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Unit 3 Qutline

Unit Goal: By the end of this unit, you will be able to factor polynomial expressions involving common factors,
trinomials, and difference of squares

Section Subject Learning Goals Currlcul.um
Expectations
L1 Multiplying Binomials | - expand and simplify second degree polynomial expressions A3.1
12 Common Factoring - factor polynomial expressions involving common factors A3
- factor polynomial expressions involving quadratic trinomials where the
L3 Factoring Quadratics 1 | leading coefficient is 1 A32
- factor polynomial expressions involving quadratic trinomials where the
L4 Factoring Quadratics 2 | leading coefficient is NOT 1 A32
- factor polynomial expressions involving difference of squares and
L5 Special Products perfect square trinomials A32
Assessments F/A/O Ministry Code P/O/C KTAC
Note Completion A P
Practice Worksheet Completion F/A P
Quiz — Factoring F P
PreTest Review F/A P
Test — Factoring K(30%), T(30%), A(30%),
O B1.1,B1.2 P C(10%)
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Part 1: Review of Operations with Polynomials

Like terms are terms that have the same variable factors. You can simplify expressions containing like terms
by adding their coefficients and keeping the variable factors the same.

Example 1: Simplify the following expressions
a) 3x + 4x + 2y b) (x? +4x — 2) + (2x*> —6x + 9)

— }
- 7 % + a 3 : ’xa + l{% -— a + 9\% -_— 6x + q When adding polynomials you can remove the brackets
_ xﬂ_+ axa L L’% _ ‘6% _ a -\— q Group like terms together

— a -\— Collect the like terms by adding the coefficients and keeping the variable part the same
p ¥ - X

c) 2(6m? —mn + 4) =|(7m? + 4mn — 2)

QA CS
l am - a_m“ +% - 7 m - L’ mv’\ * Q\ Start by eliminating brackets using distributive property

8

= \am& —-—7 ma\ = an - Lfmf\ '\'% + D\ Group like terms together

- 6 ma - émf\ ,x, \O Collect like terms

When multiplying/dividing monomials, you must multiply/divide the numerical coefficients and then
multiply/divide the variables using exponent rules:

PRODUCT RULE: (x%)(x?) = x*P

QUOTIENT RULE: ’;—b = x@~b

Example 2: Simplify the following expressions

- A 7S
a) 3x(2x% — 5) + 4x b) 5y(2x + y) — 4(2xy — 3y)
= Q;'xa—l5’x Y Yx = 1Oxy + 531—%/;53*@3

= -\ = dwy 5y* 12y























































Part 2: Multiplying Binomials

When multiplying binomials, you must multiply each term in the first binomial by each term in the second
binomial. The acronym FOIL can be used to remember all four products you need to calculate. FOIL stands for
First, Outside, Inside, Last. After multiplying (expanding), make sure to simplify by collecting like terms.

(xﬁ-l-ﬁzf%b@

Taside
Last

How it works:

=x%+3x+20+6

st Odsde.  Tede Last

=x2+5x+6

Example 3: Expand and simplify each of the following

N )
a) (x@) b) Bx+1)(2x +7)

o (o valy ¥y +7

A - Bx YUy -0
= L ¥ B3t ]

u

= y_a - X - aO
75 N A
c)3(2x—1)(2x +5) d2@y+2)y-1)—-(y—-2)2y+1)
> Vet
(D - (T - (5D
> N2 A

W

N T I

= 3™+ \%y - b -
_ é\')l“’ﬂ *q\j_q_asl_g{-qtsi—;

= \9:)61 +1dx -9

- YyPay-2
) 4(x/—2?£\°56) 1 367T 3B =2) f) 2(3x + 4)% — (4x + 5)(4x — 5)

"
= l(B-ijQB*M—V) - cqws)?w-s)

Y (2 ol -3 HD) 33D HAx -6
( * > > 2 (U9 v Dwr o A6 - (162 -30x%20x '15>

- Y ,,(?‘..ﬁzg 3N *mQ
) = m\e) Sy iéf)cl—g.s>

= a3 v U+ T Tl IR 19> 4 Yo +32 -16x* 435

11

= l 3’”1 - \l’x + 3 O _ a‘xl "l' lf{j( + S 7 Note: this question involves 2 SPECIAL PRODUCTS

that we will learn more about later. 1) perfect square

trinomial and 2) difference of squares





























































































Part 3: Multiplying Polynomials

The general rule when multiplying polynomials is that each term in one of the polynomials must be multiplied
by each term in the other polynomial.

Example 4: Expand and simplify each of the following

m
a)(x+2y)(3x—4y +5)
=7 7

= 3> Y Yy 5+ b éxb - %3’\ {—103
= 397~ B 43y £ 5y H10Y

b) (x? — 2x + 1)(x? + 5x + 6)

mé) -améym)

R
'x”i- 5x3+ex‘—a—¥3-nox'°‘-lax +%" +5rt b

-

= 'x"'+3'x;-3'xa—7x ¥ 6

c) (4x — 3)3
= (Y -33691;@3) AMPORT ANT L
>

- (4-3) (16 -l -1+ ) b 3 = Bk
= (4o -3)( b2 - ayx +C’l> L ( ) ]
=

Wx® - 96x 436 Y 3 - 3

I

= C,H"xg - IWOca-l— l6Kx -2 7
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Factoring a polynomial is the OPPOSITE of expanding

Expanding = Multiplying
Factoring = Dividing

To factor a polynomial, remove the greatest common factor as the first factor, then divide each term by the
greatest common factor to obtain the second factor.

A greatest common factor is the greatest number and/or variable that is a factor (divides evenly into) of all
termsin a set.

Part 1: Monomial Common Factor

Example 1: Factor each of the following expressions

a) —5x + 20 b) 8x2 — 7x
a
- -5 <~sa<+ao> :x(&‘ 7%)
-5 X
. e <&
- -5 /‘ + = ) =% ( % - 7_')72>
c) 25x° + 15x* . Nh(:eeu//:omththfyfmllgzqonbln d) 21x*y3 — 28x2y5 + 7xy3
b 5
4 [ 35+ |5% alxty - aga*
= 5’)( -—— = xé""lx;‘
5! 7xfj Ty Y

5 (5% + 3) = 77433(313”{7(31 +l)

e) 4x2y3 + 10x*y? — 12x3y? f) 8x3 — 6x2y? + 4x? y
2 3 ( ‘hclf\:Jc @‘qaa —IQ;ZQD“ ( ‘L"‘ Tt et )

. (;2 oL 3 a2
- 2y <&3+5%'2~éx) (Y -3y +23)























































Part 2: Binomial Common Factor and Factoring by Grouping

A greatest common factor is not necessarily a monomial.

Example 2: Factor each of the following expressions

AXG+DH+70+D b) 2x(x — 3) — 5(x — 3)
= (y) [2rta 20 | < (x-3) [R5
Y x-3

= (4+1)(32+7) = (%3 (2x-5)

¢)5x(x?+2x+7) —4(x*+2x+7)

t\

7(9‘-)- dx +7)

('X:’\‘ (2’)6 4,7) 5‘,“3( (?{J‘rﬂx +7)~ ({—(12','353“'7})

(R

(2*+ 2 +7) (5x -6‘)

Some polynomials do not have a common factor but can be factored by grouping. When factoring by
grouping:

1) group pairs of terms with a common factor (always separate groups with an addition sign)
2) remove a common factor from each group

3) factor the common binomial (or other type of polynomial) from the expression

Example 3: Factor each of the following expressions

a)ac + bc + ad + bd b) 9x2? + 15x + 3x + 5

= (ac+be)s (ad(Hac() = (7’1(1+157<)“'(375+5>

= C(arb)+ o (arb) = 3n (3245) + 1 (3245)

Z (a+b)(c+a() ~ (37(+5>[3J(_‘.Q
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To learn how to factor trinomials of the form x? + bx + c, let’s study the expansion of (x + m)(x + n)
(x+m)(x+n) =x*+nx+mx+mn

=x?+mx+nx+mn

=x2+ (m+n)x +mn

Compare the result above to the general expression x? + bx + ¢
x?+ (m+n)x + mn

x>+ bx+c

So to factor x? + bx + ¢, you must find the numbers that add to b and multiply to c.

General Rule:
x2+bx+c=((x+m)(x+n)

Where b = m+nandc = mn

Example 1: Factor each of the following

a)x?+ 7x + 12 344 =7 b) x? + 8x + 15 2 4+ 5 =%
- - +3 +5 - -

= (9(-&3)(9(. ) (x+3)(x+5)

c)x? —29x + 28 2% ¢ -l =-39 d)x? +3x — 18 __6,_+:_3_=3
-39 x 2l = 2% b x 232 = -8

= (x-fﬂ)('x-l) - C%*G)(’k'3>


























e)2x? —8x — 42 f) —2x2 + 8x + 42

= & (*-Yyx -2al) = -y =
“1Tx 2 z-al

= &(1(’7)(46*'3)

1 2

P

(-t -al)

\

“2(x-7)(x+3)

) x% + 11xy + 24y?

\
M

o b

24
X

= (xtey) (2 -\-3\(3)

h) x? + 10x + 25 S +5 -0 Noe : This is & sfecia) prosluct calleol
S x5 =35
= (x+5)(x+6)

o Perfect Square Trromi &
L
= (x+5)

(arbY! = &+ dab+ b

i)x*+4x%+3

= (YY) 43 Ler k=g

"
x

= kMeyk+3
= (k+3)(K+1)
- (24D

2+ l=
32 =3
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Steps for factoring ax? + bx + c whena # 1

4) Remove the common binomial factor

1) Check for any common factors that can be factored out
2) Replace the middle term bx with two terms whose coefficients have a sum of b and a product of a X ¢
3) Group pairs of terms and remove a common factor from each pair

Example 1: Factor each of the following

a)3x2§—_—5?—2 R g
St lpel-a e x | o=3ea=-b

= (37-6x) + (1-3)
= 3’34(75_—29”(7‘_"%)
= (x-3)3x+)

COmaah Fo\cl'or
4o wnmon birowial

c) 6x2 -5
= b+ lEﬁx -5
= (62 405¢)+ (-32-5)
= 3x (J45) - I (an+5)

15 4-4 =3
15 N - 66—5):‘30

= (3+5)(3x-1)

e) 6x? + 14x + 4
_ 3 3
= & (3423 e
:1(3x3+61|:+|7<ﬂ,)

3 [ (3l + )+ (2]
3 [3x(xrd)+ | (2+2) ]

= (a3t )

\\

ul

= |/
= (2)) =2f

b) 2x% + 12 B 4
:Jxa-l-ﬁ‘%;c +1d ¥«
=(2+8x) + (3H3)
= o (xtY)+ 3 (7xY)

= (2+4)(a7+3)

S
R

(gmvon 'Faé'al‘ '\'k&
Common binoma)

--5
= '4(-6) ==Y

d) 4x2 6y

= Yy K\j +?7ﬂ~
= (43-%xy) + (3xy-4y’)
= 7z (£-39)+ 3y (x -2y)

%+ 32
65 ¥ w3

= C%&_cp( '—hu—?g)

f) 16x2 + 26x — 12

=2 (‘&%*@—6)

=3 (‘3’4(34-‘674-3:\: ~6)

6_+-3=13

_ﬁ_ ___3 — G( é)z—%
-1 [cwﬂe«)way-c,)J

> a [ % (xn) -3(«+61)j

= 2 (x+N)(¥x-3)
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Difference of Squares:
A difference of squares is the difference of two perfect square terms

a’? —b?=(a—b)(a+b)

Perfect Square Trinomial

The trinomial that results from squaring a binomial is called a perfect square trinomial. Notice the first and last
terms are perfect squares, and the middle term is twice the product of the square roots of the first and last
terms.

a’ + 2ab + b? = (a + b)?

a’ — 2ab + b? = (a — b)?

Example 1: Expand each of the following

a) (x —3)(x+3) b) Bx+1)(3x — 1)
\ : FoIl Metld & ¢ DOS Foraudan Cl X
_,__W’“:’a S = (3%) - (D
= Ay o3y - = (&) - (3D %
-9 = -~ = T \
4x? — 3y)(4x2 + 3 d) (x + 4)?
c) (4x y)(4x“ + 3y) ) (x +4) L) Fol Meflodd ¢ PST ormula
'S pu—
- (%~ (o) ) e
) |(ox"’_ - = x*+Yyx +Y% ¢ 1b - 2" +%x 16
5 - ’)(24- x+ b
e) (x — 5)2 | f) (3x + 2)2
S~
= (- 2w b)Y+ sV > (3742606 67

2L
= 95 - 10x +35 = Gu e +H





















































Example 2: Factor each of the following

a)x2—36 b)x2 + 14x + 49
: Preduc

Methad 20 PST Forda
g L i
oA 147 =\
= (1-6) (,76+6> - e +HY “

2 N
-« + )+ (7]
2w 1 =49 - 8
= () FT) = (x+7)
= («x +7)1
c) 16x% — 25 d) x2 — 20x + 100
A A
= (%)= (5) = (- 202 (16) + (10)
- l o~

= (-5)(4x+5) = (x719)

e) 4x? — 9y?

f) x2 — 8xy + 16y?
- () - () = (G- 20y + (49)”

= (3 -39) (3x £3Y) = “*3>l



















































