c) 5x2(g{i§)w 10x(2x + 3)) ® (2x+3)
D acr = 5% (27143) @ (243) (55C = (070

= 5% (25(42) (>t —2)
@ X (2'1+-3> (?(_ — 2)

Example 3 Factor by Grouping
Factor. '

a)(ax T ay+0x + 2y )
o3 2

= a(X+y) t2(x+y) — GCF= (A+y)
= (xry) (at2)

HNW@L&:+S

= 3 3 +5) T(37015)
(3745) (3L +1)

l

H N Challenge Factor.

a) xy+@+y+1
&

=Ly F D+ (y+1) > commenfuctoe 1y 1)

= Y+ A+ D




2 L
T z.r)('flry,zl

‘ 2
pot tactocable O acr= 1% yzfz_ L e 2L L,
@ 20yzt (177 YT E 2 N2

= 2y (Y 4 2E )

g x*+x h) 8x% —4x®+32x aAaxy = 42X
® acr =A g () GCF = 4L
- 2- -
® A (L+1) @ 4t (247 +8L )

=44 ( 20 — X +E)

i) 3x%y+xy? i) 9a® —8ab

Example 2 Binomial Common Factor
Factor.

o) 3+ D)+ 720 + 1)
O GCF =(y+D
@ (\/H) A (Y 1) + T2
(Y+1) Cy+1)

= (y+0) (314 72)

b} 2x@— 5‘[(fx - 3)'

= (-2)(21—5)



W b) @+ ijy/_Q{y__bm K Why did [ choose " mstead f

:4&[{“2\)) — b (" -2y) "R g o commen Lpctue?
Recquse T wWonted tle terms
in the Sewnd bracket 1o he
stme 65 He teprms e
“Pu‘!‘ﬁ: bracket,

= (X=2y) (4a—bD

Summary:
Factoring a polynomial is the oppaosite of expanding a polynomial.
Fg\c{-on\\g
x?+3x=x(x+3)
\%Lpomdihg
Practice:

From the website http://www.math-worksheet.org/commaon-factor-only
(Also see website for videos)

For all questions below, factor.

HW  Basic pifficutty

1) B+ 10 = 1\/(5\/«-4‘/) 2) —y =Y — _IC:(_"{"‘)
T ’ 2 -~
3 46-4 = 4 (b-|) 9 ent-9 = 3 (2n°-3)
Sy 16pt+apt = A4pt(4p 4 p) 6) 15¢% 100 = 500 (30~2)
2 , >
T 4kt+s = —4 (K —2) 8 25m*+5m = Em (Em + 1)

Hiv Medium Difficutty

1) 32v% 4+ 8y — 800 = 8\/ C4V5+ {4 —10 V) 2) 6y + 213 — 6y =

=2y (3P4 y* A —-3)
3) 80V~ 87 +40° = V(10U — 1 +5) 4) ~12x + 6177 = 152317

= =31(4-2y*+5 2’y3)
5) —day’ — 10x"1" — 6y’ 6) —9x7y” —3x® — 4377

= =23 (2y 4502 4 2y%) = =0 (qAy 43930 4Ay”)




H V\/ Hard Difficulty

1) =4y v+ 20x* 4z - 2417y + 28x%yz

3) 901%: "y — 18377 + 937

65
-~ 27"z

2) 657K + 607K + 3677k h - 36747

4y Tpg*rt = 14p° > = 14pg'r + 63 pg’

( “«) From the website http://www.math-worksheet.org/by-grouping

(Also see website for videos)
1) 5¢* =232 +25v - 10
3) 26° + A+ 8 + 4

5) 3a® + 150" + 20+ 10
200 (G+5) 2 (Qt+5)
— (a+5) (Be+2)

I

Answers:
Easy
13 Zv(—1 + 5v) 2) —x{l +x)
5y 4p*(4 + p7) 6) Saf{3a-2)
Medium
1) 8uvih” 45— 10v) 2

4) 3_\-(‘—4 “} 2_\'? — 53‘2}13’)

a’
z,

T

Hard

1) 4.r3_1-'(_f_1‘2 + 5xz -6V + 72]
3) 992100727 - 207 + 30— 3)

Factor by Grouping

) (7 + 5)(5v-2)

1 2) {5x7 +4)3x - 3)
5) {3a” + 2){a + 5)

)
6) (Sp*+2)4p+1)

) 232" + v’ _‘4)
) (\ + 5x° +"n)

3 (B +4)2b+ 1)

2) 1507 = 2537 + 1240~ 20
4) BkF — 6k + 4k~ 3

6) 20p° +3p7 +8p+2
= 5P (4p+1]) +2 (4p+1)

= (4p+t) (5P +2)

4) 320" - 3)
8) Sm(5m’ + 1)

3) 817100 ~ 1 + 3)
6) ~x3 {9x1 + 3y + 4x)

2y 677K (kT + 10jk% + 6kjk™ - 6/)
4) Tpg’ (r® = 2p = 2+ 9)

& (2K + 14k - 3)



Self-Quiz

Expand. {(Remember this is the opposite of factoring!)

a) b(x+4)

b) 2x(3x—5)

¢} —=7(x—2)

d) (x+1)(2x-3)

e) 2(x—-3Dx+1)

Factor.

f) 3x?—6x

g) 4x2y3 + 8xyS — 12x893

= 2 (30 5 +(2m—5)
= (3Bm—5) (2m + 1)

Answers
a) 5x+20 e) 2x°—4x—6
b) 6x%— 10x f) 3x{(x—2)
c) —7x+14 g) 4xy*(x + 2y — 3x%)
d) 2x*—x -3 h} (2m? + 1)(3m — 5)




MPM2D Factoring Hard Trinomials - Decomposition

Recall: Factor fully. (

a)4x? - Bx - 32 b) 3x(x +8) + 5(x + 8) ‘
= & (L —24 ~ %) = (2+8) (31 +5)

Warm up:

Find two integers with the given product and sum

Product = 45,sum=14  Integers: Product =6, sum=-5 Integers:
Integers Product Sum integers Product Sum

| @, 45 | 45 ih X e2,3 | § 5 X

x5 %5 | (4 ~2,-2 | (& | &5

pS—
Product =-10, sum =3 Integers: Product =-20, sum=-8 Integers: (
Integers Product sum Integers Product Sum
| bx-4 | ~20 X

i
~10, 2 | @0 | £3)

o —

2 A, b . C = iatecers
Definitions: is of the form a:[ +bX .(‘ C ) S t 4

Expand (Zx + 3)(3x + 4) algebraically and using an area diagram.

ST

When we are factoring, we are trying to reverse this process.



% G HEL+C

To factor a hard trinomial 5)/ decom PDS'JW@"

(- 1) Always |00|< for the _COMMEn factor first when factoring a trinomial

2) Find whose productis _ QC  and whosesumis b
3) Then break up the middie term {decompose!)

4) Factor by grouping. K'? b
Example 1 Factor, if possible.C
a)pr + 8x +p4 Cr:jf /O@X‘ J
@) none AT+ bt +C =5 ‘ X +2 +2(7(+2>
@ ac =3x4 =12 4 XD |2 /
o +2) (32 +2
b=3 26=lg) 7 (AR (A2
b) 3x% + 2x + 4
@ hone
o S, Not tactorable
@ Q= 3x4=12 > |12 =(3%
8 b=2 2xb=% K
@ 34 =1 X
c) 6x%-5x + 1 _ .
I ax tpiee A (95 @ 6" -2t -3+ |
@ none *_,\ (9= 6’1-‘37( =22+ |
@ac= bxl=6 — xg (x) = 31621 0 —(21-1)
- -5 :uc% O() = (o=
b (2)x( 52 (21~1) (3t—1)
Example 2 Trinomials with Two Variables
Factor 10x? - 3xy - 42 a=\U
ax* 4+ b +C = -3 _ _
. 2 ’ 3./ . 7’(27”5/)(51’4\/)
aC= 10 X ™ = —4oy" = —4y*
b= —3y N S (204y) (51-4y)
‘ Oyx —4y

| 05)/»(( B
O ) H\+;jﬁ; '8:(\,;/\Z Ay*

(@) = 5% (24 +y) — Qy-( 2Ly



Example 3 Rem/qy_g a Common Factor
Factor ﬂ6x +(26xi (12// @

w2 / =2 (g1 =3t =6

0= 0 N
— (
= 2 (8 131 — 65 -z ®= e /s
@ ac =g x(4) W ot =g (e(aD 3 (242
b=1% -
g ~Lx 8 =2 X .
h X 228 X =9 [@u—z) (gx-—%ﬁ)
T Ul s = 9 (A2 (BL—3)

Example 4 Simple Trinomials
H V\) Simple trinomials are of the formx% + bx + c,s0a = 1

Factor. o=\

a) x*-4x-21 ]9:.__4
= 9(.*77(+D7L 2\\/ C_...-l\___-a’“(g

= A (i t 3) — (7(‘}' >> — = ( A+32) C;{ _7) e

) x%- 29x + 28 2 _ . ( '
(=1 qx 4 0O @4 —2et A B
L= 24 " ety o = A (A—1) —28(A-1)
5 14X2 Cx . C’)C"‘i) [1—-28) i

C- - 2—8 — 2(8 ¥~ C \/) —_ Rt

o @& A5+ 61 —3 — &
t; {5 /6"(’3) = A (A2 ¥R
c= —1% = (A-3) (A+4)

¢} x%2 4+ 3x-18

ﬂ *Do you see a shortcut? Feel free to use this on quizzes and tests!

Summary:
Always look for a common factor first when factoring a trinomial.

To factor ax? + bx + c, find two integers whose product is (1_(: and whose sum is E '
Then, break up the middle term and factor by grouping. {

Not ali quadratic expressions of the form ax? + bx + ¢ Will be ‘PQL‘I:D(CLLLBP




