Foundation & Pre-Calculus of Math 10
Lesson # b - Common Factors

In Lessons 2 - 4 we were concerned with multiplying polynomial
expressions. We focused on:

A
a) @ monomial by a polynomial eg)2x(\x—|— )= X+ 10x

Z~ \ -
b) a binomial by a binomial to form eg)(ij—/SRx+ 5): Y- Oxt5x-25
a binomial. : w X' 25
2

'¢) a binomial by a binomial to form eg)(2x +€)£x +4)= AxE +¥xt3xta
Ax T x4

a trinomial

In these examples we expanded a product of polynomials to form a sum
or differences of monomials.

In the next three lessons we focus on the opposite process. We want
to write a sum or difference of monomials as a producr of polynomials.
This process is called factoring.

We will be concerned with three major types of factoring, some of
which you have meft in previous courses.

Q) Factoring by removing a common factor eg) 2x"+10x= Ax b( 1 5

b)factoring differences of squares eg)x” —25= {x 1'53 b(”5>

¢) factoring trinomials | eg) x” +4x+3 = (X 4'7)\( K#L\
eg) 2x" +1lx+12= /&x%\(wq}




ex. 1) Find the GCF for the following: /I\ té)é; [ k3x7 ‘%\)

1. —4ng '1)1—20(1.21)3,—-1002/)?' l__’lt_gd), 152%" 2. 18x'y?, -24x7y”
— T e — 1— — b __a’l__é—— e
2. —
\O\\O "HOO\ ) —ZOO\b/ 10a ) \Z) OKB
3. a*bc?, 2ac’ 4. —40a’b,~20a*b* ,~10a*b*

o, A ) |—10d b |

Ex. 2) Factor:

s Check
XXLBX ___ 7_> 6)(1 ‘\b()(

b) 10x+15

5(2x * 5> i
o) 8abc—12ab|15x7y’ ——25xy—10xyzz_ l ox &y~ %X‘j\’loﬁ%

Lop(2e-2)




Factoring by Grouping

Sometimes polynomials in four terms can be factored by removing the
GCF from a pair of terms followed by a binomial common factor. This
method is called factoring by grouping.

Examples:
1) @2+3.%-|-(6x+18) 2) @xz*l\‘ ',12967.3) |
| lOH'S ot ;\)'(LHX—Q%—%LHx—\\

@%Xx f%} - (4x-1) (2x+3) |

3) @cﬂ — 4,a,_LQ0a + 5) 4  6a’ - 96} —2a+3

(Fa=4) - (005D (g qa) - (2a-3)
a1y - 50a-) 07 (a5
(2D (Ya—5) -

5) pg-+pr—sg—sr (Qa -%> (Bo- '>



Name: Foundations and Pre Calculus of
Math 10 Hmoxs Score:
Common Factors — Assignment # 1

SQC/’V\\W\ A OééK\S

Section A: Factor cach of the following by removing a common Factor! (1 mark)

)y 2x+2y 2) 3x+4x
3) 15a-—3e 4)  2x*—10x7 +12x
5) =3yt —6y? +21y? 6) 36a7x*—42a%x°
7) 42a*b?+7ab +6b | 8) 3x*+12x+9
©
” 9) 2ax —2bx ~ 2¢x 10) 4ab®—abdc

P(\\Section B: Factor by the Grouping Method (1 mark)
11) 6xy +4x+ 15y + 10 12) xy+2x+3y+6

13) 5xy —25x —3y +15 14) 110xy + 30x — 99y — 27

120



Name: Foundations and Pre Calculus of

Math 10, Homw Score: 120
Common Factors — Assignment # 1
15) ab + 4a + 5b + 20 16) 2ab+a+6b+3
17) 148 a4 18) 35a+21ab +12b + 20

(ab ~a)+ 0D Fal 5+ 3v) 4 H(5+3Y)
A

19) 6xa ~4x + 15a — 10 20) 24— 6a+8b—2ab






Foundation and Pre — Calculus Mathematics 10 Honours

Lesson 6 —Factoring Trinomials: X 2pbx+c

>

DRSS

Mathematics 10 :

7

s s

Foundations and Pre- Calculus :

4

L R R R O g v e ';‘:‘,‘;\'.vﬂﬁ,',‘.'iﬂél.‘i

Factor by inspection: ?é ﬁ(ké‘-ae xqu* €3

L T T L PO KRS oL AT VAR S D A S A S HA

R R R AU RF AN

When we factor polynomial expressions in the form of x* + bx+ ¢ we need find

two integers which have a Q("é"c’" 09 C and sum equal to
\(\ . If no two integers exist then the
f——

polynomial expression cannot be factored.

Class Ex. 3:

Complete the following tables.

Sum Product Integers

“+12 + 20 Q,lO

+ 8 + 15 | 3’ 3.5
-9 18 "6)’3
’ & 4,5




Sum Product Integers
-15 14 -1 l/] - l
! ¢ -3 42
2 -15 /%, 5
-26 48 -4 |- 2




Foundations and Pre-Calculus of Mathematics 10
Factoring Trinomials: x” +bx+c¢
I. Expand:
a) (x+5)(x+2)

b) (x—5)(x-5)

o (x+2)(x+3)

2. Factoring Trinomials: x*-+bx-+c

Many trinomials can be written as the product of two binomials.

x*+bx+c

Factor: R B N A A S A et VS e
i1
- . .

x? +11x+24 ’g’ Find two integers which have a product of 24 and sum of 11
4]

Example 1

When your mid(c}leq rm and last term are both positive: this means both binomials are positive.
250,

T (XD (x+9)

| x? +12x +20
CX + L }(X"_(O)



Example 2

When your middle term is negative and your last term is positive: this means both binomials
factors are negative.

e (2,79 (2 OReT<)
Lx— ;L)Cx-8> ()

7;> (x-3) (x»%\

=

x” —6“9( 7)1

x* —25x 424 (“Q*L"/ '\)
(x-2H)Cx 1)
x?—9x+14 -7 ’2>

(x—-ﬂ(x—@

Example 3

When your middle term is positive and the last term is negative: this means on binomial factor is
positive and the other bmomlals factor is negative.

K dx-21 GL 73 (X %}(X‘F}B
x? +3x— 40 (—- 5(%) CX__SBCX,\,%X
¥ +21x—100 XMN (Q\SI—H)

(et )
(x+28) (X-H)

x>

3
X "'/0\\)(1—-\00)(
(¥ £21x ~(09)

Example 4



When the middle term and last term are negative: this means that one binomial factor i s positive
and one binomial factor is negative.

x*—T7x-18 L"q( 9\)
(x-9) (X )

x* = 2x =80 C—-lO/ %)
(x-10)(x+8)
v (=6, 5> '

(x-6)(xt5)






Name: Foundations of Math 10 Honours Score: /35

Date: Assignment 6
D A E8x+12= 20) X +13x+12=
2) x412x4+27= 21) 427350 =
3) AP44x43= 22) [P-107+21=
4y x'—-8x+12= 23) pt=16p+28=
5) @’ +2x-63= 24) ' +17y+42=
6) ¥ +2y-15= 25) ¥ —4x-12=
7N X +x-12= 26) x'—-9x—-10=
8) X +6x-16= ' 27) x*+3x-18=
9) x’+5x-36= 28) x*+10x+16=
10) 204+9x+x* = 29) x*—2x-15=
11) x*+x-132= 30) x24x-30=
12) x?—x-132= 31) *? +13xy+30)% =
13) x’—x-—42= 32) x4+ 7lxy—72y" =
14) x*+3x-10= ' 33) x*+6x—27=
15) x*+5x-14= 34) x*—Tx—8=
- 16) a’—4a-21= 35) x*—10x+25=

17) o’ —2a-15=
18) a*—~a—56=

19) r*—2r—-99=



Name: \/\CU\ Foundations of Math 10 Honours Score: /35

Date: 7~ Assignment 6 T

) X +8x+12= SW Q( )H',)B 20) X +13x412=_

2) X +12x427= 21) ¥ +27x450=_( X1 25Kt ZB

3) X +4x+3= b( £2) XT\S 22) [1-10f+21=

4y x'-8x+12= 23) p2—16p+28=( E-—Z}(E~[L\X

5) @ +2x—63= b(*tf[;bh?) 24) Y +17p+42=__

6) Y +2y-15= E}H~6)U<"5) 25) ¥ —dx—12= (X =6 ) 2<(—7/§

7) K +x-12= (ZH’"\\( X/%B 26) x> —9x—10=

8) x'+6x-16= 27) x*+3x-18={X T6 )C)c '*?>>

9) x2+5x—36=§\><'\“q\b<’~[/(3 28) “x? +10x+16 =

10) 20+9x+x* = 29) x2—2x—15=(\X"6\( >(1"3>

1) 4 x-132= X 12) X‘lD 30) x*+x-30=

12) x*—x—-132= 31) x2+13xy+3oy2=b<1’?>>c; ‘)L’xf l(_’)tﬁh
13) x-x-42= (X~ Xf6> 32) x* +7lxy—T2)* = (X+7%;:>( xé 50
14) x*+3x-10= 33) x2+6x-27=_( X+ X ~3>

15) x*+5x—14= f?_ﬁ_’}‘)[ x—9%) 34) ¥ —Tx—8=

16) o’ —4a—-21= (Or}}!,a’r%ﬁ 35) x*—10x+25= (X-f;)(x-~5)

17y @ ~2a-15= (0 =5) 043 ) kx~6§w

18) a*—a-56= —

19)

PP —2r—99=\Y +°( )U’lb



Foundations and Pre — Calculus
Mathematies 10
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A 2
i Factoring: oaX + bé(’ ¢
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[

Factoringﬂk)(o*{-b X+ (_ using the.decomposition method

a4

Review # 1 Factor by the grouping method!

X
90\25—7 a) | 6x” +3%+8x +4, b) \Ex2 +3x +Rx+4

b\nav\'\g;é)’(ig X"’B ;\- \A',QQ XJ\’D, 2X (4X‘f’ D T 4(&”’ N

- @X A)(2x+ 2) (4 Xt x4

Fackoeed W

The method of factoring ax’ +bx + cis done by breaking the middle term (b value)
into two integers whose productis gc.and whose sum is b. This is called the
“method of decomposition”©

In order to factor 6x* +11x+4:
Step 1: Find two numbers that multiply to &ﬂ and add to “ ,
7
. | 0°4 |
Step 2: Rewrite the question, decomposing the middle term into the two numbers

from step 1: QXQ\‘HIX 4 Y ‘+

/\
| a4\
@_ﬁ_@%\%}i—};ﬁ/ ‘l‘D B2
. X .
A (A T4@XT (25D XA



Step 3: Now factor by the grouping method!

codd Nowe potten 6% +Bx DK 19,
A (BxtA)+) (3xr)

= (Bx+4) (21

¢ Factor!

a) 3x*+8x+4 + b) 2x° +7x+6 X %
S QAX*44x i;b)(fb \a
3x°‘ +@®+4 A

X +a)+2 (x+2) =X ( XTQ%L@
S—;%x{—a—é@% 2)) @@(’&X@X @j
X +/x+2 X_\‘\_' d 6x° +17,x 3

- ¥ (Bxr3) ) (Sxt) ok b x+33 \(xDa a
= 6x+:$($<+h b(a+T) () (6x 3
e) 3a°-2a-8 K ,{_ N 12¢°—8a+1 +
_20-batdos  9qlo =0 m«ao H \
-20.(03) @@ D \3

Faaod) 53 (a (a_@-\@_@
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Factoring Trinomials of the form

Class Ex. 2:
’ Factor.

a) 2x*—Sxy+2y°







Name: Foundations of Math 10

Date: Assignment # 7

Instructions: Show work on a separate picee of 15) 6x* ~13x+6=
paper neatly and clearly for full marks to be

given

: 16) 2x* +x—1=
Factor ax® - bx+c¢ (where a #0)

17) 9x? —24x+16=
D 2x2+7x+3 =

18) 8y’ +2y-3=

2) 2x7+5x+3 =

19) 9x* —x—10=
3) 2x2+11x+5=

20) 1272 +13r—4=
4) 2x*-5x+3=

5) 5x* +6x+1=

6) 5x*+9x-2=

7y 2x> —15x+7 =

8) 7x*+8x+1=

9) 3x?—2x~5=

10) 5x*—12x+7=

11) 3x*+14x+15=

12) 2x” +5x+3=

13) 3a*-23a-8=

14) 3a’ +a-2=




%Ze\fiaw
| X2+ bxtC

ot Ix xR
(x+2)(x )

(xﬂ—?D (>< 4} ’\—

\

34
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