Unit 3 - Factoring

Lessons

MPM2D

3x2@2 -é + 1 =
6 x_'__"3(—BI)-—é

= 3')40“—69: +]j7t - Q

= (37-6x) + (x-3)
_ l B Cgmm -Foc(-ar
= Jx (')("a:)"l' (% ';') Ao wnmon birowial
- (y——&)(?%-l-l)
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' W1 — Multiplying Binomials Unit3 !
' MPM2D ;
. Jensen !

1) Simplify the following expressions

a)(3x+4)+ (5x+ 2) b) (2 —3yz) + (7 + 6yz) c) 5x+7) —/(%;c\— 1)

= B 44 155+ =d-3yz Y 46y2 Z 5T A + |
B %*SYJ’L“‘Q\ :—%3%+@32+9\+7 = 5%_;\%1:7_”

- 3xte = 34z 49 = 25044

2) Multiply

a) (4x)(7x?) b) (—6m?n®)(—=7mn?) c) (2xy)(—3xy>)(—3x?)
_ > 5

3) Expand and simplify

a) 2 x—4)+/§(§x?3) b) 4@7) —@9) c) 4x+@5)+®)
= dx—% + Sxtl5 = Iy - - 2ox-Yg5 — fy +6x-15+4 -30%
= dx+5x -< 45 p g%,;o/%,;géd% = Frtbx -30x -15+6
= et = A -73 Rt

4) Expand and simplify

a) (x@S) b) (xm?)) c) (C@)S)(C\j 8)
2~ =7 a7

c?_%c xdc ~\b

W

= X S x k5 G PO PY

= 2+ bx ) 5 = 9{‘2774 Flow - c? - bc-l6
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d) (= @232 5) ) (X@S) f) (3@5)
= Aot - Sa— Lo k15 = UpreZy — 3015 = Q{al+l5q’|5ca—9\5
= aOﬁ—\lQ'HS N = O[QQ\__ a5
= Y- 17 -15
TR R Sy Y
g)2(x+3)(x+5) h) =24y + 1)(y —3) i) 3x + w;z)
A 2
= (ax +Q£7§76§ _ *QMUI’MS“J\X’BB = 3% +l&wj+7aj+t(jl
= 3\7(,14-\0')(*%76 130 - - Q: ?L{jl“\]gj?’) = 3147\ + IBX_Lj* HBD\
= 9\7(9\-\-\(:7’)( +30 = ,%33+;2ﬂ+g
N o T R
i) (—3a+4li)(£1j+’ 3b) k) (x@ 4) + (x@s)

= b - Yap +¥ab H1L>

R Y SR U NI S B
= — (o - ot _

1) 2(3@ 2) — 3(2@)

12— 235~ Dy 22— 1 50 4
m) y—2)3y % (y+%)

= Ia—;(c’(gﬁéﬂ%j_q) - (923245 +5y -;o)
= 2 (W G+ ert 8)- 3 (a8 ¥ -2y - i&—@“) ~/(3?;3?1°>

< 2T e ) S ) = 1215y 8 -dyT g eae

2
= %R Wy 4K < LAl x4 12 BERCIMERR S

= |7 4 3% £ 20



























































































5)a) (2x + 3)2 b) (2x + 3)3

- (;m% — (2% +3) (32 3)(22+3)
< >~ )

= (aﬁmﬁ)

~= = 7

= B H AR HE o+ aP e K 4 2T

I

P 1o thox +9

= 497+t q
= GO+ 5y +aT]
P
c) (x? +3x—2)(x +J4) d) (x? —4x+ 1) (x* +3x+5)

3 9 3 3 2
= K+ a2 - S %+ IO 12 202 47 434 S

y
— %3-}79(3‘.(.[09(_? =X - 753 - (=’7CJ\~177( )

6) Write and simplify an expression for the area of the following figure.

%59&3) — & xH)
= X H3x —dx -
el e

N
\

{

7) The diagrams show the first three rectangles in a pattern.

a) State the area of the 4™ rectangle. 3 cm- 4 cm- 5 cm-

6 ¢m

A = 6(,7)
Tem = Y2 C/V\D‘

n =Y











































































b) Write a product of two binomials to represent the area of the n‘"* rectangle in terms of n.

A= (¥\+Q~)Cn+3>

c) State the area of the 28" rectangle

A = (25+D(A%+3)

(39)(31)
P30 cm*

I

i

K

Answers

1)a)8x+6 b)3yz+9 c)3x+8

2)a) 28x3 b) 42m3n5 c) 18x>y*

3)a) 7x +7 b) —12x — 73 ¢) —20x — 9

4)a)x2 +6x+5 b)x>—7x+12 c)c?—6c—16
d) 2a®? — 11a + 15 e) 4x?> — 17x — 15 f) 9a? — 25
g) 2x% 4+ 16x + 30 h) —8y? + 22y + 6 i) 3x? + 13xy + 4y?
j) —6a? — ab + 12b? k) 2x? + 15x + 30

1) 12x2 + 3x + 20 m) —20y?% + 3y + 40

5)a) 4x2 + 12x + 9 b) 8x3 + 36x2 + 54x + 27
)x3+7x>+10x —8 d) x* —x3 —6x2—17x + 5
6)x2+x—2

7)a)42cm? b) A = (n + 2)(n + 3) c) 930 cm?
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W2 - Common Factoring Unit 3
MPM2D

1) Factor each of the following expressions if possible.

a) 15w + 25z b) 17ca — 8cd
_ 15w 252 B Tea _ B )
=5 (e ) = (e - 2
_ & (3 52) — < (o)
c) 12b* + 18b2 d) 7h + 3m — 5k
a lj:‘fj l‘éljl>
= 1" (T 5P ot Foctorob) €
b (€4 9)
2) Factor each of the following expressions if possible.
a) 14x2%y + 16xy3 b) 8s%y + 11¢t3
_ Iy xo
= ;1%3 (‘j:,;f?*‘ —9’;)%/) Y\& ”Fad’qrak)\e-
= doey (T4 %)
c) 7gh + 2mn — 13pq d) 27r2s? — 18r3s? — 36rs3

E ¥ [C3 r}sQ 'ﬁé\rsg

a
~CTFS (G{rsa T e ;nr_ﬁ/l>

Yepx WCGC+OFOb\e
= Qes” (%rv 2e7=Ys)

3) Factor each of the following expressions if possible.

a)3x(x +8)+5(x+8) b)a(b+1)+9c(b+1) c)2y(x —5)+4(x+5)
= (x4) [M v 5(1@\—@] = (b4) ia(b’f_\\ 1 Mj no- FackosadC.
K% XX %! 5

= (5+2) (324 5) = (b+\)(@+c )



















































4) Factor each of the following expressions if possible.

a) mx + my + 2x + 2y b)x?+3x+2x+6 c)ay? + 3ay + 4y + 12
= M) 3.y ) = % (1)) - O‘%( G3) A (y+3)
= (x+y) <m+l\ = (x43) C%“\'a») = (3*35 Qouy-'-f)

5) The formula for the surface area of a cylinder is SA = 2nr? + 2nrh

a) Write the formula in factored form

S(l( = e &\"J?\f\\

b) If r = 3 and h = 8, find the surface area using both the original and factored form equations.

SA = 2 (3Y 4 3T B)(%) sh= KT 3) (3+%)
_ |
~ 14T 44T - gtu ) -
= 5 Lm\ﬁ;\ ) e

6) Factor, if possible.

a) 9a3 + 27bh? b) 24xy? — 12xy + 36x2%y c)xy + 12 + 4x + 3y
Goo | L1 - Ly By 3@4‘%) = Juk3u YA
~ O[ ((0(_‘ N 9 - Q\Xﬁ KF\;\;B% \R/kg \B\’K'ﬁ 3 5 ‘-{(%‘\“3>
, \o‘l} — %@cx 3}%
= Qlee3 =l (31‘3 - 1+3%) = (?) (‘j)‘uo

Answers

1)a) 5(3w + 5z) b)c(17a —8d) c¢)6b*(2b* + 3) d) not factorable

2)a) 2xy(7x + 8y?) b) not factorable c) not factorable d)9rs?(3r — 2r? — 4s)
3)a) (x +8)(3x+5) b)(b+1)(a+9c) c)notfactorable

4)a) (x+y)(m+2) b)(x+3)(x+2) c)(y+3)(ay+4)

5)a) SA = 2nr(r + h) b)SA = 661 cm?, or 207.3 cm?

6)a) 9(a® + 3b?%) b) 12xy(2y — 1+ 3x) c) (x + 3)(y + 4)
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W3 — Factor x% + bx + ¢

MPM2D

1) Factor, if possible.

a)x?+7x+10

= (1)(2r9)

d)p?+9p + 12

PO
-+

Neis factorabe

2) Factor, if possible.

a)ym? —-7m+ 10

- (m%ﬂ(.wij

d)r? — 167 + 64

= (%) (r- %}

= (%)

3) Factor, if possible.

a)a’?—-3a—10

S %
-5 4

e

- (a— 5 )(GL{—D_\

.2 .
b) j + 12j + 27 a w3 =
A4+ D =
=)
e)w? + 11w + 25
% =3
.+ = I\
hO]\‘ Soctarab)l.
2 _
b) x 5x+7 . _
_ 4+__=-5
noY Facyoraele.
e)w? — 9w + 24
_ %__ =934
4+ =1
NGT Socdo o \ﬁ
2 _
b) s+ 3s—10 R
D4k =3

< (545)(5-2)

= (y-0(y-\)

f)g> — 10q + 9

= (ar ﬁ)(%- l )

c)d?*—8d -9

%
b Y

A
1

—_—

-
-3

= (o(v‘i')(ohl)




















































































































































































































































































= 5(z+)(2)

2 _ 2 _ _ 2 —
df*+7f—6 oy = b e)g° —5g — 14 Tvd = f)re+2r—=6
_-I’_:’( ’7.+i:—'5 —X_:dé
4 =
- -7 2L
nar Facorakle = (9 )(qe2) not fadorek 1€
g) x? +x—42 T og-t = h) b? —2b — 4 4 -y i) x2 + xy — 42y2
746 = 4 =2 1w =b =y
T 4+-6 = |
AS)
t(ﬂ@’ﬂ(ﬂc—é> NIT fackorallc i(’)@ﬂj)@c’éj)
62 _ 2 4 2 2 _
j) x© — 8xy — 48y T k) x +111x + 24 ) x“—9
-\ y == (et k=X 3 w3 =1
i _XB_:Q“Lf 2 4-3 =0
= kR vuk vy <43 = ——
= (- 1ay)(xrlay) - (k) (ae3) = (03 x3)
= (AR
4) Factor, if possible.
a)3x2+12x+9 b) 2d? — 22d + 56
= 3(Xrx +3) NV = 2(d*- 114 +29) 2wy =%
= 3w irape i R Y2 R R =t
c) 5z2 + 40z + 60 d) 452 —8s — 32
')\ —
= 5(h e HA) 2w b =R = 4(5™as-9) Y w2 =%
P :%5%4}(5—;} g2 = 2
















































































































































































































































5) Factor, if possible.

a) x* + 10x2y + 9y? b)(x+a)?+3(x+a)+2

Lk k=3 Let k=2
) N 9w = q L = 4
= \(\})f\O\«LS%O[LS ij‘_ ~ 19 = K43k :j(: =3
= (%ﬂg\(‘ﬁ*%\ = (ked)( k)
= Cﬂ@r‘?gﬂ(f ) = (xroxd) (rar!)

6) Determine binomials that represent the length and width of the rectangle. Then, determine the dimensions

of the rectangle if x represents 15 cm.

A= XL k4O Area is
d w2 =% 2
;\:@cr\o}(’)d—%\ .9 =g x°+ 18x + 80
]Le,‘_g%\ Wi

A = (1511015

Az (9)03) The \esdis 250m
A= 575 cm The width is d3em

Answers

1)a) (x +5)(x+2) b)G+9)(j +3) c) (k+4)(k+ 1) d)not possible e) not possible f) (d + 6)(d + 4)

2)a) (m — 2)(m — 5) b) not possible ¢) (y —4)(y — 1) d) (r — 8)? e) not possible f) (g —9)(q — 1)
3)a)(a—5)(a+2) b)(s+5)(s—2) c)(d—-9)(d+ 1) d)not possible e) (g —7)(g + 2) f) not possible

g) (x + 7)(x — 6) h) not possible i) (x + 7y)(x — 6y) j) (x — 12y)(x + 4y) k) (x2 +8)(x? + 3) 1) (x — 3)(x + 3)
4)a)3(x+3)(x+1) b)2(d—7)(d—4) ¢)5(z+6)(z+2) d)4(s —4)(s +2)

5a) (x> +9Y) (x> +y) b) (x +a+2)(x +a+1)

6) A = (x + 10)(x + 8); the rectangle is 25 cm by 23 cm.
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' W4 - Factor ax? + bx + c wherea # 1 Unit 3
' MPM2D
\ Jensen

1) Factor, if possible.

2 2 2

a)2x*+7x+5 L x5 -0 b)6);+19y+8£x5_:% )4k +15k+9 [o 4 _
o asess 2=t 5= SO4HEYIE | 3 s = eRekAY a3 =15
= A ()50 = J‘i\(%%)*lﬁs% = B (ke r3(ke3)
= (a1 (Fxx5) - (33*@ Caﬁ”) = (k) (Her3)

d)3m* +10m +8 [ 4 -2 e) 10w + 15w +3[ T ) 12¢* +17q+6[ 94 , g _ 7

P N T o B s I Y A R R I W e Sy

= Ty (i) i () = 39 ()2 (H+2)

= (m—\-?l-)(}wﬁ lf) = qugd( 3¢ >

g)4x2 —11x+6 -2 x-3 =t h)5n2 —11n+6 -4 x -5=10 i)9b2_24b+7ﬂxi=é@

- dxre (2B D=0 S5bn-Sntb  [th 28 =l | gl qi-sler] [+ 2> =~
= 4y (2-3) ~3(2-2) = n(5n6)-1(5n- L) = (3b-7)-1Gb-7)
= (-3 (4-3) = (5n=6)(n-1) = (36-7)(3b-1)










































































































































































































1) 5h? — 14h — 3
= B 15 th -3

Zlsx 1 =-15
A5+ ) =1y

= 8 (h3) +l(w-3)

= (W-3Y5w)

0) 9x2 — 9xy — 4y?
= 9 g3y

-1 x 3 =-3¢
A+ 3 =-9

= 3y (3x-49)+y 34y
= (3 y)(3ry)

r)10r2 —22r + 4

j)3y2+4y—7 l)(i‘—a"\ k)8k2—6k—5 "I_O)(H_:‘L}O
APy Tydy ) [ELHI2= 4 =gkokek-s |4 o= o6
= ) Gy) - heihcs)ies)
= (30) CT\) = (Hk-5)(2kl)
m) 3x2 + 7xy + 2y? n) 2p? — 11pq + 5q°
& x1 =6 “lox-) =10
:‘51<1+€x5+\%3+9\3; 4| =TT :Q\fl’]oﬁ'lf"fs‘zl j—Q:'_\_'—"H
= 3 (2H3+ y(rdy) - 2p(p-59)-9 (p-59)
= () (3 y) = (p-5)(2p-9)
p) 8k? — 16k + 6 q) 6m? — 14m — 12
" 6 x-d = 18~ . EY _ - |
= W= Bk D) P =2(3m=m-6) [z x 2 ="K
2 — =94+ X =-7
= 2 (MR- L2k D)

=2 (&K (2-3) 1@k

= L(ak-)ak-\)

= l( 3= Efw\)c&m-é)

= A(s¢= +'=L>

= d E'b’m (m —3)+Mm-3)]

= L (m-3)(3emra)

“lg xz) =10

o+l =)

-4 (‘5\)‘-—[0(— -l *L)
=1L 5c (e-2) -Ue2) ]

< 2(v=)(5c-1)













































































































































































































s) 2x3 + 9x? + 4x

2 xz5=1I0
:(3(533/‘71 +FL) A+ -5=-7

% x 1 =% t) 5x%y — 7xy + 2y
cx (T ) [ Lt =1

= (W Ea 4\ +4)
=% [ (ath) 4| () ]
- X (xw)(a%\j

= %( 5~ ¢ - 5x +9~\

=4 2 (D) sy )
= A (-1

2) A rectangle has area defined by 6x2 + 13x — 8.

a) Factor to find algebraic expressions for the length and width % Area s
R S 6x> +13x — 8
A: G+l 3% - 16 x-3 =-% =
= dx (31\—?\’\(3%‘5) e +-3=13
_ (3%*@(%“\—) Length?
L—Eﬁ%’\’\ =z 3x+ 3
Wi&dx\ = Ay~ \

b) If x = 10 cm, what is the perimeter and area of the rectangle?
P=2ftdw
P= 2 (3d) # A(3x-1)
P=a {3(@%}@{1(\@—)]

.A - /[w
A= (3%%)(2x-1)

A= (309045 [aci0) -]

P =3 (3%) +2.(19) A= (39)(9)
P =1 cen A = T3 oM
Answers

1)a) 2x +5)(x+1) b) By +8)(2y + 1) c) (4k + 3)(k + 3) d) B3m + 4)(m + 2) e) not possible f) (3q + 2)(4q + 3)
g (x—2)(4x—-3) h)5n—-6)(n—1) ) Bb—-1)Bb—-7) By +7)(y—1) k) 2k +1)(4k —5) 1) (5h + 1)(h —3)
m) (3x + y)(x + 2y) n) (2p —q)(p — 5q) o) (3x +y)(3x — 4y) p) 2(2k — 1)(2k — 3) q) 2(3m + 2)(m — 3)

r)2(5r —1)(r—2) s)x(2x+ 1)(x+4) ) y(5x —2)(x — 1)

2) lengthis 3x + 8; widthis 2x — 1 b) P = 114 cm; A = 722 cm?
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! W5 — Special Products
 MPM2D
| Jensen

1) Expand

a)(x—4)(x+4)
- o)
= b

d) (x + 4)?

AN
= ()

= O(_D\ .\,ij(%)‘iz% —Hé

= 94 gxtlo

2) Factor

a)x?—25
>~
= (' (5)
= (x-5)(x+S)

d) 16k? — 49

= (le\lv [7)9\
_ (e (4R

b) By —2)(3y + 2)
= (%\Lp&” @ﬂa\
=9y -4

e) (3x + 2)2
pt (3@ )'Sﬁd*év)
= Yl

= T naxty

b) y2 — 49
= (> (1)
= (%) (jp/)

e) 25w? — 36
= (5wt = (L)
= (Sw ’Q,)(ﬁw%%)

c)Gx—-—1)GBx+1)

= (5> ()
= 250 - |

f) Bx + 7y)?

= (3Ty) (3xa Ty

= C/xl)«&bcj%llmj H?j‘l
= T+ 10 Ly

c)9%k? -1

= (3K (1
= (3 Kzl)(%kﬂ)

f) 4 — 9w?
g
=)™ (3w)

= [J\~5w) C‘;U—g w)







































3) Factor

a) x? —y? b) 36x% — y? x

= Y (xay) = ()™ - ()
= (6x-Y)(6ey)

d) 1447r? — 4952 e) 121x? — 9y?

= (A= (73 = (I (39)

—(he A7) =(ly-39)lher3g)

4) Factor

a)x® +14x+49 7 7 - b)x? —6x+9 “3x-3 =9

- (,JU:))@@:Q 24+ =1y —/&,3)&,@ 3+73 =%

e = (3%

d) 100 — 20x + x?

. “_@){‘_19'—100 1:‘4—*&
= YA 0O -0 4-190 -0 = te= é’{‘j”éjfj*qﬁ

= (x19)(2-10) = o o 2y)-35 (Odg)
~ (4o = (3239 (223

= (&7@33);\

5) Factor if possible
a)2a>+12a+18 3 x 3 = b)25x2 - 16y
= Q LGKD\-PQC\‘\'(%\) :b_'l‘}_ _—'é:;

=3 (@) lak3)
= 5> ()™

e) 4x% — 12xy + 9y? L X6

c) 2512 — 3652
= (5¢ )= (63)
= (543 )(5r-+65)

f) 10072 — 81s?

— (Ioﬂl— (4 5\)3\
= (lor-4s)(i0+75)

gx2—8x+16 dxH =1L
Yol =y

bewtacy) T

= ()

=36 ) 49x2 + 56xy + 16y2 2 2y =791
SR 2 Ryt S8 8 =

= T (et Uy (Tt
= (7wt L}U} (714{—%5)
- def"fl.jja\

c) 75x% + 210xy + 147y?

= 3252 Ty Y9y
33524 oy 3)3513_5;10215

= }(.ij‘ﬁ 35%53% Wﬁff} 234 35-=10

- 3[51 (5 M)+ 7 J( 5y ij
= 3(5m7y) Z50<+73>

g 3(67&7\@)&























































































d) 9x3y — 16xy3 e) 36m? — 96mn + 64n?

f) 20x2 + 20xy + 5y? 3_——1*
PGP ILM — 9\ A =
z %%(?%1”16\3}) — L}UM —aYmpn +)é.n3 Ak = 5(%4 JrLijchfLL») > ot L(
- = 5 e Y
= r)(\j I:(_»;),X)l_) U{\j};} L{(%m J&Mr\“’&fv\n-\-té(\g‘) ) K ¥ o) j‘ﬂ % )
_ nls 4Lt Crte) (3 tny] = 0 [l (2]
? YIHIGY) -yt (et = 5 Gralasy)
=4 (3m- 4“)9\ =5 (;b&tj)l
6) Determine the value(s) of k such that each trinomial is a perfect square

a)x?+kx+16 b) 9x2 + kx + 49

)x?+4x+k
= sk L ) L Pkt )
. . ity = 2 (5T JIR)
b = AH) Mf Lf“ ) Yy = 2 JE
Wy =B koo = X 1=K
b= % bz T4 k = L—*
d)4x? —12x + k N e) kx? + 40x + 16 f) kx? — 24xy + 9y?
-
= ()" ¥ (TR \ = (R0 () = (T 2y ¢ £l
= Jk 4\~ Ho-¥
<y =L (l%> ( L (R j -
= YrJR GIK =49 l(W@@ﬂ} ey
-3 =JR JE =5 R = —2Y4
k=9 k=35 Je =1

L z14
7) Find an algebraic expression for the area of the shaded region in factored form

A= (o) - (x-a)™

- WPy () L+ x23  laxa

—

= T 1oty HL- 1 Y
o BaFt 3T - ’
= 4 Klwa;ﬂ%’f%j

- Y (% J«é%wc%)

= [lnz LAY v C’Jé%ﬂ

=Y (3e3) (k)




















































































































8) The area of a volleyball court can be represented by the trinomial 2x? — 4x + 2. gl RV !
+-]

a) Factor the trinomial completel e
) p y A::)‘Lj(.a\-’9~964l>

= d(1F-w-x)
=L (vl 1) -1 (x l)l

_ o
= % (=)
b) If the length of the court is twice the width, use the factors to write the expressions that represent the
length and width.
A= Ll (=-1)
waﬂ\; 2 (x-1)
wickh = %~ ]

c) If x = 10 m, what are the length and width of the court.
(034%\: 2 \o-1) wichh = 10-|
C 21R) =T
—I¥m

Answers

1)a) x2 — 16 b)9y? — 4 ¢) 25x% — 1 d) x%2 + 8x + 16 €) 9x? + 12x + 4 ) 9x? + 42xy + 49y?

2)a) (x = 5)(x +5) b) (y = 7)(y + 7) ¢} (3k — 1)(3k + 1) d) (4k — 7)(4k +7) e) (5w — 6)(5w + 6) f) (2 — 3w)(2 + 3w)
3)a) (x —y)(x +y) b) (6x —y)(6x +y) ) (5r — 65)(5r + 65) d) (12r — 7s)(12r + 7s) e) (11x — 3y)(11x + 3y)

f) (10r — 9s)(10r + 9s)

4)a) (x + 7)% b) (x —3)? ¢) (x —4)? d) (10 — x)? e) (2x — 3y)? ) (7x + 4y)?

5)a) 2(a + 3)? b) not possible ¢) 3(5x + 7y)? d) xy(3x — 4y)(3x + 4y) e) 4(3m — 4n)? f) 5(2x + y)?

6)a) £8 b) +42 c)4 d)9 e) 25 f) 16

7)A=4(x+3)(2x + 1)

8)a) 2(x — 1)? b)2(x — 1), x — 1 ¢) 18m by 9m
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