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CR Algebra 1 Ch 8 Notes

Polynomials and Factoring

8.1 Notes: Adding and Subtracting Polynomials

Lesson Objectives
1) Define terms used for polynomials
2) Add and subtract polynomials

%

Key Vocabulary
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Note: All the exponents must be whole (positive) numbers!
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Adding polynomials

X (ombine Wye Y&rms (POWM S‘\-n.yg‘ﬂu wme )

For Examples #1 — 2: Find each sum (simplify):
1) 4x* lxa— 5 + 7x +x*{( 3x¢

u 2xt ¥k - c;l

Subtracting polynomials

® Disdibule =\ v e (
@ Comnlo ine \'ke derms

For Examples 3 —
3) 4z2-3 “\(-2z2+5z-1)

4i(-3)+ 27 :__S_‘t._,@
{22 - s2 -2\

pe. 1

e difference (simplify)

) oy e = S0

You Try! 4) 3x%+ 6x —4 —@7)

You Try! 2) (x2 + y/+8) + (x2 - - 1)

x*

Remember to
multiply each
term in the
polynomial by - 1
when you write
the subtraction as
addition.

AxE Yox -4 =1 the + 7}
[21‘ 47 ¢ 3 \
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CR Algebra 1 Ch 8 Notes Polynomials and Factoring

You try! Example 5) Simplify the expression: _3x* + ¢ [12 +2)+ ( 3x+1D)
20050 2 aaw )

l'Zf—Bx-\"—i\ i

Reminder: Using the Distributive Property
_xmulh\)':] o monoml  imh esth tom

AUy parentinesd % L\@Yim Chn

Add SSome bele )

lormm expression. You lr #7 and #8!

6) 3x3(2x® —x? — 7x — 3) 7 —xZ(x - 6) 8) ¥*(6xy? +8xy — 4)
S 4 3
&ox -3%-2n¢ - 9% \ m ngj ¥ Yy —23_’
Example 9){50&& perimeter of the rectangle shown. 3x -
Perimeter X sumlof all four sides
: : ~ il il
Comoine ol 1ke to 4

+
Perioneter (B \ -

Example 10) Find h(x) = /() + 900 i f(x) = (74 — 3% + 2) and g(x) = (5% -2).
“hot x' /{
w0 = Qxd) - Bx +2 ¥ S - XL

L h) = e -\~'2,>¢I
Example 11) Find h(x) = f(x) — g(x) if f(x) = (—2x° Wm
W)= =253 - gx +2 =1 (S%3 + 753~ Ix)

- 2x5) -4 { NE Sy 3m Sx” Mlx
u\(\ Z =3 o B _..2.,("\'1, o

Example 12) Write a polynomial expression to represent the area of the rectangle shown.
Area = (length)(widt

Acea - on,z ¥y 3Sx \ N
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8.2 Notes: Multiplying Polynomials

Lesson Objectives
1) Multiply binomials
2) Square binomials
3) Multiply a binomial and a polynomial

POAL [ ODistabuwle Ast +om A+l + )
EIO‘? T"‘I"-J‘_)"“& @) Divhribuie ZML\LJ:M ( {’w +od et
ultiplyin
binopiyalsg @melolﬂt et Fir“- au.C 'lomf,
Distnlowre 2 0\)-‘\'?::‘: ook Qomms
FolL lL“..:L i \f\c& i
Exampkﬁ: ZN.Wultiply the binomials. You Try #3 — 4!
D G+G+Y 2) @
T+ Y% x riz xE-2x +3x —b
X M e
5
(o ¥ 2% _en] <+ x|
3) Multiply: (3% + U?x?) 4) M;ltiply: (:2—@2‘)
2% - 24% 4+ - Sk X = = +YUxE

— \
] e e
Brain Chal'lggzt S?msou multiply these bino t showing work? Look
5) x—l—w 6){fa+3)E;+4 7 b+ U
| & e +o] [0+ +rz,\ | +\’Lb + 17
g
8)

9}@ w)@
i) =)

Example 11: Find h(x) = f(x) - g(x) if f(x) = 2x + 7) and g(x) = (x - 9).

RS

O - b3
" e} 7

L ZYZ' - |Ix =5 \
pe.3 www.washoeschools.net/DRHSmath
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Squove Mulhplv/%_%t\-f
Squaring (i -F\od = (& @_(2:') T

binomials = b ‘+’L>1>
a* tob Hab t b a +Zah/,_

Examples 12 — 13: Simplify each expression. You Try #13!

12) (x S 13) (x =
(x+ QG £4) Ge-% )

m X¥=Ix -1x 99
Examples 14 — 15; Simplify each expression. You Try #13! /‘\\)
14) (3x 15) (5x — 1) (6’( _13( Sx ~l

(T +4 X 3x + 4) ——

2S¢ - Sx - SX ¥l
l
O & + Mw Ib
Challenge! #16: Simplify the expression: m) + (m- 4)(m
CZ;T ¥ S — ’-HL

Example7 =12 Find each product. Chal SedNf you can do these 34
17) (x - W) 18) =3O +3)

X7..+9$< Sk =25 ~

=
@ | J .
c““l“ﬁ?\:’: miale et hove +he Some &:(_d_i_'d D((: r3SIT™

wih (DS ITE /{ﬁa’h_r\

(2= 1)

What happens when you multiply two conjugates (see examples 17 — 19)?

X middle dome cenel ovt

¥ biny il
- S ]o?-
A
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Example 20) Writc two Md whosc product cquals x? — '
il =
( (x +3 {x ~2) \
e =
__...-——-"‘/

Checke i

Examples 21 — 24: Multiply the polynomials.
21) (2a- w@ 22) (5p — a@/)

Zaa -I2a - loa ‘SP -lo': i
- Sa 308 ¥1I5 . i i

(o v o) T
You@
2‘%)(x—w 24y (2a? +3a—2)Xa—4)
- S A

&
s ke Qa 4-3a
e . 'Z"~ +8
Q‘K 23" ¥ 13X lj ‘[”" o> - 4a H;)

Challenge! #25: Simphi +9)2+5
z(-%} L8
Illa™=T2a 48l Y % S

320 - 14ga + 2T + S

[;-—lqkhu *—IHJ
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8.3: Factoring Out the Greatest Common Factor (GCF)

Lesson Objectives
1) Find the GCF for a polynomial expression
2) Factor the GCF out of a polynomial

Exploration: What are the factors of each number below?

6 15 18
243 345 2419
) b VS 34 b

1 +18

What is the greatest common factor of all three numbers?

= &G F

Expand cach expression to show all factors. Then find the greatest common factor for all three of the
expressions.
—4x?

/%x3 6x°
@3 xxx @ xx @ xxx
’Z,\L

2
_ AXT « G
Greatr expressivn (Nymbes 4 variables) Hrek
Greatest

Common o\l derms hove o8 Commn Faders
Factor (GCF)

-+l + c

Factoring out
the GCF

f
- -

opprride o dirtrbiefing &

Examples 1 — 6: Factor each expression by taking out the GCF.

1) Sx+20 6cF=S 2) 8x — 4 GeE: 4 3) 1682y + 40%y + 8%y? BeF 2

Sl x+v 4 ) @ 8xj(3x+s +})2r

You Try #4 — 6!

4) 6m* —30m? GC]:: om% | 5) 12ab+32b (3“: -4}, 6) 8ax® + ax? —3ax

Lo (-5 m) b (2 + 8\ WT'S%“
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% USe o ahve GCF

Factoring out

the GCF if ey N sl
thefirstterm> 3{'0‘“ Yhe g\\v)hs s CWS‘&

is negative/

Examples 7 - 12: Factor each expression by taking out the GCF.
7) —4nm = 2 ((F:-2p [ 8 =5wx’+ 10wx® GUF: =Swx |9) 4’ +4a® —8a GeF:=-a

Eﬂzm +h)1 &wx’(x —Zﬂ E(—al/—"-t’a.:?)\

E—

You Try #10-1

2
3

Ger:=|
- (b" v4b —@

13) Onc factor of —7x%y — 21x%y? is (—7x%y). What is thc pther factor? O"n\.u' ( ) e

K\ 6CF i

ey (% ¥3y) (A 3y)
J
14) Factor: 15x —7y* — 2z Q) CF. | 3 —
~

V3
R\/ME
When apoly tal expression does not have any factors besides 1 and itself, we say that the

expression is PRIME

REVI 17: Find cach pr to do these in yo
15) (x+§)§§+3) 16) ly+4)i;+ ) 17) @
«)@J(Sx’rj [ ﬂ?-a-)\a *’wx \fl,\"- Y-S

Challenge! What are the factors of each trinomial? (Try to work backwards to figure this out!)

18)%8&_\ ol 19)x2+3cé—_m{\§ 3;'.4-\‘?_:‘!
ALY =, Rl =5

Yo
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8.4 Notes: Intro to Factoring Trinomials and Binomials
Lesson Objectives
1) Factor a trinomial into two binomials
2) Factor a difference of two squares
3) Determine if a polynomial is prime (unable to be factored).

Waork in groups to multiply (expand) the following expressions: Challenge: Try this without work!

(x+5)x—3) (x+2)(x+8) (x+4)x—-4)
%= ¥1x—1S Xt +\ox + 1o - il
- - b ook Fer focwr
Factoring a ____+ — of ¢  thest
Trinomial in the form !__ wm‘t :‘r‘__)
x2+bx+c s ks
(no GCF) (% Xfy, + W)
add mﬂéb
Example 1: Factor x>+ 10x + 16 .4 Check by multiplying your answer:
6"’1\?’”8ﬂ 2 4+8xtix+ b
oy
Examples 2 - 7: F each expression. 1,9 AR 12
2) 2+ lx+ 9 33 3) ?+6a+9 4) x4 7x 412 ik

Fﬂ(/wr\ o) &)

ou tr Lk

;E) xt :#553:4:66 6) y2+5y+4g:2 7 x4+ 2x+1 @

(xt2Xx+3) m;n(j +‘ﬂ\ (x4 X x¥1)
or

=
+1\
(x+1)

anmples — 14: Factor each trinomial. You might ha\e to use some negative values at times. V20
9) x*+4x12 ), V% 10) w? — 10w +25 \, 25 11) a? —|a — 30 3! g
o "S\—S ( X ) 3J \0

3, Y a+5Ya—6 Sl

' (w=sXw-5)

@ -2)x +0b) i
pe. 8 CW i www.washoeschools.net/DRHSmath
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You try #12 - 14! lactor each trinomial. =l 2
12) |x2 —yox — 24 13)|b% +7b — 18 2,9 14) [y? = 3y

( O lZ)B;,b (b—sz*q\lf m_—ﬂ(jfl))

Reminder: What are conjugates? (Q +, b)(_{a - b)

this withowut work!)

1p v each expression below. (Try to
X — 5) X +5)

f?‘vi“( ~i@ \

Factoring a C 0L 4/]9 \( Q b )
Difference of Two . CONIU
Perfect Squares % bi nom! “' ) ‘j
az _ bz ol gu.bw
N pyfect SHUre
For #15 — 22: Factor cach expression.
15) \x? — 25 16) a® — 49b* 17) 36 — y1? 18) x%—100

[ Gevsiesy ) (21X ) o re =) (2 +10%¢ =)

Voutr) #19 - 22!
?)Lq —4

If an expression does not factor at all, then it is P K | M(’:

pe. 9 www.washoeschools.net/DRHSmath
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8.5: More Factoring Trinomials and Binomials
Lesson Objectives

1) Factor a trinomial of the form ax? + bx + ¢

2) Review other factoring techniques.

Exploration; ify cach expression. Try to do th‘(ﬁuﬂthma.t_sh.nmijg work!
@) Gx-Dix+4 )| (Sx +2Bx-7) [<nd

32 ¥lix =4 1Sy - 29% 'Y
Stert
() theek for GLF
Factoring a {Xoemne Eactovs toqetiar
i O : e
the form ( )
ax’ + bx +c¢
dor §
W ¢
Example 1: Factor mfl‘xz +11x + E‘m Check your solution by using multiplication:

TR gl i

b 1 . ik 3
q [
y 2 For Examples 2 ‘7 Factor each expre&%mn — 3,3
2)3n +an+ 17 3 9y?+6y+1 4) 2x2+19x+9

o Ltm L "i)/wm

{( + 1)3n + 1)7 yrone

[N ES

\ e
You Tr %1“:_____“)1‘ :-! 3,3 52
5) 252+ 159+ 7 BT wa 7) 15%2 + 13x + 2

(\j+7)(23 ¥ I)A mgu'sx\» | Y% # 22)

pe. 10 www.washoeschools.net/DRHSmath
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Examples 8 — 13: Factor each expression. You might have to use some negative values or extra variables!

8) 3x2 —lx — 2 9) 6d? — 2 10) 8b% + 14ab — 15g*
H3 L 2 |' ’ ‘

[(E"/')Ml (3:\'_ | Y4 — ) [EZB+S°YL'E il

You Trv #11—13!

2
11 12) 15y? —13y+2 13) 2m? Hmn — 2102 '},
2t ) 15 T ’_)

Reminder: Factoring Difference of Perfect Squares

@b (a +b) a=-h)
(on uj¢+e.5'
Examples 14 — 19: Factor each expression.

14) 25x% — 4 15) 49b* — 9g2 16) 36a? — b
(Sx +2)6x - } \Gov 3008 =30) L (o - B o — )
You try #17-19! .

17) 121h% — 4g° 8) 25 — 16k2 19) 49x2 — 1

(\Wh +l.3”3(“h-21‘*) (S +4RNS —4K) | (Y 7x0)

Reminder! Factoring out the GCF:

GCEC ¥, + )
Opp 0S¥ of  dishb. pap
Examples 20 — 22: Factor out the GCF for each expression.

20) 6x% —8x GLF 24 21) —a®—9a® (5CF: -a> 22) —4x?y + 4x?y 6“: “'h( 5’

W—H)) il | +%35 %J(x—-/_)\

Challenge! Factor the trinomial below in 2 steps. First factor out the GCF and then factor the remaining
trinomial: 5x% + 15x + 10 GCF: S

S (x* ¥2x+ 2)

pe- \‘S (—x ;S Z"X ‘k« - ﬂ www.washoeschools.net/DRHSmath
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8.6 Notes: Factoring Completely
Lesson Objective
» Completely factor all polynomials (or state they are prime).

@ Cheer e GCE_ St |

Factoring B\nomianl ~ Trinomiel
COMPLETELY ol ~b* o< ¥ bx v

Ger ((aveda-b) mEr. N )

Examples 1 — 6: Factor each polynomial completely. Always look for a GCF first!

1) 5a2-405 BCF: S 2) 2x>—8x—-10 GCF:2 3) —3r3 +21r2 — 30r GCF= =3¢
Clit 1y BLAT- NS T iy f T _-,,\—éo‘ﬁ)
]

-5
teme ) |t o) | G o)

—
You Try #4 — 6!

4) 6x° —24 (3¢F=h 5)5x% +10x— 15 ((F= ¢ 6) —x3—x2+12x (CF= -X

L{x" <4) SOt +1x-3) x (xt#x =12)
S Iz
3 e >
@(X & X% L)J\QL’XA'?’XX"‘Y( _2):
=X (a3 P
Example 7 — 10: Factor completely. Look for a GCF first! r (3(, 3 )
7) 6x%+ 26x+8 GClF =2 8) —2x% — Bx?y — 2xy? Gu: =
2(23x* ¥ 13x +4 ) -x (2x" (sxy ®@2¢*)
3 VM I3 e B
2yt
r},’u F00Gx 1)) Fl[mzjib‘-\- R
You try! e ;
9) '128x2 +10x+10 (CF=-IO 10) 30a® + 21a®b + 3ab? Ger: da
. O . 32 (\Da* + TJab +1b*
]0("%.);-‘ l‘x' 1‘> l SQJZA- \b‘la

-0 (x —\)2x 4 \n yieY W ¢ )L) \

pe. 12 www.washoeschools.net/DRHSmath




CR Algebra 1 Ch 8 Notes Polynomials and Factoring

Examples 11 — 19: Factor each expression completely. Write “prime” if no factoring can be done.
Not all problems will have a GCF, but some might.

11) 5x% — 20x GC\f = 12)‘23‘:(— 13x + 1'22"‘3 . 13) gz@lé
Sy (x* -4 : -
(x* —4) —Iae || | PRIME |

You try #14 - 19!

14) —=x° +9x° (][F < -’)(3 15) =2x3 — 20x? — 42x G(‘}':, =X | 16) 8x% —63x — 81 : QCF|= hone
0§

2
3,21
‘_)fs(‘(?' =) -2x (x* +I0X ‘fézg Ix,¥x a4

2 l it
m \‘f"(wﬂ)(xn\ Evc- 4)(8x + a)}

17) —a® — 3a* GC{': -—a,q 18) 25x2®1 19) —15x% + x + 2 GC-F = =

i_.a‘*(a +3)! | PRIME 1S -Ix -2
f\\\ Ix, 15y L fr

\

13k ¥ ) ) —2)

Aeqree 06 |

it Aot

e
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