3.1 & 3.2 — Factors and Multiples Name:

_Date:
Goal: to Qe_termme primie factors, GCFs, and LCMs of who]e numbers, and find roots using prime factors
Toolkit: Mzin Ideas:
* Division

s Multiplication
o Writing repeated multiplication using powers,
£.g. 2X2X2X2X2X D=

Definitions
Factor ~ a term which divides evenly into another term
Prime number — when a number has only 2 distinct factors (1 and itself). Examples:
Composite number — when a number has more than 2 factors. Examples:
Prime factorization — a term written as a product of prime factors
*every composite number can be expressed as a product of prime factors*
Greatest common factor (GCF) — the largest term which will divide evenly into a series of separate terms

Least (or Lowest) common multiple (LCM) the smallest multiple Wh]Ch is common to series of separate terms

Prime Ex1) Write the prime factorization for each of the composite numbers:
Factorization a)3 b) 6 c)45 d) 47 e) 3300
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Perfect Squares & | What is a perfect square? 220 2. 51 al
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A number wla's Square roo+
What is a perfect cube?
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Ex2) Using prime factors, is 1296 a perfect square? If so, what is the square root?
Can the prime factors be arranged into TWO tdentwal groups?
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Finding the GCF
by listing all the
factors of each
number (the
rainbow method)

Finding the GCF
by writing the
prime
factorization of
each number

Finding the LCM
by listing the first
multiples of each
number

Finding the LCM
by writing the
prime
factorization of
each number

What types of
real-world
problems involve
GCFs and LCMs?
s i H H

Ef Lé’-@u ‘ra %of)?‘uzf'\"%
~ -
tor ge g e -

H

34

c LAl fhan vELES
grann y 0 F
1 )
‘j%‘\ i ;%:ive"‘
(o’ Lo

£ R
[ORREN

Method 1 — list al! the factors and find the largest one in common (write small!)
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| Method 2

1) write the prime factorization for each number
2) highlight the factors that they have in common

3) multiply all the common factors together go get the GCF |
" %-Fake tho. lens] of each

126 MY V¢ 2377 _ A
< e v b 243 prie (ol T the
FAAN /N /N Nels
T 9 30 34 B P !8
SN Gop= 23 =
3 5 22 2 2

Ex6) Find the least common multiple of 28, 42, and 63
Wethod 1 — iist the first few multiples of each number until you find (the first, lowest) one in common
2%: 29,56 ,84, 112, 149, lbg,__l%b}lllﬂg'ifb
Lot 42, 8H, 126,169,210 25 -
12 Lt ,tgﬂ,_ﬁr 252, Lom = 252
62 5%, V26,189, 262)
Method 2
1) write the prime factors of each number
2) highlight the greatest power of each prime in ANY of the lists

¥dak, Wy mod of
3) muitiply the greatest powers of each prime together to get the LCM Hake e mod .
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Ex7) Beside each problem, write whether you would need the GCF or the L.LCM, then
answer the question!

a) A bathroom wall (the part above the bathtub) is a rectangle that measures 78" by 60".
If you wanted to cover it exactly with square tiles, what is the largest possible square tile
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b) You have red bungee cords that are 18cm long and green bungee cords that are 14cm
fong. What is the shortest length of connected bungees you can make with each colour so
that they make the same length?
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3.7 — Multiplying Polynomials

Name:
Date:

Goal: to expand monomial and bmomnal products (multiply out!)

‘Toolkit:

o Adding, subtracting, multiplying polynomials

»  Multiplying powers with the same base: add

the exponents

Ex: (23 = X

Collecting like terms: same variable(s) with
same exponents . ‘
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| Ex2) Expand and simplify:
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Ex3) Find the area of the shaded region {simplified!)-
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Date:

3.3 — Common Factors of a Polynomial Name: Kéﬁ

Goal: to determine the factors of a polynomial by identifying the GCF

Toolkit:

e Finding the GCF
¢ Distributive Property

Main Ideas:

Factor a binomial
using the GCF

Factor a trinomial
using the GCF

Factor polynomials
in more than one
variable

Ex 1) Factor the binomial: 3g+6 =9 2 Jerms 3 3 A
what's b 60F of 3 and 67 37 0 T30
Can the veciable be {)ar+ of Hu 6¢F? No, Lecamm'zwm s a cu\rhw"

Ex 2) Factor the binomial: - 8y + 16y?

REOrJ&I' ‘Ffom l\it’kﬂ‘} 'io lowes} Ao)we (&-‘Po\netfl’ on V&I flﬂ.lnltg
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Ex 3) Factor the trinomial: 3x* +12x-6_
3

3(x*+ ‘-lz_-'l)

Ex 4) Factor the trinomial: 6 — 12z +182>

Reocder * |82° 122+ 6
' (2 & &

6(32*-2z2 + ')

Ex 5) Factor the trinomial: -20c¢*d — 30c*d? — 25¢d X |,€ 'sT Jerm is

-5cA(HE+ 624+ 5 ) Ghosld be negative !

Reflection: How are the processes of factoring and expanding related?



3.5 — Factoring Trinomials of the form x?>-+ bx + ¢, where a=1 Name:
- - - - Date:
Goal: to use models and algebraic strategies to multiply binomials and to factor trinomials.

Toolkit: ‘Main Ideas:

2
s Factoring f}x +§>I+C

I’ ,
el fiaeat o (oot conthunt
Tor x?* o X

Definitions:
Descending order: the terms are written in order from the term with the greatest exponent to the term with the least exponent
Ascending order: the terms are written in order from the term with the Jeast exponent to the term with the greatest exponent

' Steps for Factoring a Trinomial in the forin: ‘x2+bx+c, where a=1
With any factoring question, first check to see if you can factor out a GCF from ALL terms!
Step 1: If needed, re-order the terms in descending powers of the variable (biggest to simallest)
Step 2: Find two numbers that multiply to equal the ¢ term and add to equal the b term (add to the middle, multiply to the end)
Step 3: Factor into two binomials using the numbers from step 2, with the variable from the question placed first in each

bracket
R S, 3~ - A
Multiplying two Ex 1) Expand and Simplify: (x — 1)(x” 7)  uscFOL k
binomials \‘\_ ) . b=-¥ cama from
X T~y 4 1 adding -} and -7
= f
X*-8x +7 T e g elbilyey
Rementber: expanding and factoring are opposite operations....they UNDO each other!
Factoring a trinomial | EX 2) Factor the trinomial: 1.)cz ; 8x + 7 ...we should end up with (x — 1)(x—7) |
Q =} = '8 = - &
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x‘+bx+c 2 : y
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always end up being 1

in these questions! Ex 3) Factor: ,a® = 2a = 8,
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written in ascending . o~
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Ex 5) Factor: —5h? — 20h + 60
s S5 =5
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Reflection: Does the ordez in which the binomial factors are written affect the solution? £ piain.
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Name;
- R ol Date:
Goal: to cxtend the strategies for mulliplying binomials and Factoring tuomials

3.6 - Polynomials of the Forpy ax” + bx+ ¢, agl

Toolkit:
» Multiplying binomials -
» Factoring

| Main Tdeas:

Faetoving by iJrrmmumtmu' (nrbtli sl when the a 1 in oy b Iyx 1 c)

Witleany: Metoying, qllcsll@n lirst cheale to sea iTyon can Mhetor-ont o GOV brom ALL tevims?
Step Lt I needed, te-ordor the lerms by destending powers of e vaniable  igeest o smallest)
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' Step 5
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Factor by Grouping
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Ex 3) Factor the'trinomial: - 7m — 10 + 6m”*
feprdar: | ros s Sh0 g * I_ m} ) l.j ¢
‘ o for— Fies <A Yo% i lig v (.
Bdo -bo ®H - o S 2
tb Ale ¥y ‘ém? +5 nq’: = ;I.,z-m = ,O
ZIx-20 2 =42
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If you can make a
trinomial have a=1
by removing a
G.C.F., then you
can use “the
simple way”!

a=8 b=-8& C=-5
n ghtsz /
X ac v  x -0, +-I8
20, 2)
Ex 4) Factor:  6x2 + 14x — 12

6cF 2 (3 +Tx-6)
Q‘Z, k"-" C”(:

X —\? ,_“"'\7
Ex 5) Factor: 3x%+6x —9
Ok 3(x*+2x-3)
a=l b=2 ¢£=-2
temember ifa=l, can
Tackor easier!
xc tb
X3 .+ 1

integers can you find?

4x*+ Ox+9 X 3b,

E;c_fi_)Fa_c?o_r: ap? — 18{)6 — 5q%

Xat, *+ b

t b

dp’ Lfﬁl P09
ap* 2 1;“{. “A0pg, ~ 247
7, (M p"@)‘g‘}“p i

g o)y 5

2 (32 +Te -6 )
' AN
Ill 5_(’ ‘ q ke - 27_( {:.

1 2oz +7) ~2(x+3)

2 (2431

; / 3(76 +3) (_X—IS

N

3,-1) :
Ex 6) Find an integer'Eichplncc 0 so that the trinomial can be factored. How many

Lackers of 300 36,1 D37
¥, ) P -3 2
18,2 =20 &“‘Q:’/
,18’~1 W I-Zo\ :‘W ‘
12,3 =118 m’ru’us
/:"_J ,«,l--.lflf'_f,.-f, [ 9, 4% 203 |
i les s 1a g -4 B3
L Lo
. Lo, o L
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Reflection: Will deco_mpositi;n work if the a value of a trinomial is 1? Do an example to prove this.

Yes!



3.8 — Factoring Special Polynomials Name:
\EL
e e Date iy
Goal: to investigate perfect square trinomials and difference of squares OL

Toolkit: ‘ Main Ideas:
s Finding a square root
« Finding GCF
»  Multiplying Polynomials

Definitions:

Perfect Square Tnnomlal . trinomial of the form m +2tmn +n?; it can be [actored as (m + n)?
or of the form m? — 2mn + 0°; it can he factored as (m - n)®
Difference of Squares: a binomial of the form m? - n?; it can factored as (m — n)(m + n)

‘Warmup: Factor the trinomial 4x” 4.\ + 1 nsing decomposition.

(i‘!f)(l) = Y IL): - )J’ \:"f J[
}z""" —
-2 ,"; 2x(2x-f)-1(2x~:)

(2= N(2z-1) = (2x-1)°

Factoring a perfect | Decomposition works, but it is time consuming, ELsL to see if the trinomial is a
square trinomial perfect square! If so, it will be quicker to facior. Ax’ —4x + 1

Step 1: Is the trinomial in order? lfes ; Can you factor out a GCF? Mo
Step 2: Are the fivst and last terms perfect squares? UYes

if the brackets should have a “+° or ‘-¢ in between the ler m-. P

i l
(2= - l)(.?nc*!) = (2x~i)
Step 4: Now test that the middle terms (the ‘O’ and ‘T’ of FOIL) add to the
middle term of the original polynomial. If so, the trinomial is a perfect square.

2% Rx = —hx v Yes.

————
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(\M W'Jﬂ.,(f’-- ferm 25{/((.’_

Hho g 4 s
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Step 3: Make two brackets, and write the square roots into each, 1hen figure out .

Ex 1) Factor the trinomial: 36xplgx +1 LA sl s dlle. '/fm
Inorder? Yec (éz+{>(v,11* ) bx ¥ br = [2x

"/O{‘c/ S *,Z(?a«./ X ,‘/“C_wﬁ{,)(;zgg, .

P A

Ex 2) Factor the trinomial: 18x* — 48xy-+ 32y " Chadh 1 widdle Jem: )
Inorder? o 2( Ay ¢ mtj Y -1 Awy -l2xy = Ay
GCE? e 2(Bx - N
2 F‘J)“l ) IO CORT

IIx 3) Factor the trinomial: 256 )"?{ ol b r]‘) : / ()J_ _L_t.j)_, e

; - 2 Y. 4. ]*‘.' k:
Tnorder? Yor (5, 4 )5 ) e ol 14

- S o oy ol j;‘v

!‘Jf“l‘. _') fr\jﬂ 5 aay N ']f “ )\‘f{ i f__Jh:



Factoring a Difference of Squares is only possible if you have a binomial. The binomial must

Difference of have a SUBTRACI (difference) in between two PERFECT SQUARES (of
Squares SCUATES ).

Ex 4) Factor the binomial: 81m?* - 49

Step L Is there a subtract in the middle? e

Step 2: Is each term a perfect square? U e

Step 3: If not, is there a GCF to factor out? No

Step 4: Make two brackets, one with a ‘+’ and one with a *-*.

Step 5 Square root each term and put into the appropriate position in each
bracket.

(qm +] )(qw\ _,7 ) CHECK: (‘ﬂu/\i"f)(ﬂm{])

=Blm" ~L3m 1 £3m-HA

o, = 8lm" -4 v
Ex 5) Factor: m"- 36

‘(_Mffé)f_m.~é)

Why is one bracket “+* and'one -* 7

Thws Wt” Canse WM{‘&{{L \]lé,(mf ‘Fa )'e. o//o_rnéf
Fhereby 2 A(fa:{rv P e .

Ex 6) Factor: 32v* - 2w’
l(lév -w?) = 2[‘fv+w)UN”W)

el 2

Ex 7) Factor: A

(5"'1>(; %)
Ex 8) Factor: x° +9 ‘
' nofa a[ncfefeam oyfsqw
:ﬂ{ Qum uP 97»1;«&! m_r_muf be ‘ﬂef’/fi"‘ffﬂ/ .
Ex 9) Factor: 25 - 162
,Z('X J;! . Sunm it squrres, cannot frctor:

@
2{2-a) (n*+9)
(2/ * ) — - another AiMerence £ 5 e s

2 (x4 )(x-3) (2> +9)

*1f you have a 4™ power variable, there is a good chance there will be TWO
LAYERS of factoring to complete.

Reflection: Does a sum of squares factor? Explain.



3.9 — Factoring Synthesis Name: / /) 4
Date: (& /
FACTCRING FLGW CHART
[ STEP 1 Take out COMMON FACTORS (GCF) ]
‘ B i B . STEP 2 Ask: How rha: l\fg;nTS are there? B _|
" _ _ ~h
TWO THREE
Factoring trinomials: ax’ + bx + ¢ .

Test for differencé of
_squares:, s

o =
\

' *You heed subtraction .
(“difference’y and.each .
term must be a 3

_iperfect square |

If you don't have
perfect squares, check
to see if you can factor
out a GCF. '

(a+ b)(a‘—i"b')‘ y By’

oL

62_b2=

Exampie:
g 4X2;::- 9 . :
(2x + 3)(2x = 3)

Example;

2m?- Jiffn?" ’
2(m? - 16n°) .,

2(m + 4n)(m - 4n)

Example:

4w + 9y
*cannot factor
Asitis a SUM
of squarées”

STEFP 3 Ask
*If the nnginal question has an x* term, there is

ks

Is the: trinomial in order?
Can you factor out a GCF?

Type 1:a= 1

i—,(cnnpio ® - 3X+ 2

!\nl« Wwhat Al)l )8 to "b” (here -3)
MU! TIPLIES to“c” (here +2)

.f\n -W{ i =,

Wiite-factors:;

A

(% — 1)(x — 2)

i‘,{p(‘ :a#%l .
_ls it a perfect sq&zagc trinomial?
"-Are first and last terms perfect squares?
Is the middle term correct?
I mmyln 4x 2%+ 8
! :tor e mq s are foots:
Middle term' ~Bx — 6x = -12x

!f ;t isn t a prwﬂ ct square trinomial,
"factm u*nrnr[ DECOMPOSITION.
Example: 2x° —~x — 1

Askwhat-ADDS to *b” (here —1)

& MULTIPLIES to "ac” (here 2(=1)=-2)

< CAnswer: 2,1

Use these to split (decompose) the
meddle term into two separate terms:
2v — X =1
22X — 2x + Ix -1
Factor usmg grouping:
2x{x—1) #1(x - 1)

See if two brackets are the same.
Factor the bracket out front as a GCF, &
the ‘leftovers’ make up the 2™ bracket

(x — 1){2x +1)

FE7 Look inside each factor (bracket) and see if you can FACTOR FURTHER.

a good chance there will be 2 layers of factering!



e - \ Ty Seo S
Practice factoring | Ex 1) Factor: ax?—22x + 60 h,m " i l_‘?f' 1 thad X C pad 4l

-

expressions using ek 20n7 -*Hvt $30) 7 8 n
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