Algebra I

8-1: Adding and Subtracting Polynomials

Name
Date

Class Period

Learning Target: Today you will be able to ADD AND SUBTRACT POLYNOMIALS

Question/Main Ideas:

Notes:

Definition: Monomial

Arec\ number, a variable, or a product of a real number

and one or more variables with whole ~number e ""‘Po"af"""'}" %

Definition: Degree of
a Monomial

The sum of the ex Ponef\‘l‘s ofF 1¥s variables

Example 1: Find the
Degree of a Monomial

What is the degree of each monomial?

a. 5x b. 6x3y? c. 4
1) b (2]
(5]
Definition: Polynomial A monomial or a Sum of monomials

Definition: Standard
Form of a Polynomial

Variables - A\phabe'HCOI fom [eP+ +o rf9h+

Same Vqria\ole—highes-\- Power o lowes+
Srom le ¥+ 4o right

POuueY‘

Concept: Classifying

The same degree. as the mnsenomial

begree, o tv Folymomiol: with the greatest ex pone/n'l".

Polynomials
0 O | Constant | Monomial
5x + 9 | Linear a Binomial
4x*+7x+3 | 4 Ruadvrathc 3 Trinomial
2x° 3 Cabie b Monomial
8x*-2x?+3x | H Quartic 3 Trinomial
Example 3: Write each polynomial in standard form. What is the name of the polynomial based on its
Classifying degree and number of terms?
Polynomials

a. 3x + 4x° b. 4x - 1+5x° +7x
4x +3x Ex 2 +1x - |

Quadratic Binomial Cubic Trinomial




Now It's Your Turn

Write each polynomial in standard form. What is the name of the polynomial based on its
degree and number of terms?

a. 7x?-8x +11x —9x% +10 b. 11x? +6x? - 7x°
A a =
@uadrathc Trinomial Quadrotic Monomial
Example 4: Adding Simplify.
Polynomials
(- 7.1x? - 180x + 5800)+ [21x? —140x -+ 1900)
7.1x? +21x?) + (-130x +-140x) + (5800 +1900)
13x2— 330x + 1700
Example 5 Simplify.
Subtracting
Polynomials (x3 —3x2 +5x)—(7x3 +5x? —12)

(x 2-71x3)+ (-3x7-5x7) + (5x) ¥ (~~13)
~ o2 =8x T 155 4o

Now It's Your Turn

Simplify.
a. (-4m® ~m+9)-(4m? + m-12) b. (Bxy? +6xy)+ (- 12x%y +13xy?)

. .
Am”-m+4-4m*-mti3 —lax’y *a"“da"'c"”‘j

-Um 2 _ygym®-amral

Summary:




Algebra I

8-2: Multiplying and Factoring

Learning Target: Today you will be able to MULTIPLY A MONOMIAL BY A POLYNOMIAL AND FACTOR A

Name

Date Class Period

MONOMIAL FROM A POLYNOMIAL

Question/Main Ideas:

Notes:

Concept: Expanding
the Distributive

Distribute the outside +erm +o

Property eact Aerm inside the Paren‘Haesis ;
Example 1: simplify - x3(9x* —2x? +7)

Multiplying a ' 3 3 3

Monomial by a 'x?"Glx“' =¥ Te=Px" F =X 7
Trinomial

3
~9x '+ ax®- Tx

Now It's Your Turn

simplify 5n(3n® - n? +8)
a
5n* 32 +Sn--Nn” +Sn-38

lS'r\H —Sn?’-f"iOf’]

Definition: Greatest
Common Factor

The term that diwvides e_venlj mto al
terms of a polyr\,omio\\. what do all

Hie +erms have In commonf

Example 2: Finding
the Greatest Common
Factor

Find the GCF. Your Turn: Find the GCF

5x3 1 25x°% + 45x 3x% -9x? —12x

S:X-X-X I XX XX
5«8+« X% @ 3-3°*x: X Bx\
3:3-5-x a-a-3. x




Concept: Factoring
out the GCF

Pull the GCF out of each +erm b'j
dlv‘\d\ng each term by the GCF.

Example 3: Factoring
out a Monomial

Factor 4x° —24x% +8x

GCF:H X Hx(xq—(axgq_a)

Now It's Your Turn

a. Factor 9x°® +15x* +12x2

GCF: 3% 2 3x2(3xq+5x:+‘1)

b. What is —6x* —18x> —12x? written as a product of a polynomial with positive
coefficients and a monomial?

GCF: -6 x* -Gxa(xaa- Bx-\-a)

Example 4: Factoring
a Polynomial Model

A helicopter landing pad, or helipad, is sometimes marked
with a circle inside a square so that it is visible from the
air. What is the area of the shaded region at the right?
Write your answer in factored form.

A:(ax)"-—’ﬁxa
= Yy 2o fry 2
= x ?(4-1)

Now It's Your Turn

Suppose the side lengths of the square are 6x and the
radius of the circle is 3x. What is the factored form of
the area of the shaded region?

A= (6x)?- TT(BX);
= 36x? -S9x 31
“ Gx 3 (%~1)

Summary:




Algebra I

8-3: Multiplying Binomials Date

Name

Class Period

Learning Target: Today you will be able to MULTIPLY TWO BINOMIALS

Question/Main Ideas: | Notes:
Example 1: Distributive Property Using a Table (Area Model) F.OIL
Multiplying Binomials
(2x + 4)(3x - 7) (2x +4)(3x-7) (2x + 4)(3x - 7)
axBx-D+43x-1) | | ax | 4 Firs+: ax-3x=6x2
Cx 14 x+ax-a8 3x\6x2 12 % Outside' ax. =T =14y

Gxa— ax-ag | -1 \—Hx

TIhnside: d4-3 x =43x
—ay

Last: Y--T=-2¢

Lx°-ax-3asg (ox”‘-ax—aa

Now It's Your Turn

simplify each product.
a. (bx-3)2x+1)
ox °+5x-6x-3
lox?-x-3
c. (x - 3)(4x - 5)
Yx ?-5x -12x ¥IS

Yx - 17x+\5
d. (3x - 4)(7x - 3)
2A1x?-q4x-2Tx+la

Ax°-3Tx+12

b. (x - 6)(4x + 3)

Yx*+3x - 4% -Ig
Yx 2-alx - I¥

b. (3x + 1)(x + 4)

3x 2 ¥lax+lx+y
3x 2 +13x +4

e. (2x% + 3)(2x - B)

Yx 3-10x%+6x -I5

Example 2:
Multiplying a
Trinomial by a
Binomial

Simplify (3x2 + x - 5)(2x - 7).
Gx3- alx? v 2x? -Ix-10x +3s

G x _1ax?-171x +3s5

Your Turn: Simplify (2x% - 3x + 1)(x - 3).
ax2-6x?-3x%+9x +lx-3

ax3-qx?+i0x-3

Summary:
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Algebra I Name
8-4: Multiplying Special Cases Date Class Period

Learning Target: Today you will be able to FIND THE SQUARE OF A BINOMIAL AND THE PRODUCT OF A
SUM AND DIFFERENCE

Question/Main Ideas: | Notes:

Concept: Squaring a | Evaluate (x + 3)? for x = 2 Evaluate x? + 9 for x = 2
Binomial
(2+3)2 a®+9

816 IpEA: (X + 3) 4 % x* 8
| Cannot distribute e,xpom:n‘l‘ over addnl‘l'iOHISub’hrac‘\'.

Example 1: Squaring | Simplify each expression.
and Cubing a Binomial

a.  (x+8) b.  (2m-3)
(xx8)(x+8) (am=3)(am-3)
X2y gx +8x e Ym 2 -bm -6m +9
X ?+16x teY qma"lam‘l'cl
Now It's Your Turn Simplify each expression.
a. (n-7) b. (2x + 92
(n-1)(n-1) (ax+a)(ax+9)
n3-In-1n4+49 Yx 2 +18x +Igx+ |\
n?-14n+49 Yx 2 ¥ 36 x +%1

Example 2: Applying A square outdoor patio is surrounded by a brick walkway
Squares of Binomials | as shown. What is the area of the walkway?

= 2
Big: A= (x+e)? Lithe: A=X

b=
+e)(x+c) x *+1ax+36 -X
X*+xt6xt3C

X*rlax+3e  [Az1Ax+30)

Now It's Your Turn Suppose the brick walkway is 4 feet wide. What is the
area? 3 7 -3
' Lie A = X
Cx ) x+8) X “+lbx x
X2pgxt8xtC ﬁz I6xt+eY
X*+tloxted

= ——




Concept: The product | Simplify each expression.
of a Sum and

Difference a. (x-3)x+3) b. (2x + B)(2x - B)
X ?+3x-3x-9 Ux ?-10Xx +l0x - as
a
x “ =19 Yx?*-as

Look at the two problems above:

¢. What do the original problems have in common?

S5ame binomial = one (+), cmeC~)

d. What do the solutions have in common?

Noe X-term

Definition: The ' % a
product of a Sum and (a-l-b) (qwb\) = 4 - b

Difference

Example 3: Finding Simplify (x* + 8)(>* - 8).
the Product of a Sum 3 a
and Difference ( X 3) -( 3)

X ¢ —-¢H

Now It's Your Turn Simplify each expression
a.. (x+9)x-9) b. (6 + m?)(6 - m?) c. (3c-4)(3c+4)
X 2_ 9 & & % = (m ;“o;v‘ - ( 3c) 2. | -
NS 36 - m 1 92 %= 16

8 4
&g ~ L
2 7

-m '+ 3 G

Summary:




Algebra I Name
8-5: Factoring x? + bx + ¢ Date Class Period

Learning Target: Today you will be able to FACTOR TRINOMIALS OF THE FORM X? + BX + C

Question/Main Ideas: || Notes:

Exploration: Simplify the following then answer the questions.
Distributive Property
a. (x+6)x+4) b. (x-3)x-5)
X *+10 X +aYy X 2= 8x +1S
c. (x-9)(x+4) d. (x-1)(x+6)
x2-5x-36 X2 +5x -6

The standard form of a polynomial can be written as x? + bx + ¢. Use the information to
answer the following questions.

1. Look at the original problems a-d above. What do you notice about the original
numbers and the "b" from your answer?

Add +the A 0r13}nq\ numbers 1o 9get b

2. Look at the original problems a-d above. What do you notice about the original
numbers and the "c" from your answer?

Mulhply the aoﬂgvmal numbers o get c

Factoring x2 + bx + ¢ | Find Two numbers that MMIHP\Y 1o Cde.f_"c._“
and add o ge+ “p’

Example 1: Factoring | Factor the following.

x2+ bx +c - : tors: 24
a. x%+8x+15 Factorst1s b. x% -1lx +24 E?j
|, 15 \, 249 4,¢
<x+3)(x+5—)—" 15" (X-3) ()("8'> —I:'a'“' “fr-ﬁ,
: 2,12
@:? -":)'l;
~8,~5 3 g




Now It's Your Turn

Factor the following,

a. x% +11x+30 b. x%-6x+8
5.6=30 -2:-Y=g
Ste = |\ Td4 -4 =g
(x+8)(x +6) (x-2) (x-4)
c. x%-4x-21 d x%+9x-36
~7-3=—3) =3-1a=-3¢
"7+3=_¢_, “3+i1a=q

(x—ﬁ)(x+3) (X"B)(m—\a)

Example 2: Factoring
a Trinomial with Two
Variables

Factor the following.

2 +6xy —-55y°?
R R -5-\z-55

=& +ll= G

(x-59) (x+uy)

Now It's Your Turn

Factor the following.
m? + 6mn - 27n? -3.9=+27
-3+4=¢

(m -\-C’ln) (m-Bn)

Summary:




Algebra I

8-6: Factoring ax? + bx + ¢ Date

Name

Class Period

Learning Target: Today you will be able to FACTOR TRINOMIALS OF THE FORM AXZ + BX + €

Question/Main Ideas:

Notes:

Review Concept:
Distributive Property
Method

| simplify: (2x + 7)(3x + 1)

bx *+aAx +Aalx +7

Cx > +a3x +71

Concept: Factoring
ax? + bx + ¢

' STEPS TO FACTORING AX? + BX + C

' Example: Factor Bx? +11x +£ ,' ‘

Mulﬁphﬁ Qa - C 5-2=10
Find two numbers that |«10 =10
mulhiply =ac add=h L+ = 1)

Rewnte b term as

'H\c: s5um O'F' those 2 nu.mbe,{s

5x2rlox ¥lx+a

G‘(‘OUP the terms ln‘i’b
two Cdroulz)s o¥ two +€.Y‘m5

(sx°+rox) +(Ix¥2a)

Pul\ the GCF sut oF
each amup

5x(x+a) +\(x+a)

Parenthesis Should match —

Pull ot - leave what!s |ef +

(x+2) (§x+1)

Example 1: Factoring
ad + bx + ¢

qiegs-45

4+-5=H4

Factor 3x? +4x —15 (37( - ‘\'q)()E'SX‘-|5>
ac=3-71S 3x(x+3)-s5(x+3)
= =5

(x+3)(3x-5)




Now It's Your Turn Factor the following.

a. 6x? +13x +5 6'5’"30 b. 10x? +31x - 14 10 -14=-1yo

3=30 - -lq
ax(3x+s)+\c3x+s) Sx(ax+7) - a(ax-r'l)
(3x+s)(ax+) (ax+7)(sx-2)
Review Concept: The term that all the other +Crm5
Greatest Common .
Factor have in Commaon
Example 2: Factoring | Factor 18x% — 33x + 12 3(e x°-|\x+q)
out a Monomial First
L1 3 3[lex?-30€7x+9 ]
6-4 =2y
3 [3x (ax-1) -4 (a;r-u)j
-3--9224 _3(
dXxX - -
B i D) (3x-4)
Now It's Your Turn Factor.
a. 8x?% -36x—20 ErL b. 9x3 -18x2% - 27x e
&.-S=_
Y(ax?-9x-§) ° 5=-lo ‘Ix(xa-Qx-B)
4 (@x? - 100 ¢lx-5Y) Ux (x-3)(x+1)

4 [ax (x-5) +1(x-5) ]
T(x-s)(ax+1)

Summary:




Algebra I

8-7: Factoring Special Cases

Name
Date

Class Period

Learning Target: Today you will be able to FACTOR THE DIFFERENCE OF TWO SQUARES AND FACTOR OUT COMMON FACTORS

Question/Main Ideas:

Notes:

Definition: Perfect
Square Trinomial

a

If (%) =c, then it is a perfect square
\ . 9% fe

+rinomial. Factors 1o (X+ E{)

Example 1: Factoring
a Perfect Square
Trinomial

Factor x% —12x + 36

-1a (X-Gj&
= =-0
-6)*=30

Now It's Your Turn

Factor the following.

a. x2+6x+9 (*%-)’22 0\
(x+3) %

b. x? —14x+49 (ﬁlg'>2= 99

(x-1)2

Factoring the
Difference of Two
Squares

A
Q

-p?= (Q—b)(a+b>

Example 2: Factoring
the Difference of
Two Squares

Factor the following.

a x*-9 = (X‘3)(x+3>

Your Turn: Factor the following.

a x*-100 = (x~10)(x+¥0")

b. 16x2 81 b. 25x°-64 = (§x-g) (5x+?)

Example 3: Factoring
QOut a Common Factor

Your Turn: Factor 12x% — 48

12(x2-4)
la(x-a)(x+a)

Factor 24x% -6

G(4x3-1)
Clax-1)(ax+1)

Summary:




£l




Algebra I

8-8: Factoring by Grouping

Name
Date

Class Period

Learning Target: Today you will be able to FACTOR HIGHER-DEGREE POLYNOMIALS BY GROUPING

Question/Main Ideas:

Notes:

Steps to Factor by
Grouping

Pull sut 4he 6CF of all Yerms

Groups terms Into two graups

Pull out GCF In each group

Parenthesis Should match

Pull out common parenthesis, leave_ others

Example 1: Factoring
a Cubic Polynomial

FacTor@x3—12x2>+(2x—8)
3Ix3(x-4)+alx-4)

(X—H)(3x°+a)

Now It's Your Turn

b. How is the factoring method used here
like the method used in lesson 8.6? How is

it different? €4, @ process
This 15 used when

a Po\ynamu‘o\ |\ hes

a. Factor( 8x° + 14x2):(20x + 35 )
a xa?(*%x'%*“ﬁ’)+5('—lx+7>

(4x+7)(ax?+s)

-Four +¢rm.5

Example 2: Factoring
a Polynomial
Completely

Factor 4x* —8x% +12x2-24x " x L(X Y a x 9)*'(3)( - G)]
x [ x?(x-2) ¥3(x-2)]
4x (x-a) (x?+3)

GCF: Y x




Now It's Your Turn

Factor 6x* +9x3 +12x? +18x 3x [(ax 3-\- 3)(::) —\{'4 X +6)]
GCF: 3 x 3x [_x’(ax+3)+;>(ax +3)]

3x (ax+3) (x?+a)

Example 3: Finding
the Dimensions of a
Rectangular Prism

#

The toy shown below is made of several bars | v=6xi+ 19+ 15x |
that can fold together to forma : e <
rectangular prism or unfold to form a
“ladder”. What expressions can represent G-15=90
the dimensions of the toy when it is folded Atlo=|9
up? Use factoring.

x(6x3t19x +15)

X [[x 2 +1ox)Hax +15)]

X [ax(3x+5)+3(3x+5) ]
X(3x+s5)(ax+3)

Now It's Your Turn

A rectangular prism has volume 60x> + 34x? + 4x. What expressions can represent the
dimensions of the prism? Use factoring. ax [ 30 X 2 + 1IOx +2 ]

G;;F: o ax [ Box®+1anH5x +a)]
.a.: ;:O ax[6x(sx+a)+ (5x+2)]
12 5= 17 ax (sx+a)(6x+1)

Summary: Factoring
Polynomials

1. Factor out the greatest common factor (GCF).

2. ! the polynomial has two terms or three terms, lock for a difference of two squares,
a perfect-square trinemial, or a pair of binomial factors.

3. If the polynomial has four or more terms, group terms and factor to find common
binomial factors,

4. As afinal check, make sure there are no common factors other than 1.

Summary:




