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Pass That Math Test50

Subtraction and addition are inverse operations. This means that they undo each
other. See the following table at column 2, row 6 and column 5, row 7.

2 + 4 = 6 5 + 2 = 7

↓ ↓

- 0 1 2 3 4 5 6 7 8 9

0 0

1 1 0

2 2 1 0

3 3 2 1 0

4 4 3 2 1 0

5 5 4 3 2 1 0

6 – 4 = 2 → 6 6 5 4 3 2 1 0

7 – 2 = 5 → 7 7 6 5 4 3 2 1 0

8 8 7 6 5 4 3 2 1 0

9 9 8 7 6 5 4 3 2 1 0

ANOTHER IMPORTANT CONCEPT: PLACE VALUE

Ones are added or subtracted from ones, tens are added or subtracted from tens,
hundreds are added or subtracted from hundreds, and so on.

Two Types of Subtraction Problems

132 – 22 = 100 + 30 + 2 132 – 41 = 100 + 30 + 2
– (20 + 2)    – (40 + 1)

100 + 10 + 0 = 110 90 + 1 = 91

Here just simply subtract. No regroup-
ing (borrowing) is necessary.

1 hundred + 3 tens + 2 ones
                 – 2 tens – 2 ones
1 hundred + 1 ten + 0 ones = 110

Regrouping is necessary here. You re-
group by breaking down the one hun-
dred into bundles of tens. This means
10 groups of ten. Since it is only one
hundred, the whole hundred will be re-
grouped into 10 bundles of ten in the
tens place before subtracting 4 tens from
3 tens. The 3 tens are added to the 10
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Fractions: Multiplication and Division 73

3 • 8 24 1 • 4 4
4 • 8 32 8 • 4 32

24 4
32 32

= =

÷
Now ask the
question: How
many sets of
4/32’s are in 24/32?

Answer = 6

1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4

24/32 = 6

From the model above, an algorithm for dividing fractions was derived to simplify
and clarify the process.

Process: Get the reciprocal of the divisor and change the operation to multi-
plication and then multiply across: numerator by numerator and denominator
by denominator.

Finding the reciprocal means to flip the fraction (7/8 → 8/7), but not either frac-
tion). It has to be the divisor. For example:

1/4 ÷ 4/6 = 1/4 • 6/4 = 6/16 = 3/8 Notice that the second term (the divisor)
has been flipped and the operation has
changed from division to multiplication.

Why Does Multiplying by the Reciprocal Work?

Since division is the “opposite” of multiplication, and dividing by two is the
same as multiplying by 1/2, then division of fractions is most efficiently performed
by multiplying the dividend by the reciprocal of the divisor.

All rational numbers (fractions) have multiplicative inverses except for zero.
Zero has no reciprocal because it would either equal zero or be undefined. We use
the multiplicative inverse when dividing fractions because that will not change the
value of the expression; it only changes the way that it looks. It is a unique way to
manipulate expressions so that you can easily solve them without changing the
value versus using the cumbersome example at the beginning of this section. For
example:

9/12 • 8/3 = 72/36

 3/8 • 8/3 =  1

Notice that we got the reciprocal of 3/8, which is the same as getting the multipli-

The divisor will
always be on
the right.

 

4/32
4/32
4/32

4/32
4/32
4/32

= 72/36 = 2
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All measurements are from one common vertex
Volume = L • W • H
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