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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=Ilw

Consider:
Length=___
""" 54 Showwhy3x3=9using | 55 Showwhy3x4=12 | 56 Calculate5x 4using
the area model. ' using the area model. : the area model.
Solution: : :

57. How mightwe show |  58. Calculate—3 x 4usingthe : 59, Calculate —5 X 4 using
—2 x 4 = —§ using the : area model. : the area model.

area model?
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" 60. Howmightweshow | 61 Calculate—3 x —4using | 62 Calculate—§x—4
—2 X —4 = 8 using the : the area model. ; using the area model.
area model? : :
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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.

21x12=

(20+1) % (10+2)

=200+ 40 + 10 + 2

" 66. Draw a rectangle with side !

20

69. Useanareamodelto |

=252

lengths of 21 units and 12
units. Model the

multiplication above using !

the rectangle.
1Q R
0° lyo 52
¥ :"‘\ = 2
TV

multiply the following

without using a calculator. |

23x 15
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64. Show how you could break ;

apart the following
numbers to find the
product.

32x14=

Draw a rectangle with side |

lengths of 32 units and 14
units. Model the

multiplication above using

the rectangle.

Use an area model to

multiply the following

without using a calculator.

52 % 48
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65. Show how you could

break apart the
following numbers to
find the product.

17x 24 =

" 68. Draw arectangle with

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

. Use an area model to

multiply the following
without using a
calculator.

73x% 73
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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 X -X X2 -x2

We must also remember the result when we multiply:
* Two positives = Positive
* Two negatives = Positive
*  One positive and one negative = Negative

74. Writean equation

‘73 Writean equation |

72 Writean equation |

represented by the : represented by the : represented by the
diagram below and diagram below and diagram below and
then multiply the two ! then multiply the two ! then multiply the two
monomials using the ! monomials using the ! monomials using the
area model. area model. area model.

75. Write an equation 76. If the shaded rectangle 77. Write an equation
represented by the : represents a negative ! represented by the
diagram below and : value, find the product ! diagram below and
then multiply the two of the two monomials. ! then multiply the two
monomials using the ! : monomials using the
area model. : — ! area model.
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78. Write an equation E 79. Write an equation : 80. Write an equation
represented by the : represented by the : represented by the
diagram below and diagram below and 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.

b 1

T aun an

H | i i i

i ' ! : i |

' : 5

; ] B
_____________ H ! a |
I

O

81. Write a quotientthat  : 82. Write a quotient that | 83. 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 = fix Area = 6x° Area = —6x¢

-«

i
i
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i
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Length: P
! Length: ! Length:
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84,

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

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

87.
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85. Write an equation

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

88. Draw and use an area

model to find the
product:
2)2x+ 1
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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:
2x)(x—23)
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90. Draw and useanarea ! 91. Draw and useanarea | 92. Draw and use an area
model to find the : model to find the : model to find the
product: product: product:

()(x+3) g (—x)(x + 3) g (=3x)(2x + 3)

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 = —x? — 3x Area = 2x? — 8x

Length: Length:

Page 17 |Pnlyn0mials Copyright Mathbeacon.com. Use with permission. Do not use after june 2019

Unit 4 Polynomials Page 8



FMPC10 updated June 2018

96. Find the area, length | 97. Find the area, length | 98. Find the area, length
and width thatcanbe and width thatcanbe | and width that can be
represented by the represented by the represented by the
diagram. diagram. diagram.,

LSRR SR  A S

Area: i Area: ! Area:

Length: ! Length: ! Length:

Width: | Width: | Width:
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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. Eg.2.

(212)(71) Multiply numerical coefficients, (—4({2 b)(3ﬂb3)

= 2 X 7 X x % x° Multiply variables using exponent laws. =—4x3xa’xaxbxb?
= 14x3 = —12a’p*

Dividing Monomials:

Eg.l. Eg.2. Revisit the
Zﬁx}y" . . . —36m3n"p2
Taxty? Divide the numerical coefficients. —omnp exponenf
laws if
Ty ivide variables using exponent laws. S minp
= —4xy? = 4n’p
Multiply or Divide the following.
99. (=2ab®)(—3ab*) boo100. (5x2y¥)(—2x%y”) P01 4x(—3x)
Y N oo s
102 (_abz) (_ajb) =755t =453y
103 1557¢% 104 —oxdy
S s
107 ¢ xy!(zx v7)
2x°y
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