**Unedited Draft**

Arithmetic Revisited

Lesson 4:
Part 3: Multiplying Mixed Numbers

1. Introduction

As we mentioned in a note on the section on adding mixed numbers,
because the plus sign is “missing”, it is easy to ove rlook the fact that

when we multiply, say, 2 %.)y 4 ,%we must use the dist  ributive property.
For example, there is a tendency by students to mul tiply the two whole

numbers to get 8 and the two fractions to get . %Fr om this they
conclude that 2 % >4 % =8 % However, since 2 is less than 2%, we
know that 2 x4 %is less than 2 % ¥ 5 andsince 2 4 %%we K now
that 2% ><4% must be greater than 9. Hence it is imposs ible for the
correct answer to be 8 % 1

Perhaps this will be easier to understand if we loo k at a real-life
illustration

Practice Problem #1

How much will you have to pay for candy in order to buy
2% pounds if the candy costs $4.50 per pound?

Answer $11.25

Solution :

Stated in its present form, the problem is a simple arithmetic
problem. Namely, at $4.50 per pound, 2 pounds woul d cost $9
and a half pound would cost half of $4.50 or $2.25. Hence the
total cost is $11.25.

Notes:
* What we have done is multiplied 2 éounds by 4 dé llars and

obtained 11% dollars as the product. This validates our
observation that the product of 2 abd 4 i%greater than 9.

* In fact, not only does our result validate that the product is
greater than 9 but it also tells us that 4 %& %1=1 . %
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1This is a point that is well worth emphasizing. Namelien when we don't know the correct answer it
is important to have enough number sense to be abikcide when an answer can't be correct.
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* Notice that if you were the store owner and beli eved that
2% X $4% = $8%, you would have “short changed” yourself by $3

on this transaction. So even if it does seem *“natur al” or
“logical” to multiply the whole numbers and multiply the
fractions, it just doesn't work in the real world.

* So whether it is more difficult to multiply the “correct” way is not
the issue. The issue is that if we want to multipl y mixed numbers,
we have to pay attention to the distributive proper ty. More

specifically:
C+Hx@+3) = @xD+Cx3)+(Gx4)+(5x3)
= 8414241
117
* In schematic form we may represent the distributiv e property as
follows:
2 + :
N\ N
1 X 1
N N
4 + %
N N
2 l l 1
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2. Using the Area Model

For students who are more visually oriented, we may
illustrate the distributive property (just as we di
whole number multiplication). More specifically:

use the area model to
d in our discussion of

«— 2 — «— % —
T
4 4%x2=8 44x 3 =2
!
T
1 1 1 .1_1
2 2x3=1 2X271
!

» The “big” rectangle has dimensions 4 b% 2

N[=

e |ts area is the sum of the areas of the four sma
inside. Thatis, the total areais4 4+ 2 +.% =5

* The shaded region represents the region that is
what happens when we “multiply the whole numbers and

the two fractions”.

1

4

ller rectangles

represented by
we multiply
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3. Converting the Mixed Numbers to Improper Fractio ns

If we prefer not to use the distributive property, we may convert both mixed
numbers to improper fractions and solve the problem that way. In other
words
1 1 9 _5
45 X 25 = 2 X >
_ 9x5
- 2x2
- 45
- 4
1
= 113

Practice Problem #2

Express the product 5 % > és a mixed number

) 6
Answer: 40 35

Solution :
Using the distributive property, we see that:

3 2 2 3 3,2
G+I)xT+E) = GxN+GExe)+GEGxN+(5x%)
— 3B42+43+2
6
= 403
Notes:

» For students who are more visually oriented, we may use the area
model to illustrate the distributive property (just as we did in our
discussion of whole number multiplication). More s pecifically:
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«— 5 — «— % —
T
7 7x5=35 7x3=3
l
T
2 2 2 3 6
5 Sx5=2 5%X7=35
l

* We could also solve this problem by converting t he mixed
numbers into improper fractions. Namely:

3 2 38 _ 37
57 X 75 = 7 X 5

38 x 37
- 7 x5

1,406

- 35

6
= 403

* To generalize the above result, the recipe for co mputing the
product of two mixed numbers by using improper frac tions is:

* Rewrite the mixed number problem as an equivalen t improper
fraction problem.

» Solve the resulting improper fraction problem.

 Translate the answer from an improper fractionin  to a mixed number
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Caution :

In finding the product of 37 and 38 it is permissib le to use a
calculator. However, even with a calculator one ca n make such
careless errors as pressing an incorrect key. Ther  efore it is a good
idea to estimate the answer even before you do the actual
computation. In this case:

5 < 5% < 6
x 7 < 7% < 8
3B < ? < 48

Thus any answer that is less than 35 or greater tha n 48 must be
incorrect

 Remember that the actual arithmetic involves onl  y the adjectives.
The noun that the answer modifies has to be determi  ned by the
actual problem. For example:

-- If the problem was to find the area of a rectang le whose length
was 7% inches and whose width was 5 i%ches, the answe  r would
be

7% inches x 5 %inches = (7 % x5 %“inch-inches”
_ 6 2
= 403 inch
= 4036—5 square inches

-- and if an object moved a constant speed of 7 n%il es per hour
for 5 %hours, it would have traveled 40 %iles during this time

Summary :
* From a “mechanical” point of view, the “easiest” way to multiply mixed
numbers is to convert them into improper fractions first and then multiply.

in essence, this method reduces the problem of mult iplying mixed numbers
into an equivalent problem that involves multiplyin g (improper) fractions.

* However, if we convert the mixed numbers into im  proper fractions we do
not see why the answer turns out the way it does. For this reason it is a
good idea for students to understand that a mixed n umber is a sum; so
that if we multiply them without first converting t hem to improper fractions,
we have to use the distributive property.
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 However, even if students understand how to use the distributive
property, they might still not be able to visualize what the process actually
does. For this reason it is very nice for the stud ents to understand the area
model.

In any event, this completes our discussion of how we multiply mixed
numbers. In the next part of the lesson we will di  scuss how we divide
mixed numbers



