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Your teacher has important instructions for you to write down below.
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POLYNOMIALS
Algebra &
Number ' ' '
SPECIFIC | | TOPICS | REVIEW Note or Example
OUTCOMES . . .
Demonstrate an ' 4.1 | Model the multiplication of two given binomials, concretely or !
understanding of i i pictorially, and record the process symbolically. i
the multiplication ! ! !
of polynomial 1\ 4.2 | Relate the multiplication of two binomial expressions to an area X
expressions E E model. E
(limited to : : :
monomials, E E E
binomials and ' 4.3 1 Explain, using examples, the relationship between the multiplication :
trinomials), ' i of binomials and the '
concretely, E + multiplication of two-digit numbers. E
pictorially and | | :
symbolically. ' 4.4 | Verify a polynomial product by substituting numbers for the !
E ! variables. E
i 45 1 Multiply two polynomials symbolically, and combine like termsin
' ' the product. '
E 4.6 E Generalize and explain a strategy for multiplication of polynomials. E
i 47 1 Identify and explain errors in a solution for a polynomial E
! ' multiplication. !
Demonstrate an i 5.1 i Determine the common factors in the terms of a polynomial, and i
understanding of ! 1 express the polynomial in !
common factors 1 i factored form. E
and trinomial ' ' '
factoring, ' 52 1 Model the factoring of a trinomial, concretely or pictorially, and !
concretely, I i record the process |
pictorially and E i symbolically. E
symbolically. ' ' '
E 5.3 : Factor a polynomial that is a difference of squares, and explain why :
' ' itis a special case of '
i : trinomial factoring where b =0 :
1 5.4 | Identify and explain errors in a polynomial factorization. i
' 5.5 ! Factor a polynomial, and verify by multiplying the factors. !
' 5.6 | Explain, using examples, the relationship between multiplication !
E i and factoring of E
' ' polynomials. '
1 5.7 | Generalize and explain strategies used to factor a trinomial. !
' 5.8 | Expressa polynomial as a product of its factors. !

[C] Communication [PS] Problem Solving, [CN] Connections [R] Reasoning, [ME] Mental Mathematics [T] Technology, and Estimation,

[V] Visualization
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Polynomials: Key Terms

Term Definition Example

Monomial

Binomial

Trinomial

Polynomial

Degree of a term

Degree of a Polynomial

Algebra Tiles

Combine like-terms

Area Model

Distribution or
Expanding

FOIL

GCF

Factoring using a GCF

Factoring by Grouping

Factoring
ax? + bx + c when
a=1

Factoring
ax? + bx + c when
azl

Difference of Squares

Perfect Square
Trinomial
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What is a Polynomial?

Whatis a Term?

A term is a number and/or variable connected by multiplication or division. One term is also called a

monomial.
Numerical coefficient |
o ]
5x
. 3
The following are terms: 5, X, 3%, 5x2, TX, -2xy?z3

Each term may have a coefficient, variable(s) and exponents. One term is also called a monomial.

Answer the questions below.

1. Whatis/are the 2. Whatis/are the 3. Whatis/are the
coefficients below? ! constant(s) below? ! variable(s) below?
5xy? - 7x+3 12x% - 5x + 13 5xy% +3

(| f |
Y ond - T (ov,y-l-avr) ‘hnv:\

(Lnp._Vvariagb

X Anﬂ( ‘&

A polynomial is an expression made up of one or more terms connected to the next by addition or
subtraction.

We say a polynomial is any expression where the coefficients are real numbers and all exponents are whole

numbers. That is, no variables under radicals, no variables in denominators (negative exponents).

The following are polynomials:

x2+3x+2
2 )

X, 2x -5, 5+ 3x2 - 12y3, V3x2 + Sy-z

The following are NOT polynomials:

X2 3VX, 4xy + 3xy‘3, 12xz + 3%
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Which of the following are not polynomials? Indicate why.

4. 3xyz —é 5. %x3 -5y 6. 2x-4y?
NOT . '( | VES . . NoT. J\ \
—~ | E = v ! A&
Same 4 ! ! )
_____________________________ w(w“o‘ccmmb«mpowt
7 (3x+2)% 8. V3+x*-5 gx—Z"
RO I
NoT . The exponed 3 VES - . NOT.
ﬁpp\\'ts +0 ‘Hr\!. VR(: A,lalﬂ w\\ o\l tu') on\’\'J,
c\y\A ;S no)f 7 M,»\D\l. #c
Classifying polynomials:
By Number of Terms:
e Monomial: one term. Eg. 7x, 5, —3xy3
+  Binomial: two terms Eg. x+2, 5x-3y,y°+ 53—x
e Trinomial: three terms Eg. x®+3x+1, 5xy — 3x + y?
»  Polynomial: four terms Eg. Tx+y-z+05, xt - 3x3 +x% - 7x

By Degree:
To find the degree of a term, add the exponents within that term.

Eg. -3xy%isa 4™ degree term because the sum of the exponents is 4.
5z*y?x? is a 9th degree term because the sum of the exponents is 9.

To find the degree of a polynomial first calculate the degree of each term. The highest degree amongst the
terms is the degree of the polynomial.

Eg. x* - 3x% + x? - 7x is a 4t degree polynomial. The highest degree term is x*.
3xyz* - 2x2y3 is a 6t degree binomial. The highest degree term is 3xyz* (6t degree)

Classify each of the following by degree and by number of term .
10. 2x+3 | 1. x*-2x%+7

| 12. 2a°p* +a?p* -27¢° + 3

: 2 i
5 Degree: i Degree: :7'

Name: E;n'm) mi &( Name: ol nbm;_ﬁ.(

Degree: 1

Name: _Binomial

__________________________________________________________________________________________________________________________

13. 7 14. Write a polynomial wi h 15. Write a polynomial with
one term that is degree 3. three terms that is
Degree: _O_ degree 5.
\ . 2.5 -4yt
Name: _mpnD mial L) ﬁ,b ¢ 3 X T l)(j /\y
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Algebra Tiles

The following will be used as a legend for algebra tiles in this guidebook.

........

- e ——

16. 17.

19. ; 20. ; 21. Draw a diagram to
i represent the following
polynomial.

3x* -5x+6

D it oo
DAY g;

22. Draw a diagram to ! 23. What happens when you 24. What happens when you
add the following?

represent the following add the following?
polynomial.
-2x% +x -2

mns o
72
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25. Simplify by cancelling out 26. Simplify by cancelling out 27. Represent the following
tiles that add to zero. tiles that add to zero. addition using algebra
Write the remaining 5 Write the remaining 5 tiles. Do not add.
expression. expression. x+(x-1)

Ve

28. Represent the following 29. Use Algebra tiles to add 30. Use Algebra tiles to add
addition using algebra the following the following
tiles. Do not add. 5 polynomials. 5 polynomials.
' (collect like-terms) 5 (collect like-terms)

(5x+3)+(2x+1) : :
I (Zx -1) + (-5x +5) l (2x? +5x - 3) + (-3x%2 +5)

DUIND, DD DA pga

OHH oW Nuumu
(3

The Zero Principle:

The idea that opposites cancel each other out and the result is zero.

Eg.x+3+(-3)=x The addition of opposites did not change the initial expression.
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31, Whatis the sum of the i 32. Ifyou add the following to 33. Represent the following
following tiles? an expression, what have ! subtraction using algebra
_ you increased the : tiles.
7 expression by?
X X L (2x-1) - (~x +2)
| i < Q
Sum_2€(0 s 12| - (¥
: B \1
"""" 34, Why can you not simply '5 " "'35. When asked to subtract (2x - : 1) - (~x + 2), Rajdrew the
“collect like-terms” following dlagram
when subtracting the
two binomials in the : — @ D ] ] ZI
previous question? ]] ™
You cannor ﬁ ?f

Fake AW &Y E
ov 317 hecwe

theee et an
+o Yake QW B«

(2x-1) - (-5x +5)

D] @g

"""" 37'Uéé'Klgéb}Hiiféé'tB's}ib't'ré'c't"th'é'fb'libbbih'g'}) i etk

(2x%? + 5x - 3) - (-3x% +5)

IR s e S @PRgD

22 ™ im

38. Use Algebra tiles to subtract the following polynomials.

(-2x% - 4x-3) - (-3x*+5)

i}
<@ ?EZ@W\ZE‘ = DY @ — % W 'I
(t; e BB 2
0" = X -4{y—%
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Like Terms
39. When considering algebra tiles, what makes 40. What do you think makes two algebraic
two tiles “alike”? ' terms alike? (Remember, tiles are used to

. represent the parts of an expression.)
When H\ej are the

, Same lelter § same
Sawe  shape.

QJXPDV\*PMT,

Collecting Like Terms without tiles: Exactly the same |-

variable & exponents.

=

Terms that have the same variable factors, such as 7x and 5x, are called like terms.

You have previously been taught to combine like terms in algebraic expressions.

Simplify any expression containing like terms by adding their coefficients.

Eg.1. Simplify: Eg.2. Simplify
7x + 3y +5x - 2y 3x2 + 4xy — 6xy + 8x% - 3yx Remtzmber.“
7x +5x + 3y -2y 3x? + 8x% + 4xy - 6xy - 3xy OOO 3yxis the
=12x+y = 11x% - 5xy same as 3xy.

Simplify by collecting like terms. Then evaluate each expression for x = 3,y = -2.

4. 3x+7y-12x+2y 42, 2x* +3x3-7x% -6 43. 5x%y3 - 5 + 6x%y°

R

T
M “(32(_2)3 -

2 35’ —g’(s}l‘é U(’})(-Z) -5

3 2:}) ‘qi{‘i)(o—(, | 2347 -§
gl -4 -
= —- 313
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Adding & Subtracting Polynomials without TILES.

ADDITION
To add polynomials, collect like terms.

Egl. (x%+4x-2)+(2x*-6x+9)

Horizontal Method: Vertical Method:
=x2+4x-2+2x* -6x+9 x2+4x-2
=x? 4+ 2% +4x-6x-2+9 2x% —6x+9
=3x% - 2x+7 =3x%-2x+7

SUBTRACTION

It is important to remember that the subtraction refers to all terms in the bracket immediately after it.

To subtract a polynomial, determine the opposite and add.
Multiplying each term by -1 will

Eg.2. (4x2 -2x+3)- (3x2 +5x-2) remove the brack?ts from the
second polynomial.

This question means the same as:
(4x% - 2x +3) - 1(3x% +5x - 2)
=4x* - 2x+3-3x" -5x+2
=4x* -3x* - 2x-5x+3+2

=x?-7x+5
We could have used vertical addition once the opposite was determined if we chose.
Add or subtract the following polynomials as indicated.
44, (4x+8) +(2x+9) . 45. (3a+7b)+ (9a-3b) L 46, (7Tx+9)-(3x+5)

T+ Ly +8+4 Yo+ 94 +}bv35§ x +q - 3x-§
| L Fx-3x +9-¢
* | |

47. Add F 48. Subtract. 49. Subtract.
(4a - Rp) (7x - 3y) (12a - 5b)
+(3a+ : +
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Add or subtract the following polynomials as indicated.
50. (5x% - 4x - 2) + (8x% + 3x - 3)

51. (3m?n+mn - 7n) - (5m?n + 3mn - 8n)

XY Bxt =y vIx ) -2 dmin +Hmn = 3 - Gwln - 3 +8,

______________________________ e,

137X 7S  Amn - Qun t

52. (8y?+5y-7)+ (9y? #3y +3) 53. (2x% - 6xy +9) + (8x% + 3x - 3)

\n"— +'Lj -y | 10x™—bxy +3x +b

Your notes here...
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Multiplication and the Area Model

Sometimes it is convenient to use a tool from one aspect of mathematics to study another.
To find the product of two numbers, we can consider the numbers as side lengths of a rectangle.

How are side lengths, rectangles, and products related? The Area Model

The product of the two sides is the area of a rectangle. A=lw

Consider: ** ) /C). “'/(;)(Lf )

=24 spuice varls

\
Length —L Width =
"""" 54. Showwhy3x3=9using | 55 Showwhy3x4=12using  56. Calculate5x 4using
the area model. ; the area model. ; the area model.
. Lush e
1x3 A A =L <
B V) sly : | Q0
A=k AREE | 4 sguares
| Slw | 0| n i
...................................... Yx3 =12
57 Howmight weshow | 58. Calculate -3 x 4 usingthe :  59. Calculate -5 x 4 using
-2 x4 = -8usingthe area area model. : the area model.

model?

comst A4 C\(’:‘\ () | X

sw,z/////z : 1 - 20

we wud dy (meber OXE) S R
60. How might we show '(i 61. Calculate -3 x -4 using the : 62. Calculate -5 x -4 using
-2 x -4 = 8 using the area area model. E the area model.

model?

) =e) (-)-)=¢)

[
[EN
!
| 1 <
—~
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There are some limitations when using the area model to show multiplication. The properties of multiplying
integers (+,+), (+,-), (-,-) need to be interpreted by the reader.

63. Show how you could break
apart the following '
numbers to find the
product. i

21x12=
=(20+1) x (10 +2)

=200 + 40 + 10 + 2
=252

66. Draw a rectangle with side |
lengths of 21 units and 12
units. Model the
multiplication above using
the rectangle. |

(Q 2

20 40

69. Use an area model to
multiply the following .
without using a calculator.

23 x15

< 1o 0

10| 200 |wo| 34§

S Ter

P a ge 13 |Polynomials

64. Show how you could break 65. Show how you could

apart the following break apart the

numbers to find the following numbers to

product. find the product.
32x14 = 17 x 24 =

(30+2)(1v+4) w3 (20 44

300 *1 20 +§ 2oo +490 + 190 + 28

67. Draw a rectangle with side | 68.
lengths of 32 units and 14 !
units. Model the
multiplication above using
the rectangle.

Draw a rectangle with
side lengths of 17 units
and 24 units. Model the
multiplication above
using the rectangle.

/’\ ]o‘q')- ’«( i 2 O L{
o w O K0
W
h 1D { (4 H 140 28
\/Z 2o [qf
70, Useanareamodelto . 71 Useanareamodelto
multiply the following . multiply the following
without using a calculator. without using a
52 x 48 : calculator.
Yo . § 73 x 73
S0 T 1000 | 30 3
L0060 (Y| Yoo !
0!
&,_ Yo (7' 900 2
2 %0 (b |
<44} N N S X R
[
19060
210
21 0
4

—t327
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Algebra tiles and the area model: Multiplication/Division of algebraic expressions.
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First we must agree that the following shapes will have the indicated meaning.

........

We must also remember the result when we multiply:

* Two positives = Positive
* Two negatives = Positive

¢ One positive and one negative = Negative

74. Write an equation
represented by the
diagram below and
then multiply the two
monomials using the

72. Write an equation
represented by the i
diagram below and '
then multiply the two !
monomials using the
area model.

Hx§ =zo?

J

73. Write an equation
represented by the
diagram below and
then multiply the two
monomials using the

area model.

“3xb=s

§

area model.

____________________________________________________________________________________________________________________

77. Write an equation
represented by the
diagram below and
then multiply the two
monomials using the

75. Write an equation ;
represented by the
diagram below and
then multiply the two
monomials using the
area model.

P a ge 14 |Polynomials

76. If the shaded rectangle

represents a negative

value, find the product
of the two monomials.

area model.

(ZX)(X\

-—
-

Copyright Mathbeacon.com. Use with permission. Do not use after June 2011
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78. Write an equation
represented by the
diagram below and
then multiply the two
polynomials using the
area model.

Dec.14

79. Write an equation ! 80. Write an equation
represented by the represented by the
diagram below and 5 diagram below and
then multiply the two ! then multiply the two
polynomials using the | polynomials using the
area model. area model.

(e
by

81. Write a quotient that
can be represented by

the diagram below and

then find the missing
side length using the
area model.

Area = 6x

P a ge 15 |Polynomials

82. Write a quotient that 83. Write a quotient that
can be represented by ! can be represented by
the diagram below and | the diagram below and
then find the missing | then find the missing
side length using the ! side length using the
area model. area model.

| Area = 6x
| 1% R
[ !
—
Length:_zx Length:_— ZX

Copyright Mathbeacon.com. Use with permission. Do not use after June 2011
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84. Write an equation ! 85. Write an equation ! 86. Write an equation
represented by the represented by the represented by the
diagram below and 5 diagram below and 5 diagram below and
then multiply the two ! then multiply the two ! then multiply the two
polynomials using the ! polynomials using the | polynomials using the
area model. area model. area model.

_—

el U l".’\e\'~

[ P

S

87. Write an equation 88. Draw and use anarea | 89. Draw and use an area
represented by the model to find the model to find the
diagram below and product: product:
then multiply the two | (2)(2x + 1) P (2x)(x - 3)
expressions using the l
area model.

-~

e, e v o=l mm - -

a3

=),

i \31% HL\J;‘D

o—t~

- - '~ - o

i

1y

21 o
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90. Draw and use anarea ! 91. Draw and use anarea ! 92. Draw and use an area
model to find the model to find the model to find the
product: product: product:
() (x +3) P (=) (x +3) 1 (-3x)(2x + 3)
==
) 3 —l

93. Write a quotient that ! 94, Write a quotient that ! 95. Write a quotient that
can be represented by ! can be represented by ! can be represented by
the diagram below and | the diagram below and | the diagram below and
then find the missing then find the missing then find the missing
side length using the side length using the side length using the

area model. : area model. : area model.

Area = x% +3x | Area = 2x% - 8x

BT T

Length:
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96. Find the area, length 97. Find the area, length : 98. Find the area, length
and width that canbe ! and width that canbe ! and width that can be
represented by the . represented by the represented by the
diagram. diagram. diagram.
2x X 3
: s : _____ : E 2X R TOTIRRRORRPRIIRY i
¥ | i ' i
: e |
Area:  Ax_ ¥ bx  Area: (9)( +1% | Area: Q.x’l +3x
Length: Xt 3 Length: b  Length: 2>(+ 2
width:  Ax  Width: X3 | Width: X

P a ge 18 |Polynomials
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Multiplying & Dividing Monomials without TILES

When multiplying expressions that have more than one variable or degrees higher than 2, algebra tiles are

not as useful.

Multiplying Monomials:
Eg.1.
(2x%)(7x)
=2x7xxx xZ
= 14x3

Dividing Monomials:

Eg.1. Eg.2.

20x3y* _36m3ntn?

—5;;]2 Divide the numerical coefficients. _:;l;;pp exponen‘r laws
if necessary!

s usi 0 _semintp?

= 55 72 52 Divide variables using exponent laws. Ty~

= -4xy? = 4n3p

Multiply or Divide the following.

Multiply numerical coefficients.

Multiply variables using exponent laws.

Eg.2.

(-4a2b)(3ab?)
=—4-><3><az><a><b><b3

= -12a3p*

Revisit the

99. (-2ab®)(-3ab’)

e yqachih

= b+ }?

"""" o2 Ca) ')
YA
).},%,@ ,43 6 L
220
g % !’
24x3y2 """""""""""""
105. 18xy)3(7_ ‘
44 X f
218 1

P age 19 |Polynomials

.

100. (5x2y3)(-2x3y®)

3 i
g_,_z N X’L .)(3-\/ ‘\y?

§ 8

\W

_aoed”

f

g S

101. 4x(-3x%)

3
73 x X

3,2
107, (3xy)(4;x y)
2x“y

qy 3
12Xy
&XLB‘
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Multiplying Binomials
Challenge: Challenge:

108. Which of the following are equal to 109. Multiply (2x + 1)(3 - 5)
5 N~

x%+9x +187? 2
-l k-5
@ (x+3)(x+6) x* +bx+ 3y +1§ =
b) (x+D(x+18) X'3+1gx + x +\g . ‘:D\XQ'., 9}( - 5

) (x-3)(x-6) ¥¥-bx-3x 1§ .
D Gr2DE+9) y2e g egx r1g |

110. Write an equation
represented by the
diagram below and
then multiply the two
polynomials using the
area model.

112. Write an equation
represented by the
diagram below and
then multiply the two
polynomials using the
area model.

represented by the
diagram below and
then multiply the two
polynomials using the
area model.

113. Write an equation 114. Draw and use anarea ! 115. Draw and use an area
represented by the model to find the model to find the
diagram below and i product: i product:
then multiply the two | (x +2)(2x + 1) P (2x-1)(x-3)
monomials using the ;
area model.
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116. Draw and use an area ! 117. Draw and use anarea ! 118. Draw and use an area
model to find the model to find the model to find the
product: 5 product: 5 product:

(2-x)(x+2) (B-x)(x-1) (Bx+1)(2x+1)

—

oz N R W W N

119, Writea quotientthat | 120, Write a quotientthat | 121 Writea quotient that
can be represented by ! can be represented by ! can be represented by
the diagram below and ! the diagram below and | the diagram below and
then find the missing | then find the missing then find the missing
side length using the ! side length using the ! side length using the
area model. area model. area model.

Area = x? +3x+2 | Area = 2x% + 5x + 2 | Area = 4x% - 8x + 3
e X+ L e X -2,
! + T |
: X ¥y :
o | x| >
__________ AR

Length: X * Z_

Length: X+ ;Length: l)(*’_s
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122. Find the area, length : 123. Find the area, length : 124. Find the area, length

and width that canbe ! and width that canbe | and width that can be
represented by the represented by the represented by the
diagram. diagram. diagram.

Area: )(1 +x +6 Area: ¥ & tbx ¥ ﬁ Area:lyL +3JIx ¥4

Length: W + Length: X + 3 Length: 21X + 3

Width: X ¥ 2 ' Width: X+ > ' Width: X+ 2

"""" 125. Draw tiles that |  126.Drawtilesthat |  127.Drawtilesthat

represent the represent the represent the
multiplication of : multiplication of : multiplication of

(x+ 1)(x - 3). (2x +1)(2x + 1). (x-4)(x+4).
—n S —— )

| AR
> HUAN

X |
-3y il A

{(

What is the product of What is the product of What is the product of
(x+1)(x-3)? P(2x+ D) (2x + 1)? P(x-4)(x +4)?

To_ c | | pa
R BT S
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Multiplying Polynomials without TILES (also called expanding or distribution)

Multiplying Binomials: *use FOIL

Egl.(x+3)(x+6) =x*+6x+3x+18=x2+9x + 18

FOIL
Firsts - Insides-Outsides-Lasts

()x) + (x)6) + (3)x) + (3)(6)

Eg2. 2x+1)(x-5)=2x*-10x+x-5=2x>-9x -5

Multiplying a Binomial by a Trinomial:

Eg.(y-3)(y* -4y +7)=y3 -4y + 7y -3y* + 12y - 21 =y - 7y? + 19y - 21
A W

Multiply each term in the first polynomial by each term in the second.

Multiplying: Binomial x Binomial x Binomial

Eg. (x+2)(x - 3)(x + 4) Multiply the ﬁ'rst t\/\'70 brackets (FOIL) to
2 make a new trinomial.
=(x*-3x+2x-6)(x+4)
= (x* —x - 6)(x +4) Then multiply the new trinomial by the
=x3 +4x% - x% - 4x - 6x - 24 remaining binomial

=x3+3x%-10x-24

Multiply the following as illustrated above.

128. (x + 2)(x - 5) 129. (2x + 1)(x - 3) 130. (x - 3)(x - 3)

X1—§x+2x—/()§ 2% by +x < 3 At 3x-3xt 9

XF=Bx-io 2eeteey X bk 49
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Multiply the following.

Dec.14

131 (x + 2)(x + 2)

X4 2x+ Lx+4
=X rdxoa

132. (2x +1)(3x - 3) 133. 2x+1)(2x - 1)

______________________________________________________________

134, (x + 2)?
(x+2)(x42)
X"L + 2x +2x +c/
x? +lx +9

4y"=dx + Ly -
bX* - bx +3x =3 x =
< 2
:éxl"gx -3 L{X ‘l
N 1O N R Y G [ [ 2
L'/v(l Ll +/Hx 4'){ /X’I“Xv( +1 )?)U“l)
R T et
v X
SAx -8X

+ X

X> +2< - Tx 4

_____________________________________________________________________________________________________________________________

X - Sxtrx

“CR 40x - §

%> =0x* +2bx -§

P a ge 24 |Polynomials
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Special Products:  Follow the patterns

Conjugates: (a + b)(a - b) = a® + ab - ab - b* = a - b*

140. Write an expression for the following
diagram (do not simplify):

141. Write an expression for the following
diagram (do not simplify):

K ordx -9y -4 X* +3x-3x -9

What two binomials are being multiplied ! What two binomials are being multiplied
above? above?

(x +3)(x =2 C (ea)(x-3)

Write an equation using the binomials above ! Write an equation using the binomials above
and the simplified product. and the simplified product.

[ x-2) > x4 (a3 (x=3) = X -9

QUESTION... Describe any patterns you observe in the two questions above.

@ Ful 0 \\X“}((Msh cancel ouf
@ Two  binpmial on'\y Aifer [03 + oad -

Remember this pattern...it will be important when we factor “A Difference of Squares” later in this
booklet.
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142, Write an expression (polynomial) for the ! 143. Write an expression for the following
following diagram (do not simplify): diagram (do not simplify):
< > A | < >

A* +12x- 12x ~ |6

What two binomials are being multiplied What two binomials are being multiplied

above? above?
(2\‘_9\\O\X"'33 (3)(’?[{)/3)(—4)
Write an equation using the binomials above | Write an equation using the binomials above
and the simplified product. and the simplified product.
- 2 . - - 2 _
(1e2)(2x+2) =44 Oxed At ) = 92 -1

Simplify the following. |
144, (x + 3)(x - 3) 145. 2x + 3)(2x — 3)

X“- 9 i 4yt -9

146. (3x - 1)(3x + 1) 147, (2 +2y) (x - 2y)

07)62 - )(Q“QB
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Simplify the following.

Dec.14

148.3(b—=7)(b+7)

149. -2(c - 5)(c + 5)

3(%2’49) “2(c2*375
3hr - 1943 <% +56
oY
§50-2¢”

150. (x + 6)(x +4) + (x + 2)(x + 3) 151. 3{x—4)(x+3))— 2(4x+ 1)
| 3 xP~x) “ By -2
2 :
(Xl Flxrhx +24) Llx #3xr2x k)

It -3y -3
X’l.;«]())( +24 by | ~tx -1
' Ix*~llx -3g
Lt #10x +30

152. 5(3t — 4)(2t — 1) — (6t — 5) 153.10 - 2(2y + 1)(2y + 1) - (2y + 3)(2y + 3)

Sot™-nese) - bt +§ 0 -2 (4" vty 1)~ (47 )
PR o AR S - -9 ¢ 2 — -
30t* - S5t +20 10 - %y =8y 4 2y =9

bt ¢S
[peet et rag 2%
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Factoring:

When a number is written as a product of two other numbers, we say it is factored.

“Factor Fully” means to write as a product of prime factors.

Eg.1. Eg.2. Eg.3.
Write 15 as a product of its prime | Write 48 as a product of its prime : Write 120 as a product of its
factors. » factors. i prime factors.
15=5x3 48=8x6 120 =10 x 12
; 48=2x2%x2x3x2 120=2x5%x2x2x3
5 and 3 are the prime factors. E 48=2%x3 E 120=23%x3x5
154 Write 18 asaproductof | 155 Write 144 asaproductof | 156 Write 64 asa productof
its prime factors. : its prime factors. : its prime factors.
i i bt
1€ | 144 | <<
7\ 5 J 0N i VAR
9 » ; 1 | Y 24 L\
i /1 /A i SN
7N, 43 Y 3 2 21 2 2
35 , 2 Jv 1/ \3 L
_ o213 v L : =
=3 L e <27 k3% )
"""" 157. Find the greatest common | 158, Find the greatest common |  159. Find the greatest common |
factor (GCF) of 48 and factor (GCF) of 144 and | factor (GCF) of 36 and
120. E 64. E 270.
: y 2 ' >y 2
2 2 caq =2"
Look at each factored | 41 . 5 B 2
form. "L ) 130 =023

48=2"x3 E W ’ ‘f( | 2539
120= 2% x3 x5 bl have ) =26°3-33 = 2.3
i = (b i

Both contain2x2x2x3, ! : oA
therefore this is the GCF, | bt bwve © 2-3

| | )= 1% ]
GCF is 24. g g
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We can also write algebraic expressions in factored from.
Eg.4. Write 36x?y3 as a product of its factors.

36x%y3 =9 x4 xxXxXXYXYXY
36x?y3 =32 x 22 x x% x y3

160. Write 10a?b as a product 161, Write 18ab*c3 as a E 162. Write 12b°c? as a product

of its factors. product of its factors. of its factors.

125 aa-b 2324 -bbtece i V23 bhlbcoc

_______ 163. Find the greatest common | 164 Find the greatest common |  165. Find the greatest common
factor (GCF) of 10a®b and factor (GCF) of 12b°c? factor (GCF) of 10a?b,
18ab’c3. ; and 18ab?c3. ; 18ab®c?, and 12b°c2.
- 224 3 1S anb  |233bbee |223bb e
‘M%\ vt 24 D) | bbby 2 :mbbcu,:ls b 33-bbeec (223 b)

GeF = (2ab CYAREN
| 23bbhte 6P =|2b |
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Factoring Polynomials:

The process of factoring "undoes” the process of

m expanding, and vice versa.

They are opposites.
Factor Expand

You must be able to interchange a polynomial
M between these two forms.

Factoring means “write as a product of factors.”

The method you use depends on the type of polynomial you are factoring.

Challenge Question:
Write a multiplication that would be equal to 5x + 10.

5’x)+ (é"l)

T (x+2)

Challenge Question:
Write a multiplication that would be equal to 3x% + 6x2 - 12x. )

(o) * g237) - (213
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Factoring: Look for a Greatest Common Factor Hint: Always look for a GCF first.

Ask yourself: “Do all terms have a common integral or variable factor?”

Eg.1. Factor the expression. Eg.2.
5x + 10 Factor the expression

Think...what factor do 5x and 10 have in common? 3 aX3 +6ax 2_ 12ax

Both are divisible by 5...that is the GCF.

=5 (X) +5 (2) Write each term as a product using the GCF. GCF = 3ax

=5(x+2) Write the GCF outside the brackets, remaining factors inside. =3ax(x?)+3x(2x)+3x(-4)

=3ax(x?+2x-4)

You should check your answer by expanding. This will get you back to
the original polynomial.

_____________________________________________________________________________________________________________________________

Eg.3. Factor the expression 4x + 4 using algebra tiles.

1111

I draw the
expression as a

X
rectangle using +
algebra tiles. Find
length and width. 1

4(x+1)=4x+4
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Factor the following polynomials.
166. 5x + 25 ; 167. 4x + 13 : 168. 8x + 8

3’()<+§’) not Lackably 8(x+1>

169. Model the expression 170. Model the expression 171. Model the expression
above using algebra tiles. | above using algebra tiles. above using algebra tiles.

— OV\C | —
] | Yoo ™m&)
L -4

172. 4ax + 8ay — 6az 173. 24w° - 6w3 ! 174. 3w’xy + 12wxy* - wxy

RS
a (élx H[;- 3}) (o’lf\r3 (L{w2~ l > WXj <3w1+12j~ I >
lalr(() yom will continue

+o Qd—

175. 27a2b® + 9a2b* - 18a3h* 176. 6m3n? + 18m?n3 — 12mn? + 24mn3

Wb (3h ~1-2a ) bmA (i w4
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Factoring a Binomial Common Factor: Hint: There are brackets with identical terms.

The common factor IS the term in the brackets!

Eg.1. Factor. 4x(w + 1) + 5y(w + 1) Eg.2. Factor.3x(a+7) - (a+7)
4x(w+1)+5y(w+1) 3x(a+7)-(a+7)
= (w+1)4x) + (w+1)(5y) =(a+7)(3x)-(a+7)(1)
= (w+ 1)(4x + 5y) =(a+7)(3x-1)

Sometimes it is easier to understand if we substitute a letter, such as d where the common binomial
is.

Consider Eg.1.

4x(w+1)+5y(w+1) Substitute d for (w + 1).
4xd + 5yd

d(4x +5y) Now replace (w + 1).

= (w+ 1)(4x + 5y)

Factor the following, if possible.

177.5x(a + b) + 3(a + b) 178.3m(x — 1) +5(x — 1) 179. 3t(x - y) + (x +y)
| - | T_7J
(a*\o)(‘s\)w}) | (3m+5)(x—)) | 06t same et
i : nst O'FFN';"‘"Q’S

Wit frctecle  Lcce 2, ,,)

____________________________________________________________________________________________________________________________

(‘ft +\)(m+¥) ;JC(X_MW> (1/5 «x)(/p#b@)
| @’C")(x—g») |

_____________________________________________________________________________________________________________________________

Challenge Question:
Factor the expression ac + bd + ad + bc.
¢+ b

(earumge ¢ ac +ad +&’_/_)
&(C*f‘ﬂ() + b((,%—ﬁ()

<&t+b)(c,+0()
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Factoring: Factor by Grouping. Hint: 4 terms!

Sometimes a polynomial with 4 terms but no common factor can be arranged so that grouping the terms into
two pairs allows you to factor.

You will use the concept covered above...common binomial factor.

Eg.1. Factor ac + bd + ad + bc

ac + bc +ad + bd Group terms that have a common factor.
c(a+b)+d(a+b) Notice the newly created binomial factor, (a + b).
=(a+b)(c+d) Factor out the binomial factor.

Eg.2. Factor 5m?t - 10m? + t? - 2t
5m?t - 10m? - t?+ 2t Group.
5m2(t-2)-t(t-2) *Notice that I factored outa -t in the second group.

This made the binomials into common factors, (t - 2).
=(t-2)(5m?-1t)

183. wx + wy + xz + yz | 184. x> +x-xy -y | 185. xy + 12 + 4x + 3y

wlxy) Falxay) | x(x ) -y (x*l) Xy +9x 3y +0

<W%%)<7ﬁ+}) | (9<+‘)(7<vg) ’X(bﬁ‘/) +3/;+‘7f)

)

__________________________________________ g

186. 2x* + 6y + 4x + 3xy 187.m? - 4n + 4m - mn 188. 3a2 + 6b* - 9a - 2ab*
252 4 4x %j»(j-}(,j mt-mn *%M“%;E 35'2—?4’2447'"‘5 h*
() t3y(xea) {mor ) ¥H(n) 3a(a-3) - 2(a3)

<2><+ Bj)(xu) (MH)(WV\) <3@_%1YQ_3)
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Factoring: ax? + bx + ¢ (where a=1) with tiles.
Hint: 3 terms, no common factor, leading coefficient is 1.

Eg.1. Consider x? + 3x + 2. The trinomial can be represented by the rectangle below.

Recall, the side lengths
will give us the “factors”.

“x?+3x+2=(x+1)(x+2)

2
Eg.2. Factor x* - 5x - 6 i Start by placing the “x tile” and the six
| i “-1tiles” at the corner. Then you can fill
L.
T in the “x tiles”. You’ll need one x tile and
£22223 . .
£22IZ5 six —x tiles.
22700

~ x> -5x-6=(x+1)(x-6)

Factor the following trinomials using algebra tiles.

189. x> + 6x + 8 : 190. x* + 9x + 14
X |
5 x tt
\~ i X

Y44 ) | ; -

a = (S“jf)(X*z)

(X t 5(7‘ ) ——

: 192. x% +9x - 10

o1 X + [0
oy l
L - e i

(x-1)(x+10)
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Factoring: ax? + bx + ¢ (where a=1) without tiles.

Did you see the pattern with the tiles?

If a trinomial in the form x? + bx + ¢ can be factored, it willend up as (x + __)(x + __).

The trick is to find the numbers that fill the spaces in the brackets. _2/)

The Method...
If the trinomial is in the form: x* + bx + ¢, look for two numbers that multiply to ¢, and add to b.

Eg1.

Factor. x? + 6x + 8
e+ _Jx+_) What two numbers multiply to +8 but add to +6? 2 and 4
=(x+2)(x+4) The numbers 2 and 4 fill the spaces inside the brackets.

Eg.2. Factor. x*> - 11x + 18
e+ _Jlx+_) What two numbers multiply to +18 butadd to -11? -2 and -9

=(x-2)(x-9) The numbers -2 and -9 fill the spaces inside the brackets.

Eg.3. Factor. x> - 7xy - 60y?> The y’s can be ignored temporarily to find the two numbers.
Just write them in at the end of each bracket.

e+ _y)x+_y) What two numbers multiply to -60 but add to -7? -12 and +5

= (x-12y)(x +5y) The numbers -12 and +5 fill the spaces in front of the y’s.

Factor the trinomials if possible.
193.a® + 6a + 5 i 194.n* + Tn+ 10 i 195. x%* - x - 30

X | X[=3%° (-4 &
@ +5)a +1) T\—igm B 75 ’

1 wa gy ies () (R0 (ers)

Sumi b
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Factor the trinomials if possible.
196.q% +2q - 15 i 197. k* + k - 56 i 198. t2 + 11t + 24

(ys)(i—“ﬁ (k+3)k~3) (b+3)t+3 )

_____________________________________________________________________________________________________________________________

199. ¥ - 7y - 30 ; 200.g° -11g +10 ; 201. s> - 2s - 80

(470 Xy *2) (g1 )4-10) (¢ +8)(s~10)

202.x* —3x2 - 10 203.w® + 7w + 12 204.p® — 4p* — 21

<x¢~51x’/+ 2) (W”-}B}(ws—w-[) <e‘l+ 3 )((ﬁ_:o

¥ game pattern- |
Sieply wecinted A x

205.%% - 6xy + 5y? 206.x* + 5xy - 36y* 207.a%b” - Sab + 6

Fhink  y= s ¥ (wﬂ%@“#@ (b =2 )b -3 )
(x-S )Yx-1) |

Challenge Question
Factor 2x% + 7x + 6.

N T4 Fackeall, Q”')(X*«")

21X v dx ¥+ 4

‘H\lsc $wo must > 24+ Fx ™

wultiph, o 6 Oé:z

must  be
P WD (ko))
3 f
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Factoring ax? + bx +c wherea # 1

When the trinomial has an x? term with a coefficient other than 1 on the x%term, you cannot use the same
method as you did when the coefficient is 1. sto4 ik
ke One 2 'H«\ogg

We will discuss 3 other methods: l
1. Trial & Error 2. Decomposition 3. Algebra Tiles ol
Trial & Error:

Eg.1. Factor 2x? + 5x + 3.
2x* +5x+3 = )( ) We know the first terms in the brackets have product of 2x?

2x% +5x+3=(2x )(x ) 2x and x have a product of 2x?, place them at front of brackets.
The product of the second terms is 3. (1, 3 or -1, -3).

These will fill in the second part of the binomials.

List the possible combinations of factors.

(2x + 1)(x + 3) IF 2x% + 5x + 3 is factorable, one of these
(2x +3)(x + 1) must be the solution.
gf{ - g Ei N i% Expand each until you find the right one.

(2x + 3)(x + 1) = 2x? + 2x + 3x + 3 = 2x% + 5x + 3. This is the factored form.

Decomposition:
Using this method, you will break apart the middle term in the trinomial, then factor by grouping.

To factor ax? + bx + ¢, look for two numbers with a product of ac and a sum of b.

Eg.1. Factor. 3x%-10x +8
1.Weseethat ac=3x8=24;and b =-10
We need two numbers with a product of 24, but add to -10...
-6 and -4.

3x? - 6x-4x+8 2. Break apart the middle term.
3x(x-2)-4(x-2) 3. Factor by grouping.

=(x-2)(3x-4)
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Eg.2. Factor.

3a? -22a+7 We need numbers that multiply to 21, but add to -22...
-21and -1
3a>-21a-1a+7 Decompose middle term.

3ala-7)-1(a-7) Factor by grouping.

=(a-7)(3a-1)

Eg.3. Factor 2x% + 7x + 6 using algebra tiles.

Arrange the tiles into a rectangle (notice the “ones” are again grouped together at the corner of the x? tiles)

Side lengths are (2x + 3) and (x + 2) 2 2x% +7x+ 6= (2x+3)(x +2)

Your notes here...

—

wavk o me, i§ oot then T ousc
moopshine . TUg ek Yes bt G

o0 k\ L. woe Yime ond <pace S )
ol ug.

T ok Yo e 'y o %WW)C " Juass ’ wilf

Factor the following if possible.

208.2a% + 11a + 12 | 209.5a*-7a+2 | 210.3x% - 11x+6 L%x,_
| & \-N
s Qo+ o+ d) | % I R

(’3—“”7‘)(“’) %x()«})*z( X~3)

LTJ
Yes. N (%X’l){X/S>
; x5

Decm )2 4oardesn

¥\ |
By 2”‘*(%*") *E’(“*L/i) Ca* ~Fa +2

€7 (201,4'3)(&*‘{) Ca* -Sa-2a +2

TRt ! 5@(6{;/) - Z(ﬁ»—l)
X+4 — <€7§,'7«)<a,'—[>
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-1 ,17 { 30 ) —ISL
Factor the following if possible. P\TM ’{ 2-%\152 !

211, 2y2 + 9y + 9 5 212.5y% - 14y - 3 ) 7 213.10x2 - 17x £ 3
< Z é t E 1 1

Bl 57 S5y e -0k 73
|
W —

’5> +'lf(j 33 ?%(Zx%)w/zx%)

(Q,x-\—S)()Q«k}) < H)(ydo}j 'Fofﬁe+ (?)( XZ-X"S)

_______ 2_i51"2_5c"3F_?§3c__+"i""_""m"_T______2_1_5__éﬁl""m;w%&ﬁ&méié"éjz_""1_1_3;""3_""_)‘(__ /r/g 92
& E
X LK -Gk + 3K~ L{ by™ q—ﬂl‘j—rlj +3

jf (;ZX~\-\ (X+l) QK(BL 4{) 4—,(3k c‘l) 3j("2j+3)4—;(3j+3)
(Zk*’)(&t /) (Ser)(Zfr&)

S SO S TN {3y
217.3x% - 22xy + 7y* | 218. 4¢® - 4cd + d° L{/ ! 219. 2x* + 7x* + 6 —!—
o ET

1
};‘\'%.Ll,z—”)*‘ T(’)M\K L((},l((‘ £ 28 74X+ 3x +¢
' He - 2c Lc. +) ) 3( *
2¢(2e1) = (2e1) 28 /X "~ 8 +Z)

%)8’ '21)‘5 lxy f;)_j’b Ge 1) %] NF\)M a4’ (2)(2 4 3)(}(142.)

3x(x-3y) - y(x- ?y)
ot ) G dlaet)

Challenge Question i Challenge Questlon
Factor the expression x? -9 % Factor the expression 100a” - 81h*
X"+ 0x =4 ’\7 | //04*74}(/047‘%)
( X +3)(x-3) - Py
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A Difference of Squares

220.Write an expression for the following E 221. Write an expression for the following
diagram (do not simplify): diagram (do not simplify):
i «—>
—> |
: 1
| X +3x-~3x-9

Solution: x2 - 2x + 2x - 4

What two binomials are being multiplied What two binomials are being multiplied

above? | above?
(x - 2)(x +2) 5 lx+3) (x-3)
Write an equation using the binomials above ! Write an equation using the binomials above

and the simplified product. ; and the simplified product.

x2-4 = (x-2)(x+2) (X+3) )(*‘g>
| —)&flx Lx—9G

Factored Form

222.Write an expression for the following 223.Write an expression for the following
diagram (do not simplify): diagram (do not simplify):

U+ dx -4y 4

Oyt +1x-Nx - b

What two binomials are being multiplied | What two binomials are being multiplied

above? (ZX s Zw (2)(.“‘2-> abOVe(,SX\_L\\ O,C(i\ /4{3

Factor the polynomial represented above by Factor the polynomial represented above by
writing the binomials as a product writing the binomials as a product
(multiplication). L{ - L( - ZX 4,2 ){ ’L)( 2 (multiplication).

Ot -1b =(3x+ -4
P a g e 41 |Polynomials Copyrig permission. Do not use after June 2011



www.mathbeacon.com Dec.14

Factoring a? - b°

Conjugates: Sum of two terms and a difference of two terms.
Learn the pattern that exists for multiplying conjugates.
(x+2)(x-2)=x?-2x+2x-4=x*-4 The two middle terms cancel each other out.

We can use this knowledge to quickly factor polynomials that look like x? - 4.

Eg.1. Factor x? - 9.

= (x+3)(x-3) Square root each term, place them in 2 brackets with opposite signs (+ and -).

Eg.2. Factor 100a® - 81b*

= (10(1 + 9b) (10(1 - 9b) Square root each term, place them in 2 brackets with opposite signs (+ and -).

Factor the following completely.

224.a% - 25 225.x% - 144 L 226.1-¢

e sYo-g)  (edfeeny (I)i-)
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Factor the following completely.

227.4x* - 36 ! 228.9x% - y2 i 229.25a* - 36

H(vx’wq) o (%&%(QXVM (§q1+é>(§al—(o>
A)s)

(-7{; Q/u\(:}/t *6/4,4,5 ?(X:l - q\lz) 2.1;1 < (8aT
?(X*‘ZjﬂX"Z}) D\(b’l "7@1)
| 2 (o 32)(b-34)

\,-\_/——\_/_\/

0( ”QCW‘V)
23445 (3a-b)
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Factoring a Perfect Square Trinomial

236. Write an expression for the following 237.Write an expression for the following
diagram (do not simplify): | diagram (do not simplify):
5 «—>

1
W )aug #Y X = Ix=dx + ]

What two binomials are being multiplied What two binomials are being multiplied
above? above?
(xr2)(x+2) g (x=3)
= o (43
Write an equation using the binomials above Write an equation using the binomjals above
and the simplified product. and the simplified product.
T = : T~ < ( - ) ( -
\( —J-q)(‘-“‘( X*-l\(x.‘.)_) \( (JX *q )4 3 7( 3
gt ! = (v —9\*
______________________________ e2) TS
238. Write an expression for the following 239.Write an expression for the following

diagram (do not simplify): | diagram (do not simplify):

4 1 x L{Xl
HIx “)
o - )X
|

What two binomials are being multiplied What two binomials are being multiplied
above? ( | above?
%X +4 \ aA ( Uyt : - (
) (k) et (2
Write an equation using the binomials above Write an equation using the binomials above
and the simplified product. I and the simplified product.

O+ Dty HL t(})d‘{)l 4)8‘"‘{)(*, - (27\“1 >1
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PERFECT SQUARE TRINOMIALS

You may use the methods for factoring trinomials to factor trinomial squares but recognizing them could
make factoring them quicker and easier.

Eg.1. Factor.
x?+6x+9 Recognize that the first and last terms are both perfect squares.
(x +3)? Guess by taking the square root of the first and last terms and put them in two sets
of brackets.
Check: Does 2(x)(3) = 6x
Yes! Trinomial Square! In a trinomial square, the middle term will
be double the product of the square root of
(x + 3)2 Answer in simplest form first and last terms. Wow, that’s a mouthful!
Eg.2. Factor.

121m? -22m+1

(11m-1)? Guess & Check. 2(11m x -1) = -22m.

wme the middle term is negative, binomial answer will be a subtraction.

Factor the following.

240.x% + 14x + 49 i 241 4x%* —4x + 1 | 242.9b* - 24b + 16

(43 (2x-) (3-a)

' '
__________________________________________ I o o e o e e e e e e e e e e e e e e e e e e e e e e e A e e e e e e e e e e e e e e m e e e o

243.64m? - 32m + 4 | 244.81n* + 90n + 25 i 245.81x% - 144xy + 64y°

HQlam‘*%erl) .o} o\
TR . (ors) (s
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Create a Factoring Flowchart.
Start with the first thing you should do....collect like terms.

/
T Hhere Z G(F 7
fvés i
Fache rzl(,z&;nw

N

HDW W\OJ\/D *t(w\S?

) N\

f)rerms Fecms L( 7Le/vn3
/ (fadke by
v & \) 3{6\?13 >

s dfleene  aubyac

oF ses b Y e
PR R
() decomprshi

Y () G | e
<0L* %\)/(QJ\QB ® /\c?ﬁ . Ji:‘l j“ ‘

NE—

T4 none 8] Hupe owe GJbSSrllo(—t)‘jlﬂN
lm&j o) have M oo %»FO\GW o

i 70 apt Lachreble
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Combined Factoring. Factor the following completely.
246.3a® — 3b? | 247.4x% + 28x + 48 ; 248.x* - 16

3(«2—u) ‘/(X”H x4 12) (X“‘f)(x’l—é()
y(arb)(-b) 4(xr3)(x +4) ééﬁ‘f)(x*z}(x—z)

_____________________________________________________________________________________________________________________________

249.2y% - 2y - 24 | 250.16 - 28x + 20x* : 251. m* - 5m? - 36

2(y'-yt ) 200 -2dx J'f (m £4)(w? -9)
Uy1y*3) 1(5¢ A\” i (wowx(ms)

CanniX ’(\m‘\’!'/

fov Huc
_______ 252x8—1253x3—xy2254x4—5x2+4
<Xq“)((§;3(x“-:) <) (XLLI )(){l_) >

Gt xmlley) (a0

HIGHER DIFFICULTY...
For some of the following questions, you may try substituting a variable in the place of the brackets to factor first, and then replace
brack
________ t X/?
255.(a + b)2 c? | 256. (c al)2 +d)? | 257. (m+7)*+7(m+7)+12
Xx*- ot + Fou 12
(x+¢) ()“C) | (X‘rj (X*D) | (au«“s\(ct*lt

/ vm— 13) (m+3+
b rOfes-g) el -4} PRI
)y )

- = “qA

P a g e 47 |Polynomials Copyright Mathbeacon.com. Use with permission. Do not use after June 2011



www.mathbeacon.com Dec.14

258.Factor. ' 259. Find all the values of k so : 260.For which integral values of
(x +2)% - (x - 3)2 that x? + kx - 12 can be k can 3x* + kx - 3 be
factored. factored.

@m) x-s)][&n) (x-a)j %\% % | -4 l'—ﬁ? W

A l

~ i
2)(“0(7 . [« =120 2 .~3
c (2 ; -1- \
X~l) kY
i 2--b *L‘d .
34y Mm& Md
_________________________________________________ g A YOO O 1S N
261. What value of k would make | 262. What value of k would make | 263.For which integral values of
kx? + 24xy + 16y%a perfect | 2 _24xy + 9y2a perfect | kcan 6x° + kx + 1 be
square trinomial? Square tkFinomial? factored.
L a.57
! = !
St 4») p) ; b. £5,+7
/. 3 |
'Y L’ 7( - 3 ) i C—5,—7
L) — & |
! “ ; d. all integers from 5 to 7
1

264.Ms. D is constructing a garden in her backyard. She has not yet determmed the overall length and
width but she has decided that it will be a perfect square. In the corner of her garden will be a
concrete slab that is 3m by 3m for composting.

b

a) Write expressions for the length and width of the garden plot that will allow her to calculate total
area of garden (excluding the concrete slab). Pg = ,e’u"

A (c3x2)

b) Write a simplified expression for the area of garden (excluding the concrete slab).

Mo = X* =G6x +9
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265. Lindsay was helping Anya with her math 266.When asked to factor the following polynomial,
homework. She spotted an error in Anya’s ; Timmy was a little unsure where to start.
multiplication below. Find and correct any

errors. . Factor: 10x + 5 + 2xy +y
Multiply: :
SX(Z X+ 1)+2 (2X+ 1) 2 What type of factoring could you tell him to perform to help
—10x+1+4x+2 & ]0)( -\-g)( ‘\"(;( + him along? " },\ iz
—14x+3 X +8y ) 5 1 term groupig
"""" 267.Find and correctany errors in the following | 268.Explamwhy
factoring, 4 g l"5 3x% - 17x + 10 # (3x + 1)(x + 10)
-V :
S 1 ! 220 +/v
= . Xt +~30x T X
2x% - 5x - 12 ?j(%’ ;
=2x% 12x+2x - 12 Qt-8xtdx -1 |
=2x(x-6) +2(x-&) Q-X(X —q\ ﬂ'}(\(—t() hev}ual
= (2x+2) (x-&) | *
2x+3)(x-H)
~ 269.Find and correct any errors in the following | 270.Explain why it is uncommon to use algebra
multiplication. tiles to multiply the following
=x*+4

'14) ( 48 1 ‘L\ 271. Multiply the expression above.
(X2 | (x’rl)(xH)(AH)

Y 2t a :
X "q)\X *’3X +4 <Xq‘+b(+\>(x+l\
FYy- + s
X | x> +xt
+ 23" F L
X+

X 432+ dx ]
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ADDITIONAL MATERIAL

Solving Quadratic Equations:
One of two methods will be used depending on the equation.

Isolating the variable in one place:

Solve. x*-25=0 Solve. 3x*-12=0
x? = 25 3x% =12
x=50r-5 x> =4

x=20r-2

We can only isolate the variable when there are not x terms as well as x? terms.

ZERO PRODUCT RULE

For two terms to have a product equal to zero,
one or both must be equal to zero.

Solve by factoring with the zero product rule:
With quadratic equations like x? + 7x + 12 = 0, we cannot isolate the variable because x and x2 cannot be
combined.

We must factor the polynomial.
X +7x+12=0 Factor.
(x+3)(x+4)=0 Think... what would make the left side equal to 0.
Use the zero product rule.
If x = -3 or x = -4, the entire left side would equal 0.
x=-3o0r-4

Solve. 2x*+7x+6=0

(2x+3)(x+2)=0

3
x=-20r--=
2
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Solve tgefoHewing quadratic equations.
272\\x2 =\36 L 273.4x*-64=0 L 274.4x* =9

X=*b 4y = b4 1.4
| | 4

X=6 o —4¢

__________________________________________________________________________________________________________________________

275.8x% = 49 + x? 276.x° +x = 56 277.x* -4x-21=0
cqg Nuxesuze LepXed)Eo
)(l =3 (x#gxx-}) =0 .

__________________________________________________________________________________________________________________________

278.4x* —12x+9 =0 ; 279.3n* - 11n+6=0 ' 280.a% - b% = 0
2)( 53(2)( ;) D <3v\ -2)(V\ J) 0 (&4,,4)(@—/@) =0
X:’L’% ”3)3 a4 G ==
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Long Division of Polynomials:

Eg.l (x® +8x+15) + (x + 3)

X
x+3 Yx?+8x+15 Divide the first term in the polynomial by the first term in the divisor.
x? +3x Write your answer above the polynomial, then expand to get to your next
Step.
X
x+3 )x?+8x+15 Subtract the newly expanded expression from the two terms above it.
x> +3x And bring down the 15 from above.
5 +15
x+5
x+3 ) x? +8x + 15 Divide the first term in 5x + 15 by the first term in the divisor x + 3.
x> +3x Write your answer (5) above the polynomial, then expand, subtract to get the
5x + 15 remainder of 0.
5x +15
0 Remainder is 0.
This means that (x? + 8x + 15) = (x + 3)(x + 5) In the form
2
M=( 5)+L Intheform—=Q+5
(x+3) +3 D
2 . Z
Eg2 (Zx +7.X'+5)T(.X'+ 1) : Eg3 (6x3—x2—11x+9)+(2x—1)
2x+5 : 5
x+1)2x2+7x+5 | 3;6 +x =5
2x* + 2x : 2x-1 }6x3—x -11x+9
5x+5 ' 6x°> - 3x°
5x+5 i 2x% - 11x
0 ! 2x% - 1x
! -10x+9
! -10x+5
| 4

Solution: (6x3 - x%-11x+9) = (2x-1)(3x*?+x-5) +4
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Perform the following divisions. Answerin P = DQ + R or g =Q+ % form.

281 (x3 +2x% +3x+2) = (x+1) 282.(t3 +3t2 -5t -4) = (t + 4)
xtrx 43 | 4t -4+ -

)4 )+ 2T #3502 ) (L PETa

X AT *3*#1
x?® *3x
2 -t -
X2 T

><7>+l;<2*3><*2 Ix +2

2 1 "(’t
-‘ZY*'j(xhx«Lz))x £ ;—{%31 -5t~ L—

=()(t) —t

283.(m* +2m* -m-4) = (m+ 1) i 284.(x3 - 4x* - 2x +8) + (x - 4) O

A\J\c W\'(") i
Sw"i\;:v ( ) g I -4 =2 S
> R oyl 4 4 8

oo o-1 2 T o o Ll

I S E(X"/)(Xllz\> 16

M+(m+2) ' 286.(a3—3%?+'6)2/(af71)
l 3
| aw)ﬁ 104" - 34 +6
You will need to insert “Om” into this polynomial before you divide! ' - 2
w\.' L AaY l i 4 +a
2 P : _
rva)W\ +3m”+ Om -4 ; 4 3.
3 494" l s -
A | -
mt +O0m -2&/ +{
mb D~ : Y
P |
—.—9 .

—2u =

: €
N b 3v»\7/7 ;(vv\ to )<m7+w\~7”0_ ﬁg' 3646 = (4*’)(41'4*2)
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287.(n*+2n2 —n-2)+n?-1)

o r%\i—ﬂ’;l

N —| no+2dnocino- )
\/\’B +Ov\ - N

Qv\l‘rOR‘l

2t -

-

Y

289.(12s% + 352 — 20s — 5) = (3s2 —5)

4g + |

¥ -6 >|25} 36205 ¢
12¢° —2 05

3st ¢

¥t S

O
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________________ 288.(6r2 —25r+14)~ (3r—-2)
e 2r -
Ig(fz 6(2 \’z—g—( +\K&
| bt - 4e
2| t |L‘

-2l t1Y
K/-
O

_____________________________________________________________________
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Synthetic Division "Quick & Efficient Method"

Write Notes Here...

Eg. Divide (x® —4x% +5x + 1) + (x + 1).

I - g+ Sy o+

N, Ve
Coefficients: 1 -4 5 1 € From divisor: -1
=9 5 |
§et -
oy 0 L{p

| -4 , @/“w{ﬂ( \/mimi/j
| k) \Mwﬁ\plj D\\MDMJI?
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