Qx - 7)z
!l r I I

to 1).

*) x7+7x+\2:(r *3 )(* *4 
\

e] x2+7x-15:(r *5 )k -3 \

*] x?+I4x+48:(x-*s-.\(* *6 
\

$3 x2-8x-33:W -11 \(r *3 
)

f3 l4-6xt1
h} *z _f zi-1+ ae

a

b3 x2-
{*} x2 -
:j
h} x2+

7x*10:{v -2 )(x -5 )

5x-14:(* *2 lW -7 \

15x t 36 : (x 
-i!-\ {x -- 

:-\
Zx-63:\x_:!_\(x -7 \

(3x - lflta:
(z
l*-7

z)2
zJ-)

E] x- +:x +2* .-frl l* *;1^ lz_-.=_--
€s* complete the f'actoring of the trinomials of the {orrr- x7 * bx * c (the coefficient of x2 is equal

A\grrntyU'ry 5 second degtee trinomials a* + ,bx + 9

ei] The rectangle on the right has an area of A: xz + l}x + 16'

1. Explain rnhy x2 * 10x * 16 is not a perfect square trinomial.

LO x * 2(xX4)

2. Find a method for factoring this trinomial. What could be the possible

dimensions of this rectangle?
* + 7Ax + 76 = (x + 2)(x+ 8). Possible dimensions: (x + 2) and (x + 8)

*: The trinom talzxz * 9x * 20 is not a perfect square. Find a method for factoring this trinomial

and factor it.
2*+9x+10=2#+4x+5x+74

=2x(x+2)+5(x+2)

A:#*10r*16

7

= (x + 2)(2x + 5)

Chqpter I Algebraic Expressions O Gu€rin, €diteur itet
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AGTllVll'fV 6 mufi-step factoring

Explain the steps in factoring the follorving polynomials.

*) Zx3 - 18x :7xlx2 - 9) 

-

Remoue the common factor

:7x(x+3)(x-3) Differenee of two squdres

s#
ii S* .Factor the tollolvr

*3 7x?+9x-t4
ng trinomials using the

(2x+7)(x+4)

ing trinomials.

\ (*-SXx-7)
(x-SXx-4)

(2x+1)(x+3)

(x+3)(x+5)

(x+7)(x-2)

"product and sum" method.

b: 6x2 - 19x * 19 - -(3x 
- 2)(2x - 5)

st 4r-2 \v _ )l Hx + 7)(x - 3) *l 5-vr _ 3Zx _ Zl (5x + 3)(x - 7)

*: 12x2+ 13x*3 Gx+1)(4x+3) {i tfirl _ ?6y _ 3 (8x - 1)(2x - 3)

gS} 6x? + 1ix - 19 Gx - 2){2x + 5)

ii x2+l1x_24 k+6)(x+4)

-€ €$- Factor the follow

*3 x2-IAx*Z
{} x2-7x+17
*) 7x2 +7x*3
{,*} 6x2+x-2 (2x-7)(3x+2)

€ F* Factor the following trinomials.

j: x2-Ilx+30
(2x+3)(4x -5)
(x-6Xx-5)

h:

rJ1

ts

B}:

rJj

€i:

T:l

ft:

)-x'-5x-).+
x2-9x+70
3x2+5x-7
l}xz - 19x *

x2-8x+15
x7+9x+74

(x-7)(x+2)

(x-5)(x-4)
(3x-1)(x+2)

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

*] x2+Bx+15
*} x2+5x-14
*3 6xz + 19x * 15 (2x+3)(3x+5)

:r-)1Qi JX' - X - t+ (3x-4)(x+7)

(x-3)(x-5)
(x+7)(x+2)

7x2-7x-15
-t5x'-|/xlO

(2x+3)(x-5)

(5x-2)(x-3)

SEC0ND DEGREE TRINOMIALS: a.rF + hx + c
The "product and sum" method enables you to factor a second degree trinomial.
Let us illustrate this method by factoring P(x) :Zxz -f 7x i- 6.

t2
7

a:2;b

I*"
lm+ n:
m:4,n

7x2 + 7x -f 6 : 2x2 -r 4x *3x * 6
:Zx(x+2\+3(x+2)
:{x*7JQx+31

Identifu the coefEcients a, b and c:

Firrd two integers m and n such that

I *., : ac < product of the end coeffrcients

l,n - n : b - middle coefficient.

3, Write: axz + bx I c : a* * mx * nx * c

and factor by grouping.

O (iuerin, cclitcur itee 1.4 Factoring a polynomial zri
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s-! 1Zx3 _ l7xz + 3y : Jy,{4x2 - 4x * I\ Remoue the common factor

:3x(2x - 1\7 Perfect square trinomisl

e} 4x3 * 4xz - 8x : 4x(xz - x - 2\ Remoue the common factor

:4x(x+1)(x-2) N on-perJect square trinomial

S} ra - 16 : fu7 14\lxz - 4l Difference of tuto squqres

: (xz + 4\\x + 7\(x - 7) Difference of two squares

*3x4-8x2+i6:W7-4j? Perfect square trinamio.l

: [(x + 7)(x - 7\17 Difference of two sS!!:::

: lx * 2)2(x * 2\2 Property (ab)z = 6z6z

R ffi* Completely factor the following polynomials

MUTTI.STEP fACTORI$IG

Many steps afe sometimes necessary to completely factor a polynomial.

Fn . ?x3 * t g* :yx(xz * 9) e rerno\re the common factor
LA.. LA'

:Lx(x + 3)(x - 3) <- difference of squares

Ayt?x+?)+ 4x?-g:y'y(lx+3) + (?x+ 3)(2x*3)
r^\4/\ r, : \2x + 3)[4x + \2x - 3)]- ):^ I :t1--': \7x + 3)(6x - 3)

: \2x + 3)'3\7x - I\
: 3{2x + 3)(2x - 1}

<- difference of squares
<- remove the common factor
<- reduce
<- remove the common factor
€ commutatir.e propertY of

multiplication

{} x3 - l6x:
d3 f +7x7+1

x(x+4)(x-4)
(x+7)2(x-7)2

*: x4-1: (*+7)(x+7)(x-I)

S ffi* Co*plete1y factor the fcrllowing polynomials'

$] 6xa + 9x3 + 3x7: 3*(x+7)(2x+1)

Sx(x+2)(x-2)h} 3x3 - 77x:
{} I6xa - 8xz + 1

*} -x2+6x-9:

Qx+7f'(2x-lf
-(x - 3)z

*3 \x? - 7) + (x - I\7 : 2x(x - 1')

Rffi- th" prism on the right has a volume of V : 7x3 + 6xz + 4x

What cc,uld the dimensions of this prism be?

t-------
2f+6*+4x =ZxbP+3x+2)

= Zx(x + 1)(x + 2)

The dimensions sre: 2x, (x + 7) and (x + 2L

22 GhsPter I Algebraic Expressions
(J Lrttertn. e\lltaua -ra-



2 t - The area of a rectangle is expressed by the polynomial A{x) : 6x2 * 17x __ lZ.\\harr co::.j :".the perimeter of this rectangle?
Pedmeter: 7Ox + 74; possible dimensions: (Sx + 4) and (2x + 3)

€ffi" The area of a square is expressed by the polynomialgx2 + rzx * 4. what is the perime:;i ::this square?

72x+8

ffiS- the volume of a right rectangular prism is expressed by V(x) : x3 * Zx2 - x _ Z.\\trat ccr_:the dimensions of the prism be7
(x+7),(x-1)and(x+2)

ffi#- The total area of a cube is expressed by A(x) : Z4x2 * Z4xf 6. What is the volume of njscubeT

8lJ+12*+6x+1

ffiS- The volume of a right rectangular prism
represents the height of the prlsm, find
the prism's base.

(x+2)qnd(x-1)

is expressedby V(xl: 2;3 * 4x2 + x - 6. if (x _ ::l
two binomials that could express the dimensiorx ot

*S- A sum of two cubes and a difference of two cubes can be factorecl.
*] Show that

1 ' a3 + b3 : (a * b)laz * ab + b2l. Expand the right side.

2. a3 - b3 : (a - blhz + ab + b7|. * Expand the risht side.

b3 Factor

1. x3+64 (x+2)(*-2x+4)

Jrr'*-
J],-MM
m!--M,W
iltr, ,, 

1ili| _

,,lr,llilll-

lll],fl
ry
ry
ry,
ww,
W
Y,ry'try
Y-
llrf,
ll!€
lir-

ut1--
llll"-
F-
llt--=
F--
%
lt-

lttit
E
tti-

ll .+

!1,

lr,i,-
.tt

llllt'1,-

il,1-
.J

UL,i,--
-"j r
ut-
illlrl]l J

Z. Bx3 _ 27 Qx - J)(4* + 6x + 9)

3. Z7x3 _ gy3 (Sx - 2y)(9f + 6xy + 4v21

O Guerin, editeur ltee 1.4 Factoring a polynomiat 23


