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MULTIPLYING AND DIVIDING
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Big Idea: How do we use the area model to represent multiplication?
EXPLORATION 1: AREA MODEL FOR MULTIPLICATION

A bird refuge is in the shape of a rectangle 4 miles long and 6 miles wide. Draw a visual representation of
this refuge on grid paper, using 1 centimeter = 1 mile, and use it to determine the area of this rectangle.
Explain how you use the grid to compute the area. Multiply 4 miles by 6 miles using the traditional
algorithm only after you have an answer using the visual representation. ¢ owa 2Y Squares

To multiply 4 by 6, consider the picture of the rectangle below. The area of a rectangle is the number of
units, or 1 x 1, squares that it takes to cover the figure with no overlaps and no gaps. What is the area of
the rectangle below assuming that each square in the grid has area 1 square unit?
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The area is ﬁ square units. The dimensions of this rectangle are 4 units in width and 6 units in length.
Sometimes the dimensions are abbreviated and used to describe the rectangle. The rectangle is 4 units
wide and 6 units long: there are 4 rows and 6 columns. The area can be computed by summing the areas
of the columns: 4 +4 + 4 +4+4+4=4-6=_29  We can also think of this area as the sum of the
area of the rows: 6+ 6+ 6+ 6=6-4=_2l Therectangle is called a 4 by 6, or a 6 by 4, rectangle
because the area is computed as the product 46 =6-4 = _24 . We call this relationship the
commutative property of multiplication.

EXAMPLE 1:

The Elliots are constructing a small building that is one room wide and two rooms long. Each room is five
meters wide. The front room is 4 meters long, and the back room is 6 meters long. The floor plan below
shows the layout.

4m 6m

5m

. " 3 2
1. What is the floor space of each room? /——"#u rooni 20m" 5’3 o o

2. What is the floor space of the building? i/ g?b\ﬂ" mehers

3. How are the areas of the two rooms related to the area of the building?
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EXAMPLE 2: 'ILA% roomsS

Now suppose the dimensions of the Elliots’ building have not been decided yet. We need a formula
for the areas. Call the width of the building n feet, and the lengths of rooms 1 and 2, k and m feet,
respectively. Draw and label the floor plan of the Elliots’ building.

a) What is the floor space of each room? Room 1: N k 5?# Room 2: N M 57 33

b) What s the floor space of the building? _/] (1( +""‘> il "‘]‘ Tiiba §7. -C-F
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Using Example 2, write a rule for this product: n(k + m) =
the distributive property.

EXPLORATION 2: DISTRIBUTIVE PROPERTY

MATH EXPLORATIONS Part 1

N )L T AP This rule is called

You have already learned to multiply two-digit and three-digit numbers. Now you can use the area
model and the distributive property to explore this process carefully. Begin by modeling the product of
a one-digit number and a two-digit number. To multiply 6 - 37, use place value to write the product
6 -23?&5 6 (30+7). By the distributive property, 6-37=6(30+7)=6-30+6-7 =180 + 42 =

30

7

6 180

42

Visualize the product of 27 x 43 as area with the picture below:
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Area of A=20-40 = 800;
Area of B =203 =60;
Area of C = 7-40 = 280:;

Area of D=17-3 = 21. The total area is 800 + 60 + 280 + 21 = 1161.

You can extend the same process to multiply 27 by 43 using the distributive property,

or in the more traditional vertical format.

27-43 (20+7)(40 + 3)
=20(40 +3)+ 7 (40 + 3)

=20-40+20-3+7-40+7-3

=00 1 60 290 , 2t _161

55

27
X 43

21
60
280

+ 800



Mathworks

MATH EXPLORATIONS Part 1
PROBLEMS:
1. The Luis family is constructing a rectangular building that is one room wide and two rooms long.

Each room is 8 feet wide. The front room is 9 feet long, and the back room is 7 feet long. Create
the floor plan that shows this situation.
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a) Whatis the floor space of each room? 20"—’7))_ €9-[72 - £+
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b) What is the floor space of the building? 72 T % Z/Zg 57 1C-]' L
ok §-(9+7)- &-16 - 12¢ . F

) How are the areas of the two rooms related to the area of the building?
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2. Use the area model and the distributive property to compute the following products. Indicate the
area of each interior part in your model. The first one is started for you.
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3. Draw a picture to represent the following products:

a. (3X(2y b. bxy
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SUMMARY (What | learned in this section)
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