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Chapter 5: Multiplying Fractions and Area

MATH NOTES MNotes

MULTIPLYING FRACTIONS

You can find the product of two fractions, such as % and ‘% R
by multiplying the numerators (tops) of the fractions together and
dividing that by the product of the denominators (bottoms). So

%-% = % , which is equivalent to % . Similarly, %% = % . If you
write this method in algebraic terms, you would say % . 3 = Z—; .

The reason that this rule works can be seen using
an area model of multiplication, as shown at right,
which represents % . % . The product of the
denominators is the total number of smaller // // //
rectangles, while the product of the numerators
is the number of the rectangles that are double-shaded.

MULTIPLYING MIXED NUMBERS

An efficient method for multiplying mixed numbers is to
convert them to fractions greater than one, find the product as
you would with fractions less than one, and then convert them
back to a mixed number, if necessary. (Note that you may also
use generic rectangles to find these products.) Here are three

examples:
293_511_5_yg417 3.2_8.2_16
1324_3 4_12_412 159 59 45
1 41_79_63_1903=101L
23 42_3 276 106 102
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Notes: MULTIPLYING DECIMALS

There are at least two ways to multiply decimals. One

way is to convert the decimals to fractions and use your

knowledge of fraction multiplication to compute the answer.

The other way is to use the method that you have used to multiply
integers; the only difference is that you need to keep track of where the
decimal point is (place value) as you record each line of your work.

The examples below show how to compute 1.4(2.35) both ways by
using generic rectangles.

3 5 ) 0.3 0.05
2 10 100
1 2 0.3 [0.05
i i . .
1 2 10 100
N 5 12 o | 04 0.8 0.12 10.02
10 10 100 [1000
If you carried out the computation as 2.35 )35
X 14 .
shown above, you can calculate the product 2 1.4
.. . X 14
in either of the two ways shown at right. In 0.020 0940
the first one, you write down all of the 0.12 2'3 5
values in the smaller rectangles within the 0.8 —3'29
generic rectangle and add the six numbers. 0.05 '
In the second example, you combine the 03
values in each row and then add the two 20
rows. You usually write the answer as 3.29 3.290
since there are zero thousandths in the

product.

BASE AND HEIGHT OF A RECTANGLE

Any side of a rectangle can be chosen as its base. Then
the height is either of the two sides that intersect (meet)
the base at one of its endpoints. Note that the height may
also be any segment that is perpendicular to (each end
forms a right angle (90°) with) both the base and the side
opposite (across from) the base.

In the first rectangle at right, side_B_C is_
labeled as the base. Either side, AB or DC,
is a height, as is segment FE .

In the second rectangle, side GJ is labeled as
the base. Either side, HG or 1J ,is a height, as
is segment MN . Segment GL is not a height,
because it is not perpendicular to side GJ .

© 2013 CPM Educational Program. All rights reserved.



Chapter 5: Multiplying Fractions and Area

PARALLELOGRAM VOCABULARY Notes:

Two lines in a plane (a flat surface) are parallel
if they never meet no matter how far they extend.

The distance between the parallel lines is always
the same. The marks “>>” indicate that the two %
lines are parallel. ‘*\‘

The distance between two parallel lines or

segments is the length of a line segment that is —
perpendicular (its ends form right angles) to both h
parallel lines or segments. In the diagram at right, >5[ >

the height (%) is the distance between the two
parallel lines. It is also called the perpendicular
distance. b

m
I I
A parallelogram is a quadrilateral (a / ;_lh E;h

four-sided figure) with two pairsof <~
parallel sides. Any side of a parallelogram can be used as a base. The
height (%) is perpendicular to one of the pairs of parallel bases (), or an
extension of a base like the dashed line in the example at lower right.

AREA OF A PARALLELOGRAM

A parallelogram can be rearranged into a

rectangle with the same base length and b
height. Since the area of a shape does not

change when it is cut apart and its pieces are

put together in a different arrangement (a —py—
principle called conservation of area), the

area of the parallelogram must equal the
product of its base and height.

Therefore, to find the area of a parallelogram,
find the product of the length of the base (b)
and the height (h). “

A=beh

AREA OF A TRIANGLE

Since two copies of the same triangle can be
put together along a common side to form a
parallelogram with the same base and height
as the triangle, then the area of a triangle
must equal half the area of the parallelogram

with the same base and height. | - : ---- -:
h 1
1

Therefore, if b is the base of a triangle and &
is the height of the triangle, you can think of

triangles as “half parallelograms” and AT 7
calculate the area of any triangle: /

-1
A—zb-h

© 2013 CPM Educational Program. All rights reserved.



© 2013 CPM Educational Program. All rights reserved.



