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Lesson

Whole Numbers

Numbers and Numerals
Decimal Systems
Positive and Negative Numbers
Addition
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Shortcuts in Addition
Multiplication
Subtraction
Borrowing
Division

TOPICS

After studying this lesson, you should be able to…

• Describe the difference between a number and a
numeral.

• Demonstrate how to add three four-digit numbers,
with carrying.

• Demonstrate how to subtract two four-digit num-
bers, with borrowing.

• Demonstrate how to multiply a four-digit number
by a two-digit number.

• Demonstrate how to divide a four-digit number by
a two-digit number.

OBJECTIVES

Number 1.01    an idea
Numeral 1.01    symbol for a number
Digit 1.05    symbol for a whole number from zero

to nine

Decimal system 1.08    number system based on
ten

Place value 1.15    value indicated by a digit’s
place in a numeral

KEY TECHNICAL TERMS
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Numbers and Numerals

1.01 A number is an idea that someone has in mind.
A numeral is a symbol used to express a number.

1.02 When you write “3 machines” or “5 minutes”
or “20 feet,” you are using numerals to express ideas.
The numerals stand for the number of machines, the
number of minutes, and the number of feet.

1.03 Figure 1-1 shows three sets of screws. How
many screws are there in Set 1 and 2? 
Write your answer in this space: _________ 
How many in Set 3? __________

1.04 To find out how many screws are in each set,
you counted them. Counting is the process of naming
whole numbers in their proper order: 1, 2, 3, 4, 5, 6,
etc.

1.05 Primitive people used their ten fingers to
express numbers visually. To express “two spears,” a
hunter could hold up two fingers. He had a problem if
he wanted to express the number 50 or 100, because
he did not have enough fingers. Fifty, to the primitive
man, may have meant “all my fingers, five times.”
This idea may have been the start of the number sys-
tem we use today. In fact, the ten symbols we use to
express whole numbers from zero through nine are
called digits. The word digit comes from the Latin
word digitus, meaning finger or toe.

Decimal System

1.06 Different civilizations throughout history
used different numerals to keep records and
accounts. You may be familiar with Roman numer-
als. These numerals were once used for writing all
numbers. Today, most of the world uses the Hindu-
Arabic system.

1.07 Sometime before 700 A.D., Hindu mathe-
maticians began using a place value system and a
symbol for zero. Their number system was carried to
the Western world by traveling Arabs. It became the
system we use today. We use Arabic numerals (0, 1,
2, 3, 4, 5, 6, 7, 8, 9) for expressing numbers.

1.08 The basis of our number system is the num-
ber ten. We call the system the decimal system. The
word decimal comes from the Latin word decem,
meaning ten.

5

Many people, including maintenance specialists, feel unsure of their ability to
solve problems with numbers. But using numbers to solve problems in the shop
is an important skill to master if you are to be a good maintenance worker. The
purpose of this course is to show you how to use math in everyday mainte-
nance work.

This lesson explains the four basic math operations—addition, multiplication,
subtraction, and division. You probably remember most of these skills from
your early days in school. If you do, you can use this lesson simply to refresh
your memory. It may also help you understand more about the reasons for cer-
tain things you learned in school. If you have forgotten part of your math skills,
this lesson will help you relearn those parts.

Throughout this lesson and in the lessons that follow, you will find sets of prac-
tice problems. Take the time to solve these problems and to write your answers
in the spaces provided. Then check your answers on the last page of the lesson.

Do not skip the problems. If you are to be a professional maintenance specialist,
you should always be willing to prove to yourself that you have all the neces-
sary skills.

Set 1 Set 2 Set 3

Fig. 1-1.  Sets of screws
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1.09 In the decimal system, digits are grouped in
periods of three digits each. Each period after the first
one has a name. Figure 1-2 shows this arrangement.
Units are always in the right-hand position in a peri-
od. Tens are always in the middle, and hundreds are
always in the left-hand position.

1.10 The periods are separated to simplify the
reading of large numbers. In North America, commas
usually separate the periods. In Europe, decimal
points separate the periods. You may also see the peri-
ods separated by blank spaces.

1.11 There are only ten digits in the decimal sys-
tem, including zero. Therefore, a number with a value
greater than nine must be represented by two or more
digits. For example, one more than nine is ten. The
numeral for ten is written 10, which means one set of
ten, plus zero units.

1.12 The largest numeral that can be written with
two digits is 99. One more than ninety-nine is one
hundred, written with three digits. Writing the numer-
al 100 means one set of hundreds, plus zero sets of
ten, plus zero units.

1.13 If a digit stands alone, it stands for a number
of units. For example, the digit 2 stands for the num-
ber two. But suppose another digit—an 8, for exam-
ple—is written to the right of the 2 to make the
numeral 28. Then the digit 2 no longer stands for the
number two. In this new position, it has a value of
twenty, because the 2 is in the tens place. The numer-
al 28 stands for two sets of ten, plus eight units.

1.14 Suppose a third digit—for example, a 7—is
added to the right of the 8. The value of the digit 2
then becomes two hundred, because the 2 is in the
hundreds place. The numeral 287 stands for two hun-
dreds, plus eight tens, plus seven units, or two hun-
dred eight seven.

1.15 The position of each digit in a numeral shows its
place value. Figure 1-3 shows the place values of the dig-
its in a large numeral. That numeral stands for six mil-
lion, five hundred forty three thousand, two hundred ten.

Positive and Negative Numbers

1.16 The numbers called whole numbers are the
counting numbers (1, 2, 3, 4,...), plus the negatives of

6 Lesson One

Periods Billions Millions Thousands

444, 333, 222, 111

Fig. 1-2.  Numeral divided into periods

Millions
Hundred-thousands
Ten-thousands
Thousands

6, 543, 210
Units
Tens
Hundreds

Fig. 1-3.  Place values

Negative numbers Positive numbers

Zero

-10 0 +10

Fig. 1-4.  Positive and negative numbers

PREVIE
W 

COPY



these numbers (–1, –2, –3, –4,...), and zero. In other
words, the set of whole numbers includes all numbers
that are not fractions.

1.17 The digit 0 is very important in the decimal
system. It indicates the presence of nothing. When
measuring an object, for example the length of a
board, zero is the starting point. On a ruler, zero is the
point where there is no length. The starting point on
the ruler in Fig. 1-4 is at the left end of the ruler.

1.18 On the thermometer scale below the ruler,
zero is in the middle of the scale. Numbers greater
than zero are called positive. Numbers less than zero
are called negative. The negative numbers have a neg-
ative or minus sign (–) in front of them.

1.19 The negative sign is always used if a numeral
stands for a negative number. The positive sign (+)
may or may not be used. If a numeral has no sign, you
can assume that it stands for a positive number. For
example, the numerals 5 and +5 both stand for posi-
tive five. The number zero is neither positive nor neg-
ative. It is the starting point from which the ideas of
positive and negative numbers get their meanings.

Addition

1.20 Addition is one of four basic operations of
mathematics. Addition is the process of finding a
number whose value equals the combined values of
two or more given numbers. The plus sign (+) indi-
cates the operation of addition.

The numbers being added are called addends. Their
combined value is called the sum.

1.21 Add the following numbers and write your
answers in the spaces provided under each problem.
The correct answers appear on page 20 of this lesson.

1.22 When adding numbers that have two or more
digits, the place value of each digit becomes very
important. For example, suppose you must add 15
and 23. Begin this addition by writing the numerals
so that the digits line up in columns, as shown in
Fig. 1-5. The right column contains two sets of units
(5 + 3 = 8). The left column contains two sets of tens
(1 ten + 2 tens = 3 tens). To find the sum, you first
add the two sets of units, and then add the two sets
of ten. The sum is 38.

Carrying

1.23 Suppose you are adding 56 and 28. You first
add the 6 and 8. The sum is 14—four units, plus one
ten. But, what do you do with that ten? You carry the
ten from the units column to the tens column, as
shown in Fig. 1-6.

1.24 In adding two-digit numerals, you first add
the units. You write the number of units in the units
column. Then, above the tens column, you write how
many tens you are carrying. Include this number
when you add the tens column.

8 9 5 8 9 6 8 5
2 2 7 5 1 6 3 8

6 7 7 3 4 8 4 5
2 2 1 3 4 1 5 4
5 6 8 4 3 8 3 3

+ + + + + + + +

+ + + + + + + +

3
4
7

+

Whole Numbers   7

PROBLEM THINK WRITE

15
+23

38

15
+23

  1 ten    + 5 units
+2 tens  + 3 units
  3 tens  + 8 units

Fig. 1-5.  Adding two-digit numbers

THINK WRITE

  5 tens
+2 tens
(7 tens +    ) + (1 ten + 4 units)

+   6 units
+   8 units

Carry

1

56
28
84

1 ten
carried
to this
column

4 units remaining
in units column

Fig. 1-6.  Carrying in addition (56 + 28 = ?)
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1.25 Practice adding the following numbers. The
correct answers appear on page 20 of this lesson.

1.26 You use the same procedure when carrying
from the tens column to the hundreds column, from
the hundreds column to the thousands column, and so
on. Figure 1-7 shows a problem that requires carrying
in several columns.

1.27 Add the following numbers. The correct
answers appear on page 20 of this lesson.

Shortcuts in Addition

1.28 You can use two “tricks” to make addition
problems easier to solve. One trick is to change the

order of the numbers. Changing the order does not
change the answer. For example, suppose you want to
add 2, 3, and 4. You can add them in any order, and
the answer will always be 9.

1.29 The second trick is to change the way you
group. Numbers can be regrouped in any way you
want without changing the answer. For example, sup-
pose you want to add the numbers 9, 4, 2, 1, and 6.
You can regroup these numbers in your mind, as
shown in Fig. 1-8. This regrouping makes the prob-
lem much easier to solve.

1.30 Figure 1-9 shows a shortcut that lets you add
large numbers in your head. This problem is to add
47 + 36. Start with the first number, 47. Then add
the 3 (meaning 3 tens) of the 36 to the 47. The result
is 77. Next, add the 6 (meaning 6 units) of the 36 to
the 77. The result is 83. You have added 47 + 36 in
your head, without writing anything.

2 2 3 3 4 4
3 4 2 4 2 3
4 3 4 2 3 2
9 9 9 9 9 9

+ + + + + +

2 287 33 042 317 675 768 265
9 954 128 600 1 240 443 1 838 921
1 386 65 936 533 502 662 973

, , , ,
, , , , , ,
, , , ,+ + + +

64 77 49 64 17 28
27 16 22 23 53 67+ + + + + +

8 Lesson One

THINK WRITE

        2 ten-thousands
        9 ten-thousands
+

+          7 thousands
+          2 thousands
+          1 thousands

+2 hundreds  +3 tens +    9 units
+3 hundreds  +3 tens +    7 units
+1 hundreds  +3 tens +    6 units

(   )+(1 hund. thou. + 1 ten thou. +   )+(1 ten thou. + 0 thou.)+(6 hund. +   )+(9 tens +   )+(2 tens + 2 units)

   27,239
   92,337
+   1,136

120,712

1 1 2

Carry Carry Carry
Carry

(1 hund. + 1 ten)

Fig. 1-7.  Carrying in addition (27,239 + 92,337 + 1136 = ?)

PROBLEM THINK WRITE

  9
  4
  1
  2
+6

  9
  4
  1
  2
+6

  9
  4
  1
  2
+6
22

10

2
10

20

2

22

PROBLEM BECAUSE YOU...
SAY TO
YOURSELF

  47
+36

47
77
83

(start)
Add 3 tens to 47
Add 6 to 77Answer

Fig. 1-8.  Regrouping in addition Fig. 1-9.  Shortcut to addition
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1.31 Figure 1-10 shows the same method used for
adding three three-digit numbers. Remember to take
each number in order. Always start with the left-hand
digit, just as when you read the numbers.

1.32 Now practice addition by solving the prob-
lems below. Try adding them in your head. The cor-
rect answers appear on page 20 of this lesson.

The Programmed Exercises on the following page
will tell you how well you understand the material
you have just read. Before starting the exercises,
remove the REVEAL KEY from the back of the
book. Read the instructions printed on the Reveal
Key. Follow these instructions as you work
through the Programmed Exercises.

855 216 678 189 4278 2165
56 188 298 278 164 4894+ + + + + +

Whole Numbers   9

PROBLEM
SAY TO
YOURSELF BECAUSE YOU. . .

  257
  368
+109  

257
557
617
625
725
734Answer

(start)
Add 3 hundreds to 257
Add 6 tens to 557
Add 8 units to 617
Add 1 hundred to 625
Add 9 units to 725

Fig. 1-10.  Shortcut to addition
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1-1. A number is a(n) .
A numeral is a(n) .

1-2. The ten symbols for whole numbers
from zero through nine are called

.

1-3. Write the numeral that represents two
sets of hundreds, plus eight sets of
tens, plus seven units.

1-4. What does the digit 6 represent in the
numeral 1688?

1-5. Numbers higher than zero are called 
numbers, and those lower

than zero are called .

1-6. The process of finding the sum of two
or more numbers is called .

1-7. When adding 78 and 26, one set of ten
must be taken from the units column
and added to the tens column. What is
this operation called?

1-8. In addition, can you change the order
of the numbers?

1-1. IDEA; SYMBOL

Ref: 1.01

1-2. DIGITS

Ref: 1.05

1-3. 287

Ref: 1.14

1-4. SIX HUNDREDS

Ref: 1.15, Fig. 1-3

1-5. POSITIVE; NEGATIVE

Ref: 1.18

1-6. ADDITION

Ref: 1.20

1-7. CARRYING

Ref: 1.23

1-8. YES

Ref: 1.28

10 Programmed Exercises
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Whole Numbers   11

Multiplication

1.33 A second basic operation in mathematics is
multiplication. Figure 1-11 shows four boxes, each
containing five screwdrivers. What is the total number
of screwdrivers in these boxes?

1.34 One way to find out would be to count them
one-by-one. But this method is slow, especially if
there are many boxes of screwdrivers. You could also
solve the problem by adding 5 + 5 + 5 + 5 = 20. But
this method is also slow.

1.35 The best way to solve the problem is to multi-
ply 4 (the number of boxes) by 5 (the number of
screwdrivers in each box) to get the answer, 20. Mul-
tiplication is the repeated addition of identical num-
bers. Instead of counting each individual screwdriver,
you count the screwdrivers in one set. Then you use
multiplication to find the total number of screw-
drivers.

1.36 The symbol for multiplication is an ×. The
screwdriver problem would be written 4 × 5 = 20.

1.37 In order to solve multiplication problems, you
must memorize all the multiplication facts. These facts are
the products of all possible pairs of digits. For example, 0
× 1 = 0, 0 × 2 = 0, ...; 1 × 1 = 1, 1 × 2 = 2, ...; 2 × 1 = 2, 2 ×
2 = 4, ...; 5 × 3 = 15, 5 × 4 = 20,...; 9 × 8 = 72, 9 × 9 = 81.

1.38 If you are unsure of the multiplication facts,
you must work at memorizing them. You must know
every possible combination if you are to multiply
quickly and accurately.

Fig. 1-11.  Screwdriver sets

PROBLEM THINK WRITE

   37
× 25

   3 tens
× 5 units
 15 tens

(1 hundred) + (5 tens +   ) + (3 tens) + (5 units) =

+    7 units
× 5 units
 35 units

   37
× 25
 185

 3 Carry

Carry

First partial
product

First multiplication

   3 
   37
× 25
 185

74

 1 Carry

Second partial
product

    37
 × 25
   185
+ 74
   925 Product

    3 tens
 × 2 tens
6 ten × ten

   1 hundred
+ 7 hundreds

(6 hundreds +   ) + (1 hundred) + (4 tens) =

+

+

+
+

   7 units
× 2 tens
 14 tens

Carry

Second multiplication

 (8 hundreds+   ) + (1 hundred + 2 tens) + (5 units) =

Carry

Add partial products

8 tens
4 tens

+ 5 units
+ 0 units

Fig. 1-12.  MultiplicationPREVIE
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12 Lesson One

1.39 Test how well you know the multiplication
facts by writing the products below. These are some
of the hardest multiplication facts to remember.
Check your answers on page 20 of this lesson.

5 × 6 = ____ 6 × 4 = ____ 8 × 8 = ____ 9 × 4 = ____
5 × 8 = ____ 7 × 3 = ____ 8 × 9 = ____ 9 × 9 = ____
6 × 7 = ____ 7 × 5 = ____ 8 × 7 = ____ 9 × 6 = ____

1.40 When you multiply numbers, you must multi-
ply every digit in one number by every digit in the
other. Figure 1-12, on the previous page, shows how
to do this for two two-digit numbers. You first multi-
ply the top number (37) by the right-hand digit (5) in
the bottom number. This multiplication gives you the
first partial product.

1.41 Next, you multiply the top number (37) by
the left-hand digit (2) in the bottom number (25).
This multiplication gives you the second partial
product.

1.42 If there were more digits in the bottom num-
ber, you would continue this same process. You would
multiply the top number (37) by the next digit to the

left in the bottom number. This multiplication would
give you a third partial product and so on.

1.43 Finally, after you have multiplied by all the
digits in the bottom number, you add the partial prod-
ucts to get the product.

1.44 Practice multiplying the following numbers.
The correct answers appear on page 20 of this lesson.

1.45 In multiplication, it makes no difference which
number you write on the top and which you write on
the bottom. Either way, the product is the same.

37 25
×25 ×37
185 175
74  75  
925 925

Subtraction

1.46 Suppose a box contains six screws. You
remove four of them to install a mounting plate. Only
two screws remain in the box. You took one set of
four from another set of six. This operation is called
subtraction. It is the opposite of addition. The sub-
traction sign (–) indicates the operation of subtraction.

1.47 You can subtract numbers in any order, just as
you can add numbers in any order. But you must be

15 28 49 77 43 743 862
20 40 70 86 54 21 24× × × × × × ×

PROBLEM THINK WRITE

  369
-123

  369
-123
  246

    3 hundreds + 6 tens + 9 units
 - 1 hundred   - 2 tens - 3 units
    2 hundreds + 4 tens + 6 units

PROBLEM THINK WRITE
  455
-239

  455
-239

   4 hundreds + 5 tens + 5 units
- 2 hundreds - 3 tens - 9 units

   4 hundreds + 4 tens +15 units
- 2 hundreds - 3 tens  -  9 units
   2 hundreds + 1 ten   +  6 units

   4 hundreds + (4 tens + 1 ten) + (   + 5 units)
- 2 hundreds  -  3 tens - 9 units       - 9 units

  45 5
-23 9

  45 5
-23 9
  21 6

Borrow

1

4

4

1

Amount remaining
after borrowing

Amount borrowed

Fig. 1-13.  Subtraction without borrowing

Fig. 1-14.  Subtraction with borrowing
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Whole Numbers   13

sure to remember one important fact. The subtraction
sign stays with the numeral that follows it. For exam-
ple, suppose you have a problem involving both addi-
tion and subtraction.

1.48 You can change the order of the numbers, but
you must keep each plus sign and minus sign with its
numeral.

1.49 Try solving these problems for practice. The
correct answers appear on page 20 of this lesson.

1.50 To subtract numbers with two or more digits,
arrange the digits in columns. Then, starting from the
right, subtract the lower digit from the upper digit in
each column. Figure 1-13 shows how to subtract one
three-digit number from another.

Borrowing

1.51 In many subtraction problems, you will need
to subtract a larger digit from a smaller digit. For
example, suppose you must solve this problem.

455
–239

In the units column, you must subtract 9 from 5. The
result is negative, which makes the subtraction confusing.

1.52 You can eliminate the confusion by borrow-
ing. In borrowing, you shift value from one column to
another in the upper numeral. If the digit in one col-
umn is too small in value, you add ten to that column.
The ten comes from the next column to the left. The
value in this column is then reduced by one.

1.53 Figure 1-14 shows how borrowing works.
You borrow one from the tens column, and add ten to
the units column. Doing so does not change the value
of the upper numeral.

1.54 Borrowing in subtraction is the opposite of car-
rying in addition. You can borrow value from any col-
umn and add the same value to the next column to the
right. Figure 1-15 shows another example of borrowing.

1.55 Practice subtracting by solving the following
problems. The correct answers appear on page 20 of
this lesson.

28 38 423 641 4110
17 19 218 279 3243− − − − −

2 9 2 3
3 4 7 4
1 2 5 5
4 6 4 9

+ + − −
− + + −
+ − + +

PROBLEM THINK WRITE
  752
-457

  752
-457

  7 hundreds + 5 tens + 2 units
-4 hundreds - 5 tens - 7 units

  6 hundreds  + 14 tens + 12 units
-4 hundreds  -   5 tens  +  7 units
  2 hundreds  +   9 tens +  5 units

  (6 hundreds + 1 hundred) + (   + 4 tens + 1 ten) + (   + 2 units)
- 4 hundreds             - 5 tens         - 7 units

  7 5 2
-4 5 7

  7 5 2
-4 5 7
  2 9 5

Borrow Borrow

1 1

1 1

6 4

6 4

Fig. 1-15.  Subtraction with borrowing

6 - 4 + 3 =  

2   + 3 = 5

}

6 + 3 - 4 =

9    - 4 = 5 

3 - 4 + 6 =

-1   + 6 = 5  

-4 + 6 + 3 =

 2   + 3 = 5

}
}

}
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14 Lesson One

Division

1.56 Suppose you want to distribute 12 rolls of tape
equally among four mechanics. How many rolls of
tape should each mechanic receive? To find out, you
could hand one roll at a time to each mechanic in turn
until you handed out all the rolls. But this method of
dividing is slow, especially if you have 1200 rolls of
tape and 400 mechanics. A better way is to figure out
how many times 4 can be subtracted from 12.

1.57 Division is the repeated subtraction of one
number from another number. It is the opposite of
multiplication. You must know how to multiply before
you can divide.

1.58 You can multiply and divide in any order. But
you must remember to keep the operational signs with
their numbers. The examples below show the same
problem solved in different orders. Notice that the
division sign stays with the 2, and the multiplication
signs stay with the 4 and the 6.

1.59 You can often divide small numbers by other
small numbers from memory. For example, you know
that 12 divided by 3 equals 4, if you remember that 4
times 3 equals 12. Likewise, you know that 56 ÷ 8 =
7, if you remember that 7 × 8 = 56.

1.60 In these examples, the numbers are all num-
bers that go together in your list of multiplication
facts. But suppose one or both numbers in a division
problem are not in your list of multiplication facts.
For example, you probably cannot solve any of these
problems from memory.

70 ÷ 3 = ? 25 ÷ 4 = ? 1290 ÷ 86 = ?

1.61 In order to solve these division problems, you
need to follow a method that uses what you remember
about the multiplication facts. This method is called
long division. Figure 1-16 explains the steps in solv-
ing problems by long division. The problem being
solved is 1294 ÷ 15 = ?

1.62 Practice long division by solving the follow-
ing problems. If you have difficulty, study the steps
shown in Fig. 1-16. The correct answers to these
problems appear on page 20 of this lesson.

3311 ÷ 60 = _____ 429÷ 7 = _______

15,660 ÷ 33 = ____ 211,010 ÷ 120 = ________

4 × 6 ÷ 2 =

24   ÷ 2 = 12

}

4 ÷ 2 × 6 =

 2    × 6 = 12

}
6 ÷ 2 × 4 =

 3    × 4 = 12
}

(1) ÷ 2 × 4 × 6 =

 1/2    × 4 × 6 = }

   2      × 6 = 12

}
PREVIE

W 

COPY



STEPS

1.  Try dividing the divisor into the same number of
digits in the dividend. In this case, try dividing 15 
(a two-digit divisor) into 12 (first two digits of the 
dividend). It cannot be done in this problem,  
because the divisor is larger than the dividend (15 
is larger than 12). If it can be done, skip to step 3.

2.  Add one more digit to the dividend.

3.  Guess at the quotient for this part of the problem. 
In this case, we will guess that the quotient is 7. 
Write the quotient above the last digit(9) in the
dividend.

4.  Test your answer. Multiply the quotient by the 
divisor, and subtract the product from the dividend. 
Your quotient is correct if this difference is not 
negative and less than the divisor. In this case, the 
test shows seven is not the correct quotient, 
because the difference is larger than the divisor.

5.  Make another guess at the quotient. 
We will try nine. 
Test your answer.

6.  Make a third attempt, if necessary. 
Test your answer.

7.  When your test shows the value for the quotient       
is acceptable, “bring down” the next digit in 
the dividend.

8.  Find the second digit in the quotient by repeating 
steps 3 through 7. When you test the quotient, test 
this digit only.

Whole Numbers   15

THINK WRITE

15   12  94 15   1294

15   129415   129  4

15   129415   129  4

Divisor

Dividend

7

7 × 15
Difference
(too large)

7

15   1294
       105
         24

15    129  4
      -105
          24

7 7

9 × 15
Difference
(negative)

15   1294
       135
         -6

15    129  4
      -135
          -6

 9 9

8 × 15
Difference
(acceptable)

6 × 15

15   1294
       120
           9

15    129  4
      -120
            9

 8 8

Bring
down

15   1294
       120
           94

15    129  4
      -120
            9  4

 8 8

15   1294
       120
           94
           90
             4

15    129  4
      -120
            9  4
          -9  0
                4

 8  6 86

Fig. 1-16.  Long division
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STEPS

9.  Continue this process until you have “brought down”
and tested the last digit in the dividend. When you
have found the last digit in the quotient, you are fin-
ished. Any amount of the dividend left over is called
the remainder.

10  Check your answer. Multiply the quotient by the divi-
sor and then add the remainder. The result should
equal the dividend. If it does not, there is an error
somewhere in your work.

16 Lesson One

Remainder

Remainder
Dividend

15   1294
       120
           94
           90
             4

15    129  4
      -120
            9  4
          -9  0
                4

 8  6

     86
  × 15
   430
   86
 1290
 +    4
 1294

     86
  × 15
   430
   86
 1290
 +    4
 1294

86

THINK WRITE

Quotient
Divisor

Fig. 1-16.  Long division, continued
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18 Programmed Exercises

1-9. Adding 8 + 8 + 8 + 8 + 8 + 8 can be 
simplified to × . 
The answer is .

1-10. In multiplication, does changing the
order of the numerals change the
answer?

1-11. What is the symbol for subtraction?

1-12. Carrying in addition is the opposite 
of in subtraction.

1-13. Solve the following problem:
416 – 188 = .

1-14. Division is the opposite of .

1-15. Does 16 ÷ 4 mean the same thing as
4 ÷ 16?

1-16. Solve the following problem:
2538 ÷ 18 = .

1-9. 6 × 8; 48

Ref: 1.35

1-10. NO

Ref: 1.45

1-11. SUBTRACTION SIGN (–)

Ref: 1.46

1-12. BORROWING

Ref: 1.54

1-13. 228

Ref: Figs. 1-14, 1-15

1-14. MULTIPLICATION

Ref: 1.57

1-15. NO

Ref: 1.58

1-16. 141

Ref: Fig. 1-16
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1-1. The place value of a digit depends on its

� a. equality to other digits
� b. numerals between zero and nine
� c. position in a numeral
� d. relation to 0

1-2. Which of the following numerals expresses
the lowest value?

� a. 30
� b. 0
� c. –10
� d.–30

1-3. The answer to an addition problem is 
called the

� a. addend
� b. quotient
� c. sum
� d. unit

1-4. When you add 14 + 19 + 28 + 37, how many
sets of ten must be carried from the units 
column to the tens column?

� a. 0
� b. 1
� c. 2
� d. 3

1-5. How many finished parts will a machine make
in four hours if it makes six each hour?

� a. 4
� b. 6
� c. 10
� d. 24

1-6. A production line normally turns out 400 parts
per hour. Because of poor maintenance in the
past, the line must be shut down for repairs
every 3 hours of running time. The repairs
take 1 hour. How much production is lost in
each 24-hour (3 shifts) working day as a
result of this downtime?

� a. 1200 parts
� b. 2400 parts
� c. 3600 parts
� d. 7200 parts

1-7. In a problem involving both addition and sub-
traction, you can write the numerals in any
order but you must not change the

� a. amounts carried
� b. answer
� c. order of the digits
� d. plus and minus signs

1-8. The operating-time indicator on an engine
reads 1940 hours. The engine requires 
servicing every 200 hours. It was last 
serviced when the indicator read 1820. 
How many operating hours remain until 
the next service is required?

� a. 80
� b. 120
� c. 200
� d. 2020

1-9. A water tank holding 1450 gallons is leaking
at the rate of 45 gallons per hour. About how
long will it take for the tank to become empty?

� a. 3 hours
� b. 19 hours
� c. 32 hours
� d. 100 hours

1-10. A finished casting requires 12 lb of metal.
How many castings can be poured from
22,000 lb of metal?

� a. 54
� b. 545
� c. 1833
� d. 2166

Self-Check Quiz   19

Answer the following questions by marking an “X”
in the box next to the best answer.
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Answers to Self-Check Quiz

1-1. c. Position in a numeral.  Ref: 1.15

1-2. d. –30.  Ref: 1.18

1-3. c. Sum.  Ref: 1.20

1-4. c. 2.  Ref: 1.24

1-5. d. 24.  Ref: 1.35-1.39

1-6. b. 2400 parts.  Ref: 1.40

1-7. d. Plus and minus signs.  Ref: 1.48

1-8. a. 80.  Ref: 1.50

1-9. c. 32 hours.  Ref: Fig. 1-16

1-10. c. 1833.  Ref: Fig. 1-16

To solve math problems, you must first decide
which of the basic operations to use—addition,
multiplication, subtraction, or division. You might
find that a problem requires using more than one
operation.

This lesson explained whole numbers, numerals,
and the place values of digits in numerals. It also
explained addition, multiplication, subtraction,
and division of whole numbers.

Make sure to use orderly work habits when you
solve math problems. Follow step-by-step proce-
dures that simplify your work and ensure the
accuracy of your answers. Solving problems will
become easier if you follow these steps:

1. Study the problem carefully, so that you
understand it completely.

2. Determine what you need to figure out.
3. Separate what you kknnooww from what you nneeeedd

ttoo  kknnooww.
4. Decide which math operations you need to

use in solving the problem.
5. Perform all the operations, and arrange your

work neatly.
6. Label your answer with the proper units,

based on the values of the units you started
with. Take into account any changes you
made as you solved the problem.

7. Check your answer to make sure it is correct.

20 Lesson One

SUMMARY

Answers to Problems

1.21 10, 11, 12, 13, 10, 12, 11, 13,
13, 15, 16, 10, 11, 17, 12, 12

1.25 91, 93, 71, 87, 70, 95

1.27 13,627; 227,578; 2,091,620; 3,270,159

1.32 911, 404, 976, 467, 4442, 7059

1.39 30 24 64 36
40 21 72 81
42 35 56 54

1.44 300; 1120; 3430; 6622; 2322; 15,603; 20,688

1.49 8, 9, 4, 3

1.55 11, 19, 205, 362, 867

1.62 55,R.11; 61,R.2; 474,R.18; 1758,R.50

PREVIE
W 

COPY



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




