Unit 1: FACTORS and PRODUCTS
1.1 Factors and Multiples of Whole Numbers

Factor: (R, w\\o\gw M o valw is W{h“lg
Adisib\e 'btj (gcs Yo o Afodecs of 103
Product: Jha. cesubt Lirun an;glj L o rea(e nnebels
(1% 5t gradurey of 21X R)
Multiple: %ww of o and an noXwral ¥
( 4,3,\b orr wuikiges 2)
Prime Number: o & Pk is ap.'i\j d[vi,'sib"-'-b‘j | ad 'I""S{\‘G

(eoy "D o 3, o ot Fackers

Composite Number: @ Ya ‘: d‘wi,'s'lbu'
Circle all the prime numbers and?put an X through all the composite numbers in the 100
chart below.

DK@ (@8]0
DY@ x| |e |@]r @
20 R|@ 2|25 |2 | 27| 2 |@D] 30
@D X |33 | K|35 |36 |@B|as |3 |0
@ % |G| 5 |45 | w6 (@F |48 | 43|50
51 34 (5 55 | 56 | 57 | 55 |€P| 60
@?;’5-63;65 66 [E7)| 68 | 63|70
@‘%@‘7&?5 ?a@?a@ao
81 B | [Bh| 55 | 86 |87 |85 (39| 0
91 Bk | 23[9 | % | % |(E)] 18 | 9 oo
What about 0 and 1?

N Qeiceee (@ engustte
Prime Factorization:
Pr ot Locion o6 Bre qreduck of &5 e fackers
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Greatest Common Factor: ﬁw -?mdru‘ lﬁ'\ﬂeﬁ' Q %S
Yrowe_in cammon

Least Common Multiple: Ly, \eost ¥ ﬁ\:{\' is divisilole lfj

0 oc woct ¥%S

Example 1: Determining the Prime Factors of aWhole Number
Write the prime factorization of 3300.

e

}3 3%& RO AN RIRG
L5 %R :Qxﬁx%x‘;x%ﬂ\
Ql;,?/\‘lﬂﬁ) :—‘a’l\,{316 Xi\

Example 2: Determining the Greatest Common Factor

Determine the GCF of 138 and 198.
@3% . QO u@% S RCOWARY

. covemonaciers 2540

GCr =k
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Example 3: Determining the Least Common Multiple
Determine the LCM of 18, 20, and 30.

IR > 3(,54912%0 13,126 U4, 162\ %O

\RD 15 RNvJ:’ﬁp'“LO‘F 13,20 ¥ 30
“\RO 15 Ahe LEM

Example 4: Problems involving GCF and LCM
a. What is the side length of the smallest square that could be tiled with rectangles that measure

l6cm by 40 cm? Assume the rectangles cannot be cut.

. Cind e LCM of \L 44O
16 -=;."5"L_,“t°’it‘;ql Q
0 ,ﬁgd,:_cbuf (6 ¥ 4O

*

b. What is the side length of the largest square that could be used to tile a rectangle that
measures 16 cm by 40 cm? Assume that the squares cannotbe cut.

- £l X, K ok 16440

m 6' 1 20

GC/F 15 D.
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1.2 Perfect Squares, Perfect Cubes, and Their Roots

Perfect Square Number: @ Mﬁ* wocHen s & ?M :l-..lt"(l(\
an \rlz%e.r \oase and an WM“{:
Perfect Cube Number "t =1c c’ '?‘é 3 m“*
m w & ( S_ \, f‘l %j
Which numbers from 1 to 100 are perfect squares and which are perfectcubes? In the

hundred chart below, but a circle around the perfect squares and an X through the perfect
cubes.

%‘? 3 | 5

s |7 X[ 10
23| m s |@] 7]
2 22|23 |42 26 [ )| 28 [ 2] 30
I E € EAEIED S
46
6

4 42 |43 |44 |45 47 | 458 @ 50
5/ 5Z |53 |54 |55 57 |55 |59 |60
6l 62|63 & 65 |66 |67 B8 | 63|70
0072\ F3|\TH || F6 | 77| TR 7|80
@ 82|83 |64 |55 |86 |87 |85 (8790

a0 92|93 |ay |95 |9 a7 |9 | aaio
D. Continue this investigation for the numbers from 101 to 200. Which numbers are perfect
squares and which are perfect cubes?

Positive |1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
Integers

Perfect
Square ' q q W |25 3"- 49 (A \ [W0e }1\ |I.|"-| l{ﬂ. L1 5

Numbers

Pertect

Cave | | € 27|14 25 |2t 318513 [T23 1000|831 N Tqp0] 2744556

Numbers
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Example 1: Determining Perfect Squares

Is 40 a perfect square? Explain.
Na. oR
(4030 ok bdven | IEO = (,.’,5?’1,.
%24 Yo7 -4 isEta 15 o deciered,
o SowAL ,
gec e Sop R oA

Example 2: Determining Perfect Cubes
Is 1728 a perfect cube number? Explain

\TB= VI 7 s o uie
ar

e

5] \.—1')3 =\

SquarERunt:aSr\ Jq WM'&RL\W’L 15 ™.

Cube Root: Q:J—?:’ o wmmtﬁ -

Example 3: Determining the Square Root of a Whole Number
Determine the square root of 1296.

Taa6 = b

10 IAPC 5 Factors and Products



Example 4: Determining the Cube Root of a Whole Number
Determine the cube root of ¥2&:

42\0.

>Jad0 =i

- O 5 et o gerkedk cvat

Example 5: Using Roots to Solve a Problem
A cube has a volume of 4913 cubic inches. What is the surface area of the cube?

Volume= Lx e L "f'?iég,\e.nﬁ\rwf: oot 15 17 indnes .
=413 i’ ( sidus of acioe.
ﬂj :‘—qqr’) i.l'\q \Tﬁﬂ ‘SHG‘F“'S“&‘;_‘IE:E;?
L= QA ’ g

L}l’liﬂd‘ﬁ
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1.3 Multiplying Polynomials

Polynomial: ora ¥ or "H"‘-ﬁm"e Teens cﬂh’\'ﬂ'\"g
yacioes & (Indi nded  Xgonarts Coa HED

Monomial: g W V-E/ ol Yeren
Binomial: & Qo\&ﬂ\otﬂ-d w0 yecere

Trinomial: o Qaiwoi w] B ks

. ¥ aﬂh Yo o
Constant: O\ %* Yo doen<Y Orancf ¥ 5 0oX \Joﬂ‘b‘

Descending Order of Powers: —?}'{@*_ b@*’f}ﬁ-l- kﬂ “+ ‘g

Naming Polynomials:

Degree1: x of X ) lre’ Mw.quf,fﬂ'k‘

Degree 2: 1’1;) Q%W'\“t
Degree 3: ‘{'?:) Cuanc
Degree 4: ‘;lﬂ") ch}(‘b
DEgIEEE:‘L‘}":) &mﬂ’(i(-

T | Tema | Name | | Neme || St | Pontent
[ | foeromiod | Q. |qpadeit| ¥ ) O
5 1 bormed> fiae |y | -4 | O
119 e O godd % | D |7
w2 1% Mrewdl A ok | -4 | %
ot =2 | rinoed| 4 ppocq Y |G\ [T

—ers+2ri—k—10 | 4 ‘Eapj,p\q}. 7 uiakiC q\’\ /L,}’lr\ — 10
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b.f—3x% + 2x_2]+L?_'x — 2=
L
T Ao
c. Bx+2)+ 2x +2)=

LA 22 = SR+H

d. (—3x-2) —J(2x + Ty) =

-2 =W Py F ~5x =y~

Remember, when you multiply two powers that haye the same base, you ﬁ the

exponents. (fx_*‘j — ‘f'
Example 2: Polynomial Review: Multiplying
Simplify.

a. (2x)(7y) = \L\qu}

b. (—3a)(2bc) =—~losboC
e (3x%)(4x?) = \0.}(6

3 2
d. (-8xyH)@xy) =~k Yy

e. (x?)? = ﬁé’
Y b
£ Gr)p = DX .
=

5 @} = (01.1 + A%
7Y

AL >
h. —3x("5:(\'2";: + Txy —2) = —-{a‘:’\b -le?‘j 4 Y
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i Sm(m? —4)-2m*(m + 1) ':j
» %)
o5 A0m ~ % -3n
%
fslh - Qm “ACm
Example 3: Polynomial Review: Dividing
Simplify.

4’ +2x

2x

—187 P + 127+ 3t B
6t

The Distributive Property: Recall: 2%;: —4)= 2x—8
The Distributive Property for Binomials: @*uﬁxﬁh

(mz
S

(D)
The BOX Method:

b S
‘J' ';L Q\l?' L\‘ '):f?’ + L"J(-Y\v ""—5

_'| -

FOIL: Gicsx Omwide T8 S"ﬂg{

CERN
P = w k=D
- APHORD
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Example 4: The Distributive Property
Expand and simplify.
a. (x + 2)(x + 3) =

}@*’51*‘1& L
= X6 (,

b, (2x + 1)(x + B) =
Ve albx +X €D

= PO T

(x + 7)% = (‘;L'I.'-IW*—‘D

3 4
= AR I T
= _\L')..tl'l.l‘*.‘.lkq;

Lg]

d. (x-5)(x + 5) =
L 5% ~o% =22
- =00

e, m’ﬂ =

Y LU CE SR
% HTAY U Al

(x ) (2x X +5) -;l+‘5><—‘rl‘3
—

Y 3 2% . S —-<X
PP SR
O+~ A+ Lox 720

z. (x+2)%=
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Example 4: The Distributive Property
Expand and simplify.
a. (x + 2)(x + 3) =

b (2x + 1)(x + 8) =

d. (x-5)(x + 5) =

e, (x + 9%+ 4x +2) =

f. (k2 4+3x—4)(2x2 —2x+5) =

g (x+2)%= L%M@w'ﬁ

( A -r’lb&*“’b(ﬁm
({"-{- Qy ) D)

(rr e X D)

\f’ X 'L‘g:l *\’l‘ﬂ. 'l'?
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Example 5: Simplifying Sums and Differences of Polynomial Products
Expand and simplify.
a. (2c—3Mc+5+3(c—-3){-3c+1)

(28 $10c-3A9)+ 338 cx9e-D)
(W ¥7~\D) (3 x\8e D)
(LSS + (-a 30 -~

e ¥~

b. (3x+y—1)(2x —4) — (3x + 2y)>
(Brry D) ~G*FAYBxY
((a&q'ﬁr’laﬂ.b-% \;}Qx'q‘f‘"ﬂ ~ (AR r by > &EH?)
(L2 ¥y A Hord ~( T 0y T
L}‘*’J}ﬁ“ﬂ""% > f‘)e' ~VIxy) '3""51

NG oxy —ax - l-’t»)-'*'-h;'-tq
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1.4 Common Factors of a Polynomial

Multiplying vs. Factoring;:

. ho A
?o\c’f&ring) s Yo ogeese’ o § N\‘-J"’f’t{)‘uﬁ\"%.
Recall G.C.F:Find the GCF of each followingset of numbers.

a. 7Z2and b4
cr=4
2,%,6,4 G

b. 48x%y® and 60x3y

13°Y

Common Factor: -‘[“M_ W(gﬁﬁimw Vo wate, Yeres hGreinmmmen,

e g a6 g B R g

Example 1: Binomial GCF Factoring

Factor each binomial.
a. 6n+9 @%3
3(9;\%*"‘;) Lo A
b. 6¢c+ 4c®
Qc (% +2 o)
c. 72x%- Bx

8x (@x = 1)
d. 24x®y- 12x3%y? + 36xyw
1y (2 x =13 )

e. 2(x-y) + Tx(x-y) m W:(x—@
Ao + Tw

W (A +T7%) (X#%Qﬂﬂ

f. 3x%-12x* + 15xy

2y (X -%uﬁb)
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GCF Factoring

1. 8xy + 4xy?

Axy (@ +W)
2. 9m® - 9m? K"El @
qml(f“"\ - D

5o c?("\ ab — D

4. 12w¥t? —owt? + 15w?t3

3&.: 'Ea.(}—\wo._fz) 1 6'-‘-’{'3

5. 9y?z% — Bly*z? — 90y?z*

A 22( )= Y- 02")

6 2+ +yx+1  Lgv W= Xt
MEWE VNS

w{? +%\ = () Ary)

7. 3a(2 +y) +4b(y +2) "‘J:b"'g“
2l d) -+ Ab (1)
oW + Abus

w (32 ¥ Ab) ( «.)-\—QX'SOJ‘ 4b)



1.5 Polynomial Factoring

Factoring Trinomials (ax? —l—@ wherea = 1)
In this case, you are looking for a pair of numbers that multiply to C and add
to . “Break it up” in brackets and you are good to go!

Example 1: Factoring Trinomials. .ll L

Factor. Two ¥s W“ﬂ*‘?”ﬂ‘rﬂ
a. x> + 8x + 16 ol odd Yo K.

(‘;{-f’-f Exf'*\)

Cady+dy vl

f{uo NS M M;ﬁ?lj-t'n -'(p ) ond add 1o -\

b. xz;!x—ﬁ

(% -*;)(?‘ +2)

Koso W5 muliighy ¥o 725 taad =5

+ Koo 5 iy TR dodite 0

f. -12—-10x+=x

*
Y -10% ~13 ¢
0 .
CoéX JockoC
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Factoring Trinomials (ax? + bx + c... wherea #1)

In this case, look for a pair of numbers that multiply to Q.Q

and add to

. Rewrite the middle term using the two numbers you found. Now factor by

AV \
-
Example 2: Factoring Trinomials.

Factor, 1=6

a. 2x% + T7x + 3

\Qxa"l‘ (:Xrl",l-’( +’S_j
WX +3) L (x+>)

(x5 (D)
REDFRX —DUse —4 ¢

N (3w (A — 2 ()H"l))
L

e. ?lé:;’ax— 6 \ch) {wq&"%

SRR Y
3% (Ux+3) ~(Ax+3)

> %K'ﬂ B
(Ux D) Q‘Q&@O% & -0

ety
l 6““"1- ‘ﬂ o 10—
B r0 A5 = (5erO3a)
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1.6 Special Polynomial Factoring

A trinomial thatis a difference of squares will be in the form:
2oyt =(x-»E+y)

* Both terms are perfect squares
* A minus sign means a difference

Investigation:
Multiply the following binomials. What do you notice?
a. (x+3)(x—3)

-9

b. (x—6)(x+86)
R
g'l*w..u-’ﬁb = -6

Example 1 Factur a Difference of Squares

Factor. Q{_) "‘{4}

a. x?-16 Think: both terms are perfect squares. What

value do you need to "square” to get each term.
(¥ qx x—4)

b. f-mn 1

oy -((0)
(X +10)( X~ 19)

(o d:f:) “(ag)” (G0 & —an)

%“ A pran + G pmn =B e
OIS
(4 +*X4 ~%) u
T (0
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Example 2: Factoring a Perfect Square Trinomial
Factor each trinomial. Verify by multiplying the factors. q[":):"")g
a. 4x’+12x +9

4"+ \xx 4
(W ¥2)n +3) mﬁma
by * by ¥ % (WD +3 (X +D)
{\11-&'%3(1**7;
QD(yeteo
b. 4 - 20x +25x7 Q@;}_‘lﬁxi—q

QHX-20X T4 NHYEBXACKFY

o
(5% YR Gy (5% DD

(5 -2) (67(4\

Example 3: Factoring Trinomials in Two Variables
Factor each trinomial. Verify by multiplying the factors.

2 2
a. x° + 6xy + Sy Think: What two numbers multiply to 5 and add
g?"'l‘l-v.k-‘) to 67 (Ignore the y's for now!)

(x¥9Ax¥V) 3 (x-k-c_)jX)(f\i)

3 x ¥
~ :1\3 Oxvy r}(’-)\'ﬁ
., .\—L,ngJr"J\){
b, 4x?® + 4xy + y° Think: What two numbers multiply to 4(1) =4 and
nadd to 47 (Ignore the y's for now!)

ax(ax + ) +yx )

(Qﬁ@(ﬁx*@
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—b &)

c. 2a° —7ab +3b* Think: What two numbers multiply to 2(3) = 6 ar
a ~ n_add to 77 (Ignore the b's for now!)
Ao — bdo =\do + 3h
—I\ l

Yala ~BB) ~p(a-20)
(2D -2b)

—
d. 10c? — cd — 2d° c‘:><1-L\"Thinlr:: What two numbers multiply to 10(-2) = -2
and add to -17 (Ignore the d's for now!)

AN
'\Q:-t,- Sedricd ’lé,
6(:,(’1(:,— eh +14 ('LC.-' &\

(Ac £ he- 4)

10 IAPC 18 Factors and Products



