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pictorially, and record the process symbolically.

POLYNOMIALS
Algebra & 5
Ll : TOPICS RE
SPECIFIC VIEW Note or Example
OUTCOMES
Demonstrate an i 4.1 | Model the multiplication of two given binomials, concretely or

understanding of
the multiplication

' |

] I

' '

i i

] "

] (]

- E

of polynomial :' 4.2 : Relate the multiplication of two binomial expressions to an area E

expressions ! ; model. :

(limited to ' !

monomials, : g - !

binomials and i 4.3 | Explain, using examples, the relationship between the multiplication !

trinomials), H 1 of binomials and the )

concretely, ! ! multiplication of two-digit numbers. !

pictorially and .‘ "

symbolically. 1 4.4 5 Verify a polynomial product by substituting numbers for the :

! ! variables. !

5 4.5 | Multiply two polynomials symbolically, and combine like terms in

! ! the product. v

R |

{ 4.6 ! Generalize and explain a strategy for multiplication of polynomials. !

:' 4.7 : Identify and explain errors in a solution for a polynomial

! i multiplication. ,

Demonstrate an ;' 5.1 | Determine the common factors in the terms of a polynomial, and !

understanding of | | express the polynomial in g
common factors  } ¢ factored form. ' )

and trinomial , ! ;

factoring, i 5.2 | Model the factoring of a trinomial, concretely or pictorially, and -

concretely, | record the process |

pictorially and ! ! symbolically. |

symbolically. ' | |

1 5.3 | Factor a polynomial that is a difference of squares, and explain why :

! | itisa special case of !

! i trinomial factoring where b =0 '

A i

| 5.4 1 Identify and explain errors in a polynomial factorization.

{ 5.5 | Factor a polynomial, and verify by multiplying the factors. :

F E !

i 5.6 | Explain, using examples, the relationship between multiplication "

i and factoring of

! i polynomials. .

'l 5.7 | Generalize and explain strategies used to factor a trinomial. i

i 5.8 | Expressa polynomial as a product of its factors. h

[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

Term

Coefficient

e R

Variable

Constant

Monomial

Binomial

Trinomial

Polynomial

1 or More termas

Degree of a term

Degree of a Polynomial

Algebra Tiles

Combine like-terms

Area Model

Distribution
(Expanding)

FOIL

GCF vs LCM

Factoring using a GCF

Factoring by Grouping

Factoring
ax? + bx + ¢ when
a=1

Factoring
ax? + bx + c when
a+1

Difference of Squares
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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: 5

Constant: 3
5x —2a+ 3
The following are terms: 5, X, 3x, 5x?, i—x, —2xy?z3

Each term may have a coefficient, variable(s) and exponents. One term is also called a monomial.
If there is no variable present...we call the term a constant.

Answer the questions below.

1. Whatis/are the ' 2. Whatis/are the
coefficients below? constant(s) below?

3. Whatis/are the
variable(s) below?

Sxy? —7x + 3
5,71 i 1%

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

XY

12x% — 5x + 13 ! S5xy?+3

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 (rational exponents), no variables in denominators
(negative exponents).

Degree to constant

The following are polynomials: n D.
4
X, 2x—5, 5+ 3x% — 12y3, x2+ix+2, V3x2 + 5y —z \ i
Deqgree ok
The following are NOT polynomials: Term Po|yno mi al }
. . 3 4 =
g Ry2.z -7 48
X2 3vx, 4xy+3xy3, 12xz+ 3% 4 x? )’ZZ_I L“ ‘) Bi s
z+2+1 25 % Bl* 3

: o ! - ern “\/OF\OD\Q COﬂf‘ s
Pownomid w0 TP coonenis (29 <X
. Exponents ¢W
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Which of the following are not polynomials? Indicate why.

4. 3xyz uf—c 5. _isxs’ — 5y 6. 2x—4y~?
no,variable in i yes ' nO, neqative
denomingior ey ponent

""" ;""@;1};"""""""""“?"“5'"J5¥¥5:3“""“""""ﬁ"""§"§;1}¥"""""""""""
no ex ponent & yeg 5 QO)VOFINJ@

not o whole
nuinper
Classifying polynomials:

By Number of Terms:

e Monomial: one term. Eg. 7x, 5, —3xy3

¢ Binomial: two terms Eg. x+2 5x-3yy’+ 5?;:

¢ Trinomial: three terms Eg. x?+3x+1, S5xy —3x +y?

e Polynomial: four terms Eg 7X+y—z+35, x* —3x3+x% - 7x
By Degree:

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

Eg —3xy? is a 4th degree term because the sum of the exponents is 4.
5z%y?x? is a 9t 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? + x2 — 7x is a 4 degree polynomial. The highest degree term is x*.
3xyz* — 2x%y? is a 6% degree binomial. The highest degree term is 3xyz* (6™ degree)

Classify each of the following by degree and by number of terms.

10. 2x+3 ; 1. x3=-2x?+47 v 12, 2a°b* + a?b?* - 27¢° + 3
Degree- 1k ! Degree: 3 | Degree: |
i : \ : . et A
. . :Name:'”\ ﬂlﬂ\o‘\ i Name: __J L/ Jiﬂ\Q\
Name:_Binomial ; | |
U374 Wirdte a polynomial with | 15, Write a polynomial with
; one term that is degree 3. | three terms that is
Degree O : ; degree 5.
, Ca 2)@2 Y } 3,2 o
Name: JNONDT L) j ' 5 BX \t Szl - 2
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Algebra Tiles

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

1 -1 X x x2 -x2

Bussacnd

17, : 18.

16.

19, 20. ' 21. Draw a diagram to
T ' represent the following
; polynomial.
i = 3x2 ~5x +6

N R T

D L L ARARIRA §

i DOooog

23. What happens when you 24. What happens when you
add the following? add the following?

22. Draw a diagram to
represent the following

polynomial :
—3x%+x—
j e 1 e | l.
i '
L } ! B i -0 5
f (zero | e Tk
| principie) ~ | (2870 PTNUple)

Ry TR S A R L S R e R R
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25. Simplify by cancelling out
tiles that add to zero.
Write the remaining
expression.

R X s
i i
§ e

..................................................................................

28. Represent the following
addition using algebra
tiles. Do not add.

Gx+3)+@2x+1)

~+IA

The Zero Principle:

26. Simplify by cancelling out
tiles that add to zero.
Write the remaining
expression.

29. Use Algebra tiles to add
the following
polynomials.

(collect like-terms)

@Cx-1D+ (~5x+5)

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

Egx+3+(-3)=x

I+ o7 B
j

P age 7 |Polynomials
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~ The addition of opposites did not change the initial expression.

updated June 2013

27. Represent the following
addition using algebra
tiles. Do not add.

x+(x—-1)

30. Use Algebra tiles to add
the following
polynomials.

(collect like-terms)

2x? + 5x —3) + (—3x? + 5)

i
AT LD

/
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31. What is the sum of the
following tiles?

Sum_ﬂ_

: 32. Ifyou add the following to
an expression, what have

5 you increased the

| expression by?

33. Represent the following
subtraction using algebra
tiles.

@Cx—-1D)—-(~x+2)

i
fd

34. Why can you not simply ! 35. When asked to subtract (2x — 1) — (—x + 2), Raj drew the
' following diagram:

o182 =[0p*
Um][ ] WJE‘Z

“collect like-terms”
when subtracting the
two binomials in the
previous question?

{g;ﬂ
b/C The )Z]
SUptraotion
putSide the
Drag res
\’\OW\QG inhn‘:

]
(]
(]
}
]
]
]
]
]
]
]
}
! }
|
]
}
'
i
!
|
i
[l
[
i
]
[l

36. Use Algebra tiles to subtract the following polynomials.

£ (2x—1)—(=5x+5)

70088°] » 1D00ENLG g

""" 37. Use Algebra tiles to subtract the following polynomials. [ - .5 __ ]
5x“+5X-8
(2x2+5x—3)—(—3x2+5) I
- B =1 | N r——n —
' gl Ll ‘
{ | ] I 1 j i — ] Nt ] |
5= | ] vl [,\ L L = e I g
il 'J i L - iy J,( MangL
L IL\‘ [upuge i) s

38. Use Algebra tiles to subtract the following polynomials.

(—2x? — 4x — 3) — (—-3x% + 5)

| MR - [@mimse”| — (e
 [DEARNAEE", | - o
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Like Terms
39. When considering algebra tiles, what makes 40. What do you think makes two algebraic
tym tiles "ahke"\?/ 5 terms alike? (Remember, tiles are used to
( ' represent the parts of an expression.)

lf Tne\l nave me
Some ‘/(js:{]b‘e Qnd -—'—"""'_-D

l‘.

% same shape X

Collecting Like Terms without tiles:

Exactly the same

variable & exponents.

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

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

Simplify any expression containing like terms by adding their coefficients.

Eg.1. Simplify: Eg.2. Simplify
7x + 3y + 5x — 2y 3x% + 4xy 6xy + 8x% — 3yx Remember
7%+ 5x +3y -2y 3x? +8x% +4xy — 6xy — 3xy o OO\ - 3yxis
=12x+y = 11x? — 5xy the same

Simplify by collecting like terms. Then evaluate each expression forx = 3,y = —2.

41. 3x+7y—12x+ 2y 2%+ 3x - 7x% -6 :. 43, 5x%y% — 5+ 6x?y?

X9y S RS I A ECP |

3(3)%-5(3)*-6 | 3
3(27) -5(9)-6! 11(3)* (-2)°-5

- ! R1-Y5 -f 5 11(01)('8)“

50 797 |
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Adding & Subtracting Polynomials without TILES.

ADDITION
To add polynomials, collect like terms.

Egl. (xX?+4x—-2)+(2x?-6x+9)

Horizontal Method: Vertical Method:
=x?+4x—2+2x°—6x+9 x4 4x—2
=2+ 2x% +4x —6x—2+9 2% —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

Eg2. (4x2 N 3) _ (3x2 + 5x — 2) remove the brack?ts from the
second polynomial.

This question means the same as:
(4x?2 =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) | 46. (7x+9)—(3x+5)
Xt e2xtd 20+7b190 -3p | 7X+9-3)X"5
lex +17) R TS LA LI N DA
""" 2{7'_"Aa'd.'""'"""""""""";L'""'A;éf'é'dﬂt'ré'c_t'._m'""""'"'""5_""'4'9'.'3{15{%&&{"'"""'””""“
(4a — 2b) (7x — 3y) (12a — 5b)
+(3a + 2b) | —(—5x + 2y) : —(~7a —2b)
4d-2b . TX-3y+5L-2y § 12Q-5bt70%2D
"3d+2b " — |
112X -5y 1@0-3“
7d+0b R b
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Add or subtract the following polynomials as indicated.
50. (5x° —4x —2) + (8x* +3x— 3) E 51. (3m?n + mn— 7n) — (5m?n + 3mn — 8n)

5X*-4x-218x*+3x -3 . 3m*nemn-70-5m*n-3mn +8q

.............................................................................................................................

53. (2x? — 6xy +9) + (8x%* + 3x - 3)

2XF-6XY+g 8% 135 -3

120X - 6XY 3L t6
L&ﬂ'—_u—-—_

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: |---r--4------

54. Show why 3 X 3 = 9using 55. Showwhy 3 x4 =12 ' 56. Calculate 5 X 4 using
the area model. using the area model. ' the area model.
Solution: . Y Y
i a I N
s s o =20
I : ] I
e i I B E T
- 5 z
~ 57. Howmight we show ' 58, Calculate—3 x 4usingthe |  59. Calculate —5 x 4 using
—2 X 4 = —8 using the : area model. :' the area model.
area model? ; | Yy
; . i . I I T =07
7 - -12 E 5 H = a

~ 60. How might we show 6L Calculate—3x —4using | 62 Calculate—5x—4
—2 X —4 = 8 using the the area model. ; using the area model.
area model? '

-y -4 -5

:'r'" i ! 'E E : |=' _ E g-u.u-u----.
2fdd il | o3 fTTI e |y o
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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 ! 64. Show how you could break ! 65. Show how you could
apart the following apart the following 5 break apart the
numbers to find the | numbers to find the 5 following numbers to
product. i product. ; find the product.
21x12= 32x14 = 17x24 =
=(20+1) x (10+2) E (30+2) % (10+4) | (1047) x (20%Y)
=240 +_4g;2r 10+ 2 : Z 300+ 120+20+8 | = 200 + 4O+ 140 + 28
" g 1 * 408

66. Draw a rectangle with side
lengths of 21 units and 12

67. Draw a rectangle with side
lengths of 32 units and 14

68. Draw arectangle with
side lengths of 17 units

units. Model the | units. Model the and 24 units. Model the
multiplication above using | multiplication above using ! multiplication above
the rectangie. ' the rectangle. : using the rectangle.
(o2 5 10 4 ': 20 .
E ' g0 200 |40 200 + Y0 + MO
| \ 50 i v = = [ 2 8
: ! o - 300+120+ ¢ ™ . e _____.—1C—.,_-
o] 1 ! 30 - . -
20| 407 g =282 ¢ . g 20+8 ] B [08un'<]
E .
: 2 20 I
T . F
Y - .
""" 69. Useanareamodelto |  70. Useanareamodelto | 71 Useanareamodelto
multiply the following ' multiply the following ' multiply the following
without using a calculator. | without using a calculator. ! without using a
23x15 ¢~ ' 52 x 48 ' calculator.
10~ ; yo 8 ', 73 % 73
i [ ; ‘—" \ ] } 70 .3
| ] 5 0| |I ' | b = | |
200 1100] | 21 000 |400) 5 . |
|+ 7004200 | | 5 | 4906 [210 4900t 210,
20 115 - 5 .
i | | 5 210 *9
|z45 units 7 | ; LA _ L fr ’
3 L—~—— 2 [ 80 |1o] : > 1510 (5329 un it
i | L
: 2000 + 400+ 80 114
,|,E-'_H% UnHSZJ
— .
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Algebra tiles and the area model: Multiplication/Division of algebraic expressions.

First we must agree that the following shapes will have the indicated meaning.

1 -1

We must also remember the result when we multiply:
e Two positives = Positive

e Two negatives = Positive

e One positive and one negative = Negative

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

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

-3area model.

M' -

\|_,

x2 -x2

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

(5)(X)

Bl

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

e AT e B

____________________

P age 14 |Polynomials

76. If the shaded rectangle
represents a negative
value, find the product
of the two monomials.

I
=4
n

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014

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

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

_______________________________________________________________________________________________________

81. Write a quotient that
can be represented by

the diagram below and !

then find the missing
side length using the
area model.

NI R —

oL - |
Z 6

Length: 6

Page 15 |Polynomials

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

(20)-3)

ke

82. Write a quotient that

| can be represented by
the diagram below and
then find the missing
side length using the
area model.

| Area = 6x% .

updated June 2013

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

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

\\\\\\

Length:

Copyright Mathbeacon.com. Use with permission, Do not use after June 2014
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84. Write an equation 85. Write an equation

represented by the ' represented by the
diagram below and ' diagram below and
then multiply the two | then multiply the two
polynomials using the ! polynomials using the

area model. 5 area model.

87. Write an equation : 88. Draw and use an area
represented by the : model to find the
diagram below and : product:
then multiply the two ! @)2x+1)

expressions using the

area model. ; _ =1 T
. i + - —
: T |I -— j ._i.

updated June 2013

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

89. Draw and use an area
model to find the

product:
@x)(x —3)

~—JEg

ot d Sy

P age 16 |Polynomials Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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90. Draw and use an area | 91. Draw and use an area 92. Draw and use an area
model to find the ; model to find the ; model to find the
product: product: : product:

O (x+3) () (x+3) (-3x)2x + 3)

= ™
Ll

T
N

L
]
|

93. Write a quotient that 94. Write a quotient that
can be represented by can be represented by

95. Write a quotient that
can be represented by

S PR 1 -

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 = —x? —3x | Area = 2x% — 8x

o, i O, iz 25

Pl I i i

[l : ;: :

i1 ] ; |

b o emaaa Ealovssus saman)

-X2-3%
X

e+ 3] ; 13

Length:_X. 13  Length:_ ~ X -3

&
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96. Find the area, length
and width that can be
represented by the
diagram.

Area: 2,12 +6X.

Length: ¥ 43
Width:  Z).

P age 18 |Polynomials

[
'
"
"
"
[}
}
]
(]
]
}
l
|
]
]
]
]
|
|
|
1
|
L]
L]
[l
'
[l
1
1
1
l
]
Il
i

97. Find the area, length
and width that can be
represented by the

diagram.

—l— ——T
§

Area: b ), +18

Length: 5

Width: 4 3

updated June 2013

98. Find the area, length
and width that can be
represented by the

| diagram.

5 Area: ZX'Z +3X
Length: ZXt 3

P width: X

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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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)

= 2 X 7 X x X x?Multiply variables using exponent laws.
= 14x3

Multiply numerical coefficients.

Dividing Monomials:

Eg.1.
20x%y*
= 23;2 Divide the numerical coefficients.
20 2 y* . . .
= T5xZy? Divide variables using exponent laws.
= —4xy?

(mohomiais) (monomials)
Multiply or Divide the following.

Eg.2.
(—4a?b)(3ab®)

=—4x3xa?xaxbxb?

= —12a°b*

Eg.2. Revisit the

~36mintp?

Lo exponent

laws if

-36m?n?p?

T 9mdinp

=4n®p

99. (—2ab’®)(—3ab”)

B

100. (5x%y%)(—2x%y®)

R R P
102. (g abz) (; a3b) L 103, R
E 3
34"b? s :‘5tk
3 a E -

B S ST
105 2K i [106)(2cd)(—2¢?d*) (5¢)
3 1gxy3 v

: Y
Ly 2 -20C d
3Y

-

Page 19 |Polynomials

101. 4x(—3x%)

3.,2
107, (3xy?(‘f_x ¥?)
H ax=y

X 2
6 N i”\;’g
RX |

Copyright Mathbeacon.com. Use with permission. Do not use after june 2014
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Multiplying Binomials

Foil= binomiql x binomial

A clds ﬁ? v myiolelis @

updated June 2013

Challenge: multipl®s fo i o ch 1%

108. Which of the following are equal to
2 ? i ) {
xi‘+1£:x+1f.\ _P|"_)- 4 L;,)()Ug) |

(x+3)(x+6)
b) (x+1D(x+18)
c) (x—3)x—-6)
d) (x+2)(x+9)

110. Write an equation

111, Write an equation

Challenge:
109. Multiply (2x + 1)(x — 5)

2x*- 100X -5

.............................................................. L T U ——

112. Write an equation

represented by the represented by the ‘ represented by the
diagram below and diagram below and i diagram below and
then multiply the two | then multiply the two i then multiply the two
polynomials using the | polynomials using the | polynomials using the
area model. area model. area model.
; ......................... E é % 1 i ;: .............. —F
1 S l ! s
: L P b
i : Lo ! {4 : 1 A
r S N [T}
- i Pl E = s |
" B . S (S S N - S L L1
7 N AcT -
[2x(>+D 5 2xA2xt)| b |2x(X-2)
i E = Z + 7N E I v 2
- | 2X%+2 X g HX" 12X g | 2X°-4X
113, Writean equation {114 Drawand useanarea | 115, Drawand use anarea
represented by the model to find the model to find the
diagram below and : product: product:
then multiply the two ! x+2DCx+1) E Cx-Dx-23)
polynomials using the ! E
area model. : ! T
! - o ’ ! = — T R i
: - : | R
o S o e R Y B
A __m ! I ! [ 1 I
L] ! ) I : r ‘ | |
g 5 ] L 5 | 7T
g L == | |} 1
|| | i E e - _L_’ E ll_]. | | 1
. : : bty et 1]
______ |---r-J'--! , I : =
) | 4 )
e : | ox®+5xX 2 5
_ _ : = —— .
2x.(X-3) - ; | 2x 7)&?\
5.2
[“ 217+ bX

Copyright Mathbeacon.com. Use with permission. Do not use after fune 2014
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116. Draw and use an area
model to find the
product:
2-x)(x+2)

-XZH2X-2X t Y

[x77H]

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

Area =x?+3x 42

P i _!j‘
‘ i 2 G
R 11: T X2
R } a
3 SN
4302
% rl
Lenget DA2 |

Page 21 |Polynomials

117. Draw and use an area

model to find the
5 product:

i B-x)(x—-1)
i F‘Tr e

5 [ '

| I

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

S P . SNy SR R I EORS

Area = 2x? + 5x + 2

) TEAEAEXA2

updated June 2013

118. Draw and use an area

model to find the
product:
Gx+1D2x+1)

N

____________________________________________________________________________

121. Write a quotient that

can be represented by
the diagram below and
then find the missing
side length using the
area model.

Area = 4x? —8x + 3

(2x-1)( ) "Y4x°-8(+3
(2)-1) (23-3) =y x> 8x+5

(Zlﬂj(x+2)f2XZ+SX}2'¢7 UYQ“XX 43

2X((" 2y

/WVQi@)*ﬁ6v13>

ﬂ)“S(ZY‘HD

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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122, Find the area, length 123, Find the area, length 124, Find the area, length
and width that can be ! and width that can be | and width that can be
represented by the | represented by the 5 represented by the
diagram. .: diagram. 5 dlagram. v

=. AN
W : ] s
]: _____ .--I'___I i - - |: E
= s i E ;
L = i L | I. | : '
' i 1 i O ;
I f = .
5 |55 VN L -
Area: 1,7'+5)(.+Q Area )Cl +(7)(,+ q i Area: 2)(1*7)(.*6
Length: Y_+ 3 Length: 1+ 3 Length: 2 Y + 3
Width: ¢ +2 t Width: X+ 3 | Width: %, 42
""" 125 Draw tilesthat | 126 Drawtilesthat |  127.Drawtilesthat
represent the represent the represent the
multiplication of multiplication of multiplication of
(x+ D(x - 3). Cx+1D2x+1). x-Hlx+4).
| 1| N
| ¢ | ||
o &
‘ [ ‘ ol
| | | .,
E LI | L]
i _ul L4 ,._!._,_,,]
What is the product of I i What is the product of What is the product of
(x+ D(x —3)? (2x+1)(2x+1)7 E x—-49(x+4)2
; : 2z = N
X234 -3 O MXZEX 2+ Y -Y-1k

RS N A TOTTTE) | R FoY
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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=x%+9x + 18

FOIL
Firsts - Outsides-Insides-Lasts

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

Eg2 2x+D(x—5)=2x?~10x+x—-5=2x*-9x -5

Multiplying a Binomial by a Trinomial:

Eg. (- 3NG2 -4y + 7=y —4y? + 7y —3y? + 12y — 21 = y* - 7y* + 19y - 21
I e S

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

Multiplying: Binomial X Binomial X Binomial

5 crpeoaees s
=(x?-3x+2x—6)(x+4) )
= (xz —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) E 130. (x — 3D(x — 3)
X* -5X #2X-10 | 2X -+ 3 | X2 =3X-3X4]

R g Ve

— |} ;65‘_*3_]1

1
|
|
|
|
|
|
l
l
V
|
|
i
V
i
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Multiply the following.
131 (x +2)(x + 2) 132. 2x +1)(3x — 3) 133.2x+ DN(2x - 1)

| LI2Y O XD B T g =
xz_'_zx_}?_x.',l.:, ' bX X 1‘3 ! L')L Z)C'\'Z)C 1

s [y gl >[5

""" B G gy T s b "i‘jﬁf‘i‘%ﬁ'ﬁy"""
perfect squUare { (gxes)(axts) |
(Li(x+2) 1 HX +1ox.+107f.+29(x - 41) (x+y)

X raciaxtd | - fpxtr2onas| |0 ‘21*1)(>c+%)
| r{ﬁzxz -m

_______ 57-_(_’_‘74_555':‘5'5535‘1‘)“h_""g"'@ﬂ""3')'('355'3;':}353;‘5‘""5"""igg'(;;;z-)-s-------—--~~——---------
E o Ar2) (L2 t
L -5x*t ‘ﬁl"SKL*rZSX’S 61 +|-})LL+2)L-QX7-_(DX:3J (1 )( (% Z)

: 1 (e eaxr ey ()
1 ! 3.5X%-4X-3 VY, (‘-1 o
E’Bilu +zex-5]\/§1ﬂ (Y exn)

L3+t ryL+2xt+ Bt 8

X3 +6xP+12x 48
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Jitteene o Sopnere

Special Products: Follow the patterns

Conjugates: (a+ b)(a—b)
=a? +ab — ab — b?
= a2 _ bZ

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

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

e e

—TT

B [
K ALEA22AY K
f R X Z+2y 3194

*(

X2 x+2) = (_)UZ)L

K (x+2)(xx-2)

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

X (x+2) (x+2)

* (x+2)(x-2) %

X L
; (x+3)(x-3)

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

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

(xx2)(%2) (13 (x3) (YD
)("Z'Q"Z')C*'?.X"L} )Cl -3L+5x-q
—-ﬁ_til -4 Z_

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

When the consrant§ ore 0pposife figns (inverse)
) ~ sr’ﬂ“/'t Y !

e gnaswer 15 o b in o

Remember this pattern...it will be important when we factor “A Difference of Squares” later in this
booklet.

Page 2 5 |P0]ynomials Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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142. Write an expression (polynomial) for the
following diagram (do not simplify):

updated June 2013

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

|-NL

v

(20+2)(2x-2)

I THY-Yx - Y K
(Bx+4)(3x-4)
Qo +12X -12x~1hN
What two binomials are being multiplied
above?

(30 +4)(3x-4H)

What two binomials are being multiplied
above?

(22+2) (2X-2)

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

(2x42)(2x-2)
Bx*-4x+yx ~H

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

(3X+4) (3X-YH)
qr* -12X +72x 16

—b
Simplify the following. —> ' gxt -1 16 ]
144. (x + 3)(x — 3) 145 2x +3)(2x —3)

Xt-3xXr3xX-9 2 gl

-

+ [

146. Bx—1D3Bx + 1)

gx*+3x -3xX-1

— 1 gx? -1

147. (x + /2y)(x — /2)
- izy rlzy - (V2 O

ij

(%)

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Simplify the following.
148.3(b — (b +7) 149. =2(c — 5)(c + 5)
(30-21)(bt7) (-2c+10)(c+5)
2 o N '

%@@ — {-ZC2+50

“““ iéf%;:::‘gjfﬁ;j‘“ ;;55(553;'3;/"‘“"“‘““é“"'"1'5'1":sf(;z'“;')'(32‘4‘3‘)'"'z"(zbe';"f)“""““""""""
(X2 yx16x124) + (2 43xcrants) @ 2)(0r3) 2 (8x12)
( i"+le+zH)+(>Ll+5x+éi) 3T AX-12x -3k - BX=2

¥ +10X 12U+)(2+5IJ’6 —> | 3yt '11X’@

-t !21 +15)L+30j

............................................................................................................................

152. 53t —4)(2t— 1) — (6t — 5) } 153. 10 = Q(Zy +1)QRy +1)— 2y +3)(2y + 3)

(15t-20)(2t-2) (64 -S) .
30€-15t -40k+20 - 6L +5 ;1°*<"*9'2)

gl EX L 10 (% 423291129 13)2973),

" '@9”‘*9 "y «13- )P 16y 16y "'>
By oMy -UY-2 ‘W by - 69-9

Some key points to master about the Distributive Property...

FOIL (a+b)(a—b) (a + b)? (a+b)?
al-abiab-p?| (atb)(3+b) (ath) (o +b)(atb)
[ql-b’- | 0% rqbtab+b” <q1+ab+abrb1)(a+b)
at+ b+ 2o.b) o} + a%b + atbrab

vab+ab2+ab"*

5

: 2
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¢ pon'i use x = yse )

Factoring: ' . 4 A L

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. i factors. i prime factors.
15=5x3 § 48=8x6 i 120 =10% 12
5 48=2%x2%x2x%x3%2 | 120=2%x5%x2x2x%x3
5 and 3 are the prime factors. i 48=2*%x3 120=23%x3x%x5

_____________________________________________________________________________________________________________________________

154, Write 18 as a product of 155. Write 144 as a product of ! 156. Write 64 as a product of

therefore this is the GCF, 270 2x3% x5

its prime factors. its prime factors. its prime factors.
18 P14y 5 bt
X ; /N ) |
1@ i 1211 BL\‘-Z”GL 5 ) s
b Pz alde VAR
@@ 3 4 )4 " '\\:-'J.“;'@:.-M_ )
: . (212) !
20+ 32 ; E . o G
; : 64 = 2
~ 157. Find the greatestcommon | 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. ; 64. i 270.
; 3 270
Look at each factored | 144 :29x3% L 6 6 o i
form. L ey 2° IR TR NPR
; @003 4300
: : N
48=2*%3 ' CE - 2" ; 2
120=2°%x3x5 5 GLE = ! 96
i~ |GCF:16 s
Both containzx2x2x 3, f 3622 x32

GCF is 24. i ;
| : GCF:2 *3*
; . —|G CF:18
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We can also write algebraic expressions in factored from.

Eg.4. Write 36x%y? as a product of its factors.

/
""%it'é 10a?b asaproduct |
of its factors.

100%b = 2x5xaxqx

10a*h = 2x5x 022

163, Find the greatest - common
factor (GCF) of 10a?b and
18ab?c?.

J' 1800°c* =2 x3%3#0 5 XA

36x%y° = 9X4XXXXXYXYXY

36x2y% = 3 x 22 X x? x y3

Vv
|

161, erte 18ab?c? asa
produict of its factors.

cxCxC
- 215
Q7

0

" 164. Find the greatest commo
factor (GCF) of 12b3c?
and 18ab?c3.

12}_7302 -22,3 b3xC

: r

_________________________________

updated June 2013

__(162 Write 12b%c? as a product
~ ofits factors.

12032 =

12 :72x3

" 165. Find the greatest common
factor (GCF) of 10a’b,
18ab?c?, and 12b3c2.

100°b = 2x5 x g2 xD

2x2 XS)\bXbXbexC

100°b =2 szqsz
18ab%c3: 2x32xax b2«

18 ab%s -

-
~ 2
(%

aab%}'ngzxoxbz
12b3c 2x3xp3y 2

'
e A e o e e e

GCF: 2 ¥2xb*xC?

[éCF: 6bzc2]

GCF: 2*0xb

[GEF ;2Qb /

GCF- gx&x b -+ 2xb

E‘GCF:Zb i
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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+z)

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

3 (0420 - u0) |

% _51#(;1;2%— L() R

The answers to the above questions are called the “FACTORED FORM”.
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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.

5x+ 10
Think...what factor do 5x and 10 have in common?
Both are divisible by 5...that is the GCF.

= 5(%) + 5(2) write each term as a product using the GCF.

=5x+2) Write the GCF outside the brackets, remaining factors
inside.

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.

111 1

I draw the
expression as a
rectangle using

algebra tiles. Find
lenath and width

4(x+1)=4x+4

Eg.2.
Factor the expression
3ax>+6ax?-12ax

GCF = 3ax
=3ax(x¥)+3ax(2x)+3ax(-4)

=3ax(x%+2x-4)
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Factor the following polynomials. ¢
166. 5x + 25 167, 4x + 13 ; 168.8x + 8

5(x5) ig(x.,,l) {
*not foctorablek

............................................................................................................................

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

N — 0

174. 3w’xy + 12wxy? —=wxy

wxy (3w2+12y-1)

qubl(sb"'l_ 20> g 6mﬂl Kn,\Z_\_Smn_Z‘\—L‘.n)
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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)
x(w+ 1D+ 59w+ 1) 3x(a+7)—(a+7)
=w+1DM“x)+ W+ D(5y) =(a+7)3Bx)—(a+ 7))
=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)

177.5x(a + b) + 3(a + b) : 178.3m{x — 1) + 5(x — 1) i 179.3t(x —y) + (x +y)

Sxd 3 s S
3?5;:3&) 5 3('?.0: 59 i not factorabie
— T d lsMrat—m
' (Q*b>(5l*3)| e -y (eSS /)

________________________________________________________________________________________________________________________

180. 4t(m+ 7))+ (m + 7) ; 181 3t(x - y)+ (y = x) ; 182.4y(p+q) —x(p+q)
Ytd + 1d st (xdy) thy d, - X d
d (4b 1 P 3epey) - () v (HY-X)

(M+7) (4ttl)

et DG | Ty

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

ac 1 ad + bd+bc
o(ctd) r b(dtc)
a(ctd) rb(cid)
Umb)(ud))
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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.
ca+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
Smt —10m? —t?+2t Group.

Smit-2)—-tt—2) *Notice that I factored outa —t in the second group.
This made the binomials into common factors, (t — 2).

=(t—2)(5m?*-1)

""" A s I B ™ P TR rs
WEHWY  TXZeyz b x(er1)- y(Xrl) Lyr3y 41274
wiery) + 20ery) =\ (-Y) (r) y(Xr3) 4 9(3tL)

= [(w +Z)(i+m (x+3) t4(x+3)

2 | (y+4) (x43)

186. 2x% + 6y + 4x + 3xy 187. m? —4n + 4m — mn 188.y3a2+6b3—9a—2ab2

2 ML +byr 3Ly m*+Hm 'Lm'mni) 30* - 44 +4b%-20b*
ouat) MM - (Hem

ZX(LE) e mgm +H))- n((mriq ) Guta-2) v2p (3ve)
2x (X+2) 13y (x42) | 30.(a-3) + 2b2(-0.+3)

: [e#mem) - @] | saled-zeress)

§ . | (3a-20%) (0-3)

-
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Factoring: ax® + bx + ¢  (wherea=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”.

X2 43x+2=((x+Dx+2)

4 1 2 — — . 3 -
Eg.2. Factor x* —5x — 6 Start by placing the “x’ tile” and the six

“-1 tiles” at the corner. Then you can fill
in the “x tiles”. You’ll need one x tile and
six —x tiles.

[P ——

axf—5x—6=(+1Dx—-6)

Factor the following trinomials using algebra tiles.

189.x% + 6x + 8. L 190.x% + 9x + 14
' Xtz

X ‘:'-J l{l 6“7) (x+2)

[ Hin|

4 L

10 H \
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Factoring: ax? + bx + ¢ (wherea=1) without tiles.

Did you see the pattern with the tiles?

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

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

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

Eg.1. .
Factor. x2 + 6x'+ 8 2
~—7 " (Y‘*L@*@_x-»g/)
c+_H)lx+_) 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
x+_)x+_) 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.

(x+_y)(x+__y) Whattwo 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.

Eattor the trinomials if possible. W
Li93)a® + 6a +5 L 1947+ 7n+10 L {5k -x—30
/ i | ;

@las)  F o (ne2)(nrs) | (X 8)(c0)
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Factor the trinomials if possible.
196. g% +2q — 15 b 197. k2 + k—56 P 198.t7 + 11t + 24

(v5)(q:3) | (DB | (t43)(teg)

.............................................................................................................................

199. y? — 7y — 30 i 200.g° —11g + 10 '; 201. 5% — 25 — 80

g (ys3y | (5710)(9-1) g(s-io}(s+8)

.............................................................................................................................

202.m? — 12m + 27 :, 203.x% — 27 — 6x | 204.p* + 3p — 54

(m -a)(m- LF-6X-27 ,:
(m=3) (x-9)(xt3) (P*é)(p”fq)

R e e

205.2a* — 16a + 32 206.a% — 14a + 45 207.6x + 2x% — 20

7(0™84+16) | (a-9)(a-5) i 2Xrex -20
2a-0y  20¢e3xe30)
2(a-4)° - 2(0r5)0-2)
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« Keep in order? X

Factor the trinomials if possible.

updated June 2013

208.x* —3x% — 10 : 209.wS + 7w? + 12

(l2"5x><12+2X~) (\/\/3+3>(W3+L})

"'Léi"ﬁ:'éé}é?k"'—"&? """""""" Ty s

- X4 XF 56X 5 (x* +ua(x25) é

_x (X=x+5b)
- (+7) (X+8)

xorder?)
""" @xz—axy+5y?@x+5xy36y
SR e B A LG it
(XN (esy) L

A (x- (15Y)ﬁ

______________________________________________________________________________________

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

ey 346
2(X12) +3 (X2

(2x43)(x42

795(%+qy)(x L*)’)ﬂ%

210.p® —4p* - 21

(PY-TR") (p*+3RY)

213. x? -3x+7

* 10t factoraple %

@fﬁ%ﬂ&&:g """""""

0o~ 2%
o Rty

- sab*2ab =5ap

(ab-2)(ab-3)
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Factoring ax? + bx + ¢ wherea # 1

When the trinomial has an x2 term with a coefficient other than 1 on the x?term, you cannot use the same
method as you did when the coefficientis 1.

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

Trial & Error:

Eg.1. Factor 2x? + 5x + 3.
2x2 +5x+3=( X ) We know the first terms in the brackets have product of 2x?

2x2 +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.

Cx + D(x + 3) IF 2x? + 5x + 3 is factorable, one of these

@x+3)(x+1) must be the solution.

g’; _—_ .13’% g : "B Expand each until you find the right one.

Cx+3Dx+1D)=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.l.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. 3a2—-22a+7 We need numbers that multiply to 21, but add to -22...
-21and -1
3a?—-21a—-1a+7 Decompose middle term.
3a(a~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 x2 tiles)

Side lengths are (2x + 3) and (x + 2) 2202+ 7x+6=02x+3)(x+2)

Your notes here...

Factor the following if possible.

217.2a* + 11a + 12 (218)5a° — 7a + 2 219.3x? — 11x + 6
o

a%+1lo+ 24 a*-7g+10 X2-11%+18
(arg)(at3) E X (x-9)(X-2)
Tz . #not facforaple & 3

at-70+10

ll;'@';q—)@b:gﬂl ( | i @3 ) (3¢ ZJX

(a-5)a-2)

B 3 y

;L )fdti?fgazgiwfﬁ

P |

'
v \ F '
) r ]

= /
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Factor the following if possible.

updated June 2013

220.2y* +9y+9
Y2+ Q9 +18

221, 5y — 14y - 3
J' 14y-15
‘_J |_}) u}l

1J+'3}( ]”’i

(2g+3)(“3+3)

1 "
e e ot et c e e s e s m. .= g

223.2x2 4+ 3x+1 224.6k% — 5k — 4

Y2 430+2 L Ke-ske2d
(42)(xt1) - (KB)(Ks)
—_— %3 %

226.3x%2 — 16x — 12

)U'—lb)(.—%é

——
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(3x-)(2K+1)

=
s
Mz 2)(3L+l)

222.10x* —17x + 3
x*-17X+30
3 |
(x-26)(X-2)
N0 2 N S
(2 x-3)(5x-1)

225.6y° + 11y + 3

y2+119+18

(y-+3 wm
w2 &3

[eratyn)

228.9x% + 15x + 4

X*+15x. 136
4 1
(X+32) (Lﬁi)

%3 W 3
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Factor the following if possible. { i
229.21x% + 37x + 12 | 230.6x3 — 15x — x2 E Qm}it +10t2 -6
v ! o=
o 2 E 104+ .
3708 252 0 O -xt-15x Ot™+ 66

X (X*-X-490) - q(stre3)
2 3

X (L4 f@ (Mk) _1_><1

232.3x% — 22xy + 7y* 233.4¢? — 4cd + d? 234.2x* + 7x* + 6

BXTY*-22xY cr-dod+tyqd? AU+ 7x? “ 432

(cSd)(cdy ) (e
N1 _W < - \-l |

Rc-d)2cd)

/x “2rxg oyt
( ()c (X219 0L 19) )

) of
Write a simplified expression for the following diagram of algebra tiles. * z_ L'\
: | H3) (=)
(J’ﬂ—) (x-rz) (29 ( .
(’x, - (13 \,LA b )
What two binomials are being multiplied in the diagram above?
(X-2)(X+2)

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

(x2)(x2) =
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A Difference of Squares

updated June 2013

235.Write a simplified expression for the
following diagram.

>

Solution: x?> —2x + 2x — 4

What two binomials are being multiplied in
the diagram above?

(x—2)(x+2)

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

x2—4 = (x=2)(x+2)

/

Factored Form

237.Write a simplified expression for the
following diagram.

J =TT

HX*~ Yy +4x-Y
x [0 ] %

What two binomials are being multiplied
above?

]{ZXﬁZ)(QXT T
Factor the polynomial represented abovelby

<ﬁg writing the binomials as a product
(multiplication).

[qufqgjliz;gﬁczx:z)

236. Write a simplified expression for the
following diagram.

{x?:zxﬁaquf

v i

2
% \J x*-9 j R
What two binomials are being multiplied

oy

Write an equation using the binomials above
ang-the simplified product.

X9 21t 3)(13)

238. Write a simplified expression for the
following diagram.
W v 0 1.2 171 () IR | —

Q-T2 12¢16

w[qu 16 %

What two binomials are being multiplied
above?

(3x+y)(3x-H)

Factor the polynomial represented above by
writing the binomials as a product
(multiplication).

[;ﬁxﬁ:lei(SXﬁW)63x~H)
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