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Preface

In this fast-moving, rapidly changing world of ours, skills once consid-
ered desirable have now become indispensable. While a mere acquaint-
ance with arithmetic may have been sufficient to satisfy the professional
and personal needs of past generations, today a thorough mastery of
the principles and techniques of business mathematics is essential for
success in the career you choose and in your everyday activities as con-
sumer and citizen.

The main purpose of Business Mathematics, Third Edition, is to pro-
vide you with the principies you must know and use to solve business
problems. A very important secondary goal is to make you more aware
of the importance of business mathematics in your personal life. The
topics you will study are those recommended by more than 150 experi-
enced college instructors. While it is impossible to cover in one volume
every area broadly associated with the term **business mathematics,’’ all
the standard topics are included, as well as those of special current in-
terest, including the metric system, no-fault insurance, individual retire-
ment plans, charge account plans, home mortgages, and NOW ac-
counts.

Because of its importance to business, | have chosen the income
statement as the focal point around which the material in the book has
been organized. The text is divided into six units and two appendices.

Unit 1 gives a thorough review of the fundamental processes.

Unit 2 deals with buying and selling, the first factors considered in
calculating a firm’s profit or loss.

Unit 3 discusses operating expenses that reduce the profit or in-
crease the loss from buying and selling activities, and the ac-
tual calculation of net profit or loss.

Unit 4 considers interest as a form of additional income or expense.

Unit 5 deals with investment in stocks, bonds, mutual funds, and
other areas as still another source of income or expense.
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Unit 6 concludes the text with a discussion of procedures for summa-
rizing and analyzing data.

Appendix A explains basic techniques for operating electronic calcu-
lators, enabling you to use these tools as desired.

Appendix B details the metric system, which may soon be adopted
officially.

In Business Mathematics, Third Edition, the step-by-step explanation
of principles—profusely illustrated by numerous sample problems with
solutions—will make it easy for you to grasp each new concept and tech-
nique. Test Your Ability practice problems appear at intervals throughout
each chapter. Since they are organized in the same sequence as the
sample problems, you can always find a practice problem to do immedi-
ately after studying a sample problem. Answers to Test Your Ability items
are given at the back of the book, immediately following the glossary of
terms used in the text.

In all units except Unit 1, end-of-chapter exercises are divided into
Group A and Group B. Each Group A problem matches a corresponding
Test Your Ability problem; however, the items appear in different se-
quences to enable you to check your grasp of the principles and proce-
dures learned in the chapter. Group B problems require a deeper under-
standing of the material. Each chapter also includes questions titled
Check Your Reading, which enable you to verify your understanding of
the terminology and concepts presented.

The majority of problems in the textbook require only simple calcula-
tions, and the answers work out evenly. However, to reflect real busi-
ness practice, some problems include odd amounts, requiring more ex-
tensive computation for their solution. Since most business problems
are solved by using simple arithmetic, | have deliberately minimized cal-
culation by formula. in addition, because tables are used extensively in
business practice, they are also included here wherever possible. Some
of the tables include data in actual use as of mid-1981, such as those for
computing withholding tax—while others are sample tables, such as
those for stocks, bonds, and insurance.

The review section at the end of each unit lists the important terms
and reinforces the major principles learned in the unit. The summary
problems in the Unit Review are intended as self-tests and should serve
as effective review for examinations.

The Third Edition of Business Mathematics represents a thorough re-
structuring and updating of the Second Edition, in iine with the recom-
mendations of faculty consultants. The text material throughout has
been reworked, revised, and reordered to provide rigorous, comprehen-
sive coverage of the standard topics included in a business mathematics
course. Interest rates, wage rates, and tax deductions have been up-
dated. Several topics have been added—operating electronic calcula-
tors, real estate as an investment, NOW accounts, savings certificates,
calculating electricity bills, and administrative costs—and two topics de-
leted—partnerships and corporate income tax.
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Because you have been working with arithmetic since you started going
to school, you may now be very adept at it. If so, skim through Chapter 1,
pausing at the “‘Test Your Ability’’ sections to try the problems and check
your knowledge.

If you are “‘rusty’’ or find new ideas to be learned in Chapter 1, study
them very carefully. Mastery of the skills in this chapter is essential to
your successful completion of this course. You might wish to combine
your study of Chapter 1 with Appendix A, which explains how to use the
electronic calculator—a modern-day “‘basic” skill.

Our number system is a decimal system because it is based on 10 Decimal
(decem is Latin for ten). Any number can be written using the proper Numbers
choice and combination of ten symbols, 0 through 9.

The decimal system is a place value system. This means that the value
of each digit depends in part on its position within the number. As the
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diagram below shows, each position is labeled, including the decimal
point that separates whole numbers from their parts, or fractions. As you
move to the left in a decimal number, each place is worth ten times the
previous place; as you move to the right, each place is worth one-tenth of
the previous place. We can analyze the decimal number 6,471.307 as
follows:

6 4 7 1 3 0 7
u »u u o w u u
T B & = £ £ £
S 2 2 5 S T T
o T L 25
3 T »
g 2 2 3
= 3 0
L <

T

decimal point

The number 6,471.307 can be fully expressed as six thousands, four
hundreds, seven tens, one unit, three tenths, no hundredths, and seven
thousandths—or read in the more conventional way as six thousand, four
hundred seventy-one, and three hundred seven thousandths.

Calculation can result in answers with more places than are necessary.
Since our money system, for example, uses dollars and cents, an answer
of $73.372 is unacceptable. Dollars and cents are typically rounded to the
nearest hundredth—two places after the decimal point. (The answer
above would be rounded to $73.37.) At times, a firm will round dollars to
the nearest unit, disregarding cents. Other numbers are rounded as
desired.

To round a number, drop all the digits to the right of the place to which
the number is to be rounded. If the first digit to be dropped is 5 or more,
increase the last digit to be kept by one. If the first digit to be dropped is
less than 5, do not change the last digit that is being retained. Compare
the following two examples:

6.743 rounded to tenths is 6.7
6.751 rounded to tenths is 6.8

Sample Problem 1 shows how a number can be rounded in several
ways. Notice that rounding to the nearest whole number is the same as
rounding to the nearest unit or to the nearest infeger.

SAMPLE PROBLEM 1

Round the number 4,376.538 to the nearest (a) thousand; (b) hundred,;
(c) ten; (d) integer; (e) tenth; (f) hundredth.

SOLUTION
(a) 4,000 (c) 4,380 (e) 4,376.5
(b) 4,400 (d) 4,377 (f) 4,376.54

A rounding variation that you may find in other studies is the computer
rule, which can avoid errors in rounding large series of numbers. By
means of this rule, some numbers may become larger; others become
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smaller. The rule applies only to situations in which the first digit to be
droppedis a5 or a 5 followed by zeroes. In either case, make the number
even. If it is already even, your work is done; if the number is odd, add 1
to the last digit to be kept. For example:

3.750 rounded to tenths is 3.8
3.850 rounded to tenths is 3.8

The computer rule will not be followed in working any of the problems in
this book.

Add the following column of numbers:

387.6
73.4
504.7
264.5
231.3
What technique did you use in your addition? You may have said to
yourself: “6 + 4 = 10;10 + 7 = 17;17 4+ 5 = 22;22 + 3 = 25, write 5,
carry 2. If you proceeded in this manner, you arrived at the correct total;
but you also wasted time.

The goal of the successful adder is to work with accuracy and speed.
Speed in adding is attained by looking for combinations of digits, instead
of adding a digit at a time. Train yourself, for example, at recognizing
combinations of 10:

149=10
2 4+8=10
3+7=10
4 4+6 =10
54+5=10

Look for these and similar combinations. Then add the column of
numbers above in the following manner. (It looks complicated in print but
is fast in practice!)

Start in the far right column. Yousee 6 + 4and 7 + 3 or 2tens + a
five = 25. Write the 5 and carry the 2. In the second column, 7 + 3 = 10;
thecarried2 + 4 + 4 = 10;10 + 10 + 1 = 21. Writethe 1 and carry the
2. The complete procedure is diagrammed below.

2 2 2
)10 Carry
3 8 . 7)10 . 6)10
10 7 3 . 4
5 0 10 4 . 7
10
2>4 6 4 . 5>10
2 3 1 . 3
10+4 10+10+6 10 + 10 + 1 10 +10+ 5
14 26 21 . 25 Total

14 6 1 . 5 Write

Adding
Whole
Numbers
and
Decimals
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Check by adding upwards. Do the same problem in reverse. New
combinations will often be formed as diagrammed below.

2 2 2 Carr
3)° 8>10 7 . 6 ’
7 3)10 | 4)10
5 0 4 . 7
2%9 6)9 4%9 . 5>10
2 3 1 . 3
94+5 941047 94104+ 2 10 +10 + 5
14 26 21 . 25 Total
14 6 1 . 5 Write

The correct alignment of numbers around the decimal point is essential
in successful addition. To accomplish this, put the numbers in a column
by (1) lining up the decimal points and (2) filling in zeroes for any
numbers with fewer decimal digits than the longest number. In Sample
Problem 2, 63.5 becomes 63.500 in order to align the numbers correctly.

SAMPLE PROBLEM 2

Add 4,137.25, 47.305, .173, 63.5, and 2.45. Round the answer to the
nearest hundredth.

SOLUTION
4,137.25 = 4,137.250
47.305 = 47.305
A73 = 173
63.5 = 63.500

245 = 2.450
4,250.678 = 4,250.68

The calculation shown above is known as vertical addition, because
we added down or up. Other problems call for adding across, or hori-
zontal addition. Vertical and horizontal addition are often used together
in order to double-check each other.

Let’s look at Sample Problem 3, in which horizontal addition is used to
find each sales representative’s sales while vertical addition is used to
find each day’s sales. The results can be double-checked by (1) adding
the vertical totals horizontally and (2) adding the horizontal totals verti-
cally. The two grand totals should be equal, and a difference in the
answers shows that an error in addition has been made somewhere in the
problem.

SAMPLE PROBLEM 3

Compiete the following sales summary for Dionne’s Dairy Products for
the current week:
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SOLUTION
Dionne Dairy Products, Inc.
Sales Summary
July 10-14, 1982
Sales
Representative Monday Tuesday Wednesday Thursday Friday Total
Marcia Lang $ 725.19 $ 504.12 $ 631.15 $ 897.84 $ 646.31 $ 3,404.61
Jeffrey Engel 804.65 940.19 527.52 807.37 735.41 3,815.14
Lenny Wilson 377.12 624.38 339.41 981.09 427.08 2,749.08
Selma Ford 436.91 381.54 681.39 427.34 481.31 2,408.49
Marie Landa 847.22 703.76 400.77 206.75 564.80 2,723.30
TOTAL $3,191.09 $3,153.98 $2,580.24 $3,320.39 $2,854.91 $15,100.62
Subtraction is the second of the basic skills. A problem such as Subtracting
Whole
884 Numbers
- 372 and
512 Decimals

will give us little trouble. But to subtract 387 from 836, we always use the
technique of borrowing from columns to the left. We can borrow because
of place values. The ““1”" borrowed from 3 in step (a) below is really ten
which is added to the 6; what we are doing is breaking 36 into 20 and 16.

7 the 6to 16. 16 — 7 =9
(b) Borrow 1 from the 8, making it 7 and changing

4@ / the2to12.12 -8 =4

©)7-3=4

7
7 2 ;

g Z 6 (a) Borrow 1 from the 3, making it 2 and changing
-3 8

T4 4 9

In decimal subtraction, as in addition, be sure to align the numbers
around the decimal point. First, line up the decimal points; then, equalize
the digits in each number by filling in zeroes where necessary. To
subtract 258.7169 from 3,471.29, change the second number to
3,471.2900 in order to equalize the digits. If the answer is required in
hundredths, round to two decimal places.

3,471.2900
—258.7169

3,212.5731 = 3,212.57

In business, it often is necessary to do horizontal subtraction. Sample
Problem 4 shows the use of vertical addition to find the three totals and
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horizontal subtraction to find the net figure on each line, as well as to

provide a check on the grand total.

SAMPLE PROBLEM 4

Complete the following sales summary:

SOLUTION
Foye Furnishings, Inc.
Branch Sales Summary
May, 1982
Branch Sales - Sales Returns = Net Sales
Los Angeles $13,207.95 $ 737.29 $12,470.66
Boston 4,561.83 412.05 4,149.78
Houston 15,294.46 1,110.91 14,183.55
Hempstead 8,307.45 375.45 7,932.00
Seattle 11,931.34 799.29 11,132.05
Phoenix 9,136.02 803.56 8,332.46
TOTAL $62,439.05 $4,238.55 $58,200.50

1. Round the number 15,281.317 to the nearest (a) thousand; (b) hun-

dred; (¢) ten; (d) whole number; (e) tenth; (f) hundredth.

2. Clarks Houseware Company's electric bill for February is $105.273
and for March is $101.387. How much will be paid in dollars and cents

for each month?
3. Add. Follow rounding instructions.

(a) 376.1 4+ 583.2 + 451.6 + 503.7 (nearest whole number)
(b) $2,046.75 + $1,387.25 4 $5,431.20 + $4,026.19 (nearest

cent)
(c) 3.11 + 3.1 4+ 5.07 + 8.11 + 9.76 (nearest tenth)

(d) 51.26 + 83.751 4 19 + 27.0461 (nearest hundredth)

(e) 6371.21 (f) $521.17 (g) 46111
5846.14 631.16 51.735
9375.81 209.14 209.1684
2045.36 411.26 1.0201
1937.08 206.10 1047.9
(nearest (nearest (nearest
tenth) hundredth) integer)

4. Complete the following inventory summary for Barrett Department

Store by using vertical and horizontal addition:
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Barrett Department Store
Inventory Summary
October, 1982

Units In Units In Units On
Dept. Counters Stockroom Order Total
Clothing 35 206 375
Jewelry 57 125 390 -
Pet 26 194 240 -
Lamp 18 206 126 T
Record 41 25 84 T

TOTAL

5. Subtract. Round off as directed.

(a) $736.95 (b) 464.271 (¢) 50.0172

—498.77 —36.18 —3.6471

(nearest (nearest (nearest
dollar) tenth) hundredth)

(d) 56.03 — .471 (nearest tenth)
(e) 379 — 27.4 (nearest tenth)
(f) .0461 — .00279 (nearest thousandth)
(9) 3756.1 — 4.27318 (nearest thousandth)
6. Complete the following inventory summary by addition and subtrac-
tion:

Leslie Glass Corporation
Inventory Summary

July, 1982
Item Balance 7/1 4+ Receipts = Total — Issues = Balance 7/31

test tubes 76 52 39

juice glasses 68 51 T 71 T
jam jars 47 18 T 24 T
storage jars 29 26 T 31 T
baby bottles 103 14 T 105 T
milk bottles 74 19 T 72 T

TOTAL T o — —

You will discover that multiplication is the most widely used of the four Multiplying
basic skills in business mathematics. A knowledge of shortcut multipli- Whole
cation techniques can improve your speed and accuracy, and save your Numbers
time as well. and

To multiply by 10, or a “power” of 10 (100, 1,000, and so on), move the Decimals
decimal point of the number to be multiplied (the multiplicand) to the
right as many places as there are zeroes in the multiplier. If the multipli-
cand is @ whole number, simply add zeroes to it. For example:
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92.81 X 10 = 928.1
55 x 100 = 5,500

To multiply by a multiple of 10 or of one of its powers (100, 1,000, etc.),
first deal with the zeroes. For example:

515 x 30 = 515 X 10 X 3 = 5,150 X 3 = 15,450
72X 200 =72%x100x 2 =720 x 2 = 1,440

This procedure increases the number of problems you can do mentally.
Other problems, however, require a written procedure. To multiply
586 x 700 most efficiently:

586
X 700 (a) Set zeroes to right

410,200 (b) Copy zeroes on answer line
(c) Multiply 7 x 586 = 4102

Another way to improve speed is to be sure that you know your
multiplication tables. If you are slow at multiplying numbers such as
5 x 60r8 X 9, you can improve your speed by preparing and practicing
tables like the one below. This table can be expanded to include other
common products, such as 12 x 11, if you wish. Notice that only one-
half of the table need be shown since, for example, 3 X 6 is the same as
6 x 3.

Table 1.1
Multiplication Facts
x 1 2 3 4 5 6 7 8 9
1 1 2 3 4 5 6 7 8 9
2 4 6 - 8 10 12 14 16 18
3 9 12 15 18 21 24 27
4 16 20 | 24 28 32 36
s 25 | 30 | 35 | 40 | 45
6 36 42 48 54
7 49 56 63
8 64 72
9 81

Be exact in your handling of decimal points when multiplying. The
number of places in the answer is the total of the number in both the
multiplicand and the multiplier. When multiplying 5.89 x .3684, the
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answer will have 6 places (4 + 2) to the right of the decimal point, as
shown below.

.3684 (4 places)
x5.89 (2 places)
33156
29472
18420
2.169876 (6 places)

One common business application of multiplication is its use in finding
the value of a firm’s inventory, that is, the dollar amount of the merchan-
dise in stock. After counting and pricing all of the goods in the stock-
room, a clerk will multiply the quantity by the price to find the extension.

SAMPLE PROBLEM 5
Find the inventory value of the T & G Cola Company.
SOLUTION

Stock No. Quantity X Unit Price = Extension
LX 56 310 $6.25 $1,937.50
R 392 79 0.85 67.15
QL 81 2000 4.05 per C* 81.00
PB 5 136 0.835 113.56
MO 77 54 1.092 58.97
LN 3724 724 0.825 597.30
TOTAL $2,855.48

*The expression “per G means per hundred. The answer $81.00 is the product of 20
hundreds x $4.05. To find the number of hundreds, move the decimal point of the quantity two
places to the left. For example, for 830 at $4.00 per C, multiply 8.3 by $4.00. ‘“Per M”’
represents “per thousand” and moves the decimal point three places.

Long division problems are relatively rare in business, but when they
occur, you should know how to solve them.

First, let's consider a problem in which the answer is a whole number.
Divide 5040 by 24.

210 L(a) 24 goes into 50 two times

24)5040

48 |«——(b) 2 X 24 = 48; 50 — 48 = 2; bring
o4 down the next digit, 4

00 (c) 24 goes into 24 once

(d) 1 X 24 = 24; 24 — 24 = 0; bring
down the next 0

(e) 24 goes into 00 zero times

5,040 (the dividend) + 24 (the divisor) = 210 (the quotient)

Dividing
Whole
Numbers
and
Decimals

11
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Now, look at the division of 603 by 32. Notice that there is a remainder
in the answer.

32)603 | (q) 8 x 32 — 256; 283 _ 256 = 27
(b) 1 X 32 =32;60—32= I_—>32l
28; bring down the 3——— 283
256
27

(a) 32 goes into 60 once —-—>18]=(c) 32 goes into 283 eight times

Should anything further be done with this answer? That depends on
the directions given for the problem. If the answer is to be expressed to
the nearest unit, no further calculation is necessary. The answer is 1845,
and since 27 is over half of 32, the answer—rounded to the nearest
unit—is 19.

If the answer is to be expressed in tenths, we must carry the division
two places further (to hundredths). Write 603 as 603.00 in order to divide
to two places. The full problem will then appear as follows:

18.84

32)603.00

32
283
256
270
256
7140
128

12

Rounded to tenths, 18.84 becomes 18.8.

You may also be requested to use a divisor that is not a whole number,
that is, a divisor with digits to the right of the decimal point. In such a
case, three preliminary steps are required before carrying out the actual
division:

1. Move the decimal point of the divisor all the way to the right to

make it a whole number.

2. Move the decimal point of the dividend the same number of places

to the right, attaching zeroes if necessary.

3. Put the decimal point in the quotient directly above the newly lo-

cated decimal point in the dividend.

SAMPLE PROBLEM 6

Divide 87.3 by 2.26, rounding to the nearest whole number.
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SOLUTION
38.6

300 = 22 .
226 )87.30,0 652;200

1950
1808

1420
1356

64
Rounded to the nearest whole number, 38.6 becomes 39.

An excellent way to check correct position of the decimal point in
division is to estimate your answer by rounding both the dividend and the
divisor to convenient numbers. In Sample Problem 6, for example, 87.3
is close to 90, and 2.26 is close to 2. Dividing 90 by 2 gives 45, an
incorrect answer—but an accurate indication that the exact answer will
have two digits to the left of the decimal point.

Rounding and estimating will speed up the process of division. You
can guess at digits in the answer with a high degree of accuracy. For
example, to divide 4,175 by 49, first round the two numbers: 4,000 and
50. Dividing 4,000 by 50 gives a round answer of 80. So start your division
with 8.

8
49;4175.00
392

255

Now prepare a revised estimate. The number 255 is about 250, and 49 is
about 50. Dividing 250 by 50 gives an answer of 5. Try 5 as the second
number in the quotient.

85.

49)4175.00

392
- 255
245
100
Similarly, since 100 divided by 50 is 2, use 2 as your third digit. Continue

the process until you have reached the appropriate place. The steps in
the full solution are as follows, rounding to the nearest tenth:

85.20 = 85.2

49)4175.00

392

255
245

100
98

20

13
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Let’s summarize the division procedure:

1. Adjust the decimal points in the divisor and the dividend so that the
divisor is a whole number.

2. Be prepared to carry out division one place to the right of the last
digit required in order to round to the required place.

3. Estimate the final answer in order to check the placement of the
decimal point.

4. Estimate each digit in the quotient by approximating the division of
each remainder by the divisor.

Sample Problem 7 illustrates a business use of long division.

SAMPLE PROBLEM 7

Magill Pipes produced 6,475 units during the current year at a total
cost of $27,475.25. Find the cost per unit to the nearest cent.

SOLUTION
$ 4.243 = $4.24 per unit
6475)$27475.250
1. Multiply. Round all decimal answers to the nearest hundredth.
(a) 4.64 (b) 836 (©) .54
X 2.71 X .00001 X .26
(d) 56 x 200

(e) 7.3 x $1.95
(f) 4,621 x .0411
(g) 39,620.011 x 1,000
2. Compute the value of the Dougherty Company’s inventory by finding
the extensions and adding to find the total.

Stock No. Quantity X Unit Price = Extension
M 41 56 $1.72

LR 37 400 3.50 per C -
QS 10 125 0.87 -
P7 80 0.355 I
w 28 37 2.73 -
RT 93 6 4.719 -
TOTAL T

3. Divide 671 by 24, rounding to the nearest (a) whole number; (b) tenth;
(c) hundredth.
4. Divide. Round to the nearest tenth.
(a) 464.2 ~ 216
(b) 30.784 =+ 1.027
(c) 5.931 +~ 2.865
(d) 1.364 = 5.291
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5. Harriet's Hamburgers had production costs of $417,221.90 for last
year. If 32,400 units were produced, calculate the cost per unit to the
nearest dollar.

One common form of analysis is the comparison of two different num-
bers to see if they agree. Another word for this procedure is reconcilia-
tion—the resolution of differences. It is all too common for the bank’s
records and the firm’s records of the same account to disagree. It then
becomes the accountant’s job or—in this case—your job to reach an
agreement—or, if not, to find out why not.

Let’'s explore very briefly the operations of a checking account and
then return to the process of reconciliation, a process which applies the
basic skills.

The majority of business transactions are paid for by check. A check
is an order by the drawer, who writes the check on the drawee (the
drawer’s bank), to pay the payee. Since it is negotiable, it can be trans-
ferred by endorsement.

A model check appears below:

The drawer is Jane Adams; the drawee, the First National Bank; and
the payee, Henry Stevens. Let's follow this check around.

Stevens receives the check and cashes it in his own bank, United
Trust. United Trust sends the check to a check-sorting center, cailed the
clearinghouse, which returns the check to the drawee. When First
National receives the check, it will subtract the $250 from Adams’s
account. The check’s total travel time was about a week.

Once a month, First National returns to Adams all the canceled checks,
which it has deducted from her account. It also includes a bank state-
ment showing the bank’s record of Adams’s deposits, checks deducted,
and balance.

15
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Adams properly handles her own checkbook records by adding all
deposits as she makes them and subtracting all checks as she draws
them. She also has a record of her balance.

In theory, the bank’s records and Adams’s records should agree.
However, it is rare that they do. Why? Look at the following possibilities:

1. Checks that Adams has written and deducted from her records may
not yet have reached her bank. If Adams draws a check on July 27
that reaches her bank on August 3, a bank statement as of July 31
will not show this outstanding check.

2. A late deposit made by Adams on the last day of the month will be
on her own records, but not recorded by the bank on the month-
end statement,

3. Although this is a changing trend, many checking accounts are
subject to a service charge per check (such as 15¢) or a flat monthly
fee ($2.50, for example). The bank always includes the charge while
Adams may have been waiting until she receives her bank statement
before doing so.

4. The bank may have coliected a note for Adams, a fact that she does
not know until the bank statement arrives. Or a check from a
customer, perhaps Robert Harris, may bounce—that is, when it
reaches the drawer’s bank, the account has insufficient funds to pay
the check. In such a case, the check is not accepted and is returned
to her for action against Harris. Finally, it is possible that either
Adams or the bank made an error.

In order to know exactly how much she has in her account, Adams
prepares a bank reconciliation statement, a form used to show whether a
depositor’s records and the bank’s records are actually in agreement.

To reconcile an account, begin by listing the checkbook balance in
one column and the bank statement balance in a parallel column. List
any item that has been recorded by the depositor but not by the bank on
the bank’s side. Treat it as the depositor treated it on the depositor’s own
records. If it was added on the depositor’s records, add it to the bank’s
balance. if it was deducted on the depositor's records, deduct it from the
bank’'s balance.

List any item that has been recorded by the bank but not by the
depositor on the depositor's side and treat it as the bank treated it.

Correct any error on the side of the party who made the error.

SAMPLE PROBLEM 8

From the data presented below, prepare a bank reconciliation for the
Groat Company on April 30, 1982.

Bank statement balance $2,328.55
Checkbook balance 1,979.75



Outstanding checks

Late deposit

Service charge

Collection of note by bank

SOLUTION

The Basic Skills

$ 318.25
165.20
4.25
200.00

Groat Company
Bank Reconciliation Statement
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April 30, 1982
Checkbook balance $1,979.75 | Bank statement balance $2,328.55
Less: Service charge 4.25 | Less: Outstanding checks 318.26
$1,975.50 $2,010.30
Add: Collection of note 200.00 | Add: Late deposit 165.20
Adjusted balance $2,175.50 | Available balance $2,175.50
Notes (1) The statement contains two adjustments on each side.
This is not always the case; there might have been many
additional transactions to record.
(2) If the final balances do not agree, recheck. Look for an
error in the checkbook. If there is none, then the bank
should be notified.
(3) If the two items appear under any heading, the proper
form is:
Less: Service charge $ 5.00
Insufficient funds 100.00 105.00
(4) Why is the service charge on the checkbook side? Be-
cause the bank recorded it and Groat has not. Why is it
subtracted? Because the bank subtracted it. Follow this
logic for every item.
(5) A different bank may use a different form for reconcilia-
tion.
(6) If there was a series of outstanding checks, the proper
way to list them is by number and amount, such as:
Less: Outstanding checks
#105 $ 40.00
107 12.00
111 110.00 162.00
1. Prepare a bank reconciliation statement for Paul Shaw from the fol- TEST
lowing information on May 31, 1982: YOUR
Bank statement balance $1,166.56 ABILITY
Checkbook balance 1,046.20
Outstanding checks 209.91
Service charge 3.05
Late deposit 86.50
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2. Prepare a bank reconciliation statement for the Windsor Chemical
Corporation from the following data, as of July 31, 1982:

Bank statement balance $10,192.56
Checkbook balance 10,239.32
Outstanding checks 857.19
Service charge 8.95
Late deposit 955.00
Collection of note by bank 125.00
Check of customer marked

“Insufficient Funds” 65.00

3. Alice Warner’'s bank statement shows a balance of $2,041.00. She
finds that a deposit made on July 31 for $210.50 has not been re-
corded on the bank statement, and she determines that checks
totaling $147.19 are outstanding. The bank has deducted a $3.15
service charge and a $75.00 credit card advance from her account.
A check for $68.00 returned by the bank was recorded as $86.00 in her
own checkbook, which shows a balance of $2,164.46 on July 31,
1982. Prepare a bank reconciliation statement for Warner.

A fraction consists of two whole numbers separated by a bar and
representing a part of a whole, a division, or a ratio. For example, 4 may
mean:

4 parts out of 7 remain, 3 of the 7 having been used; or

4 divided by 7; or

4 shares in a pool are to be divided among 7 people—the ratio of
shares to people is 4 to 7.

The fraction bar is either horizontal (-) or slanted (/). The number
above the horizontal bar—or to the left of the slanted bar—is called the
numerator. The number below the horizontal bar—or to the right of the
slanted bar—is called the denominator. The numerator and the denomi-
nator are the terms of the fraction.

Fractions can be expressed in an almost unlimited number of ways as
long as the terms are multiplied or divided by the same factor (whole
number). For example, 3 can be expressed as follows:

3_3x2_6_6x3_18_18+2 _ 9

4 4x2 8 8x3 24 2427 12

Since the terms were always multiplied or divided by the same factor, at
no time did the value of the original fraction change.

We say that a fraction has been reduced to lowest terms when there is
no factor in common by which the numerator and the denominator can
be divided evenly.

To reduce a fraction to lowest terms, divide both the numerator and the
denominator by common factors until further even division is impossible.
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For example, to reduce the fraction 42 to lowest terms:
1. Divide by the obvious factor, 10.

450 _ 450 ~ 10 _ 45
750 750 -+ 10~ 75

2. Divide by the next obvious factor, 5.

45 _45+5 _ 9
75 75+5 15

3. Divide by 3.
9 9+ 3 3

51535

|b

Because the numbers 3 and 5 have no factor in common, the fraction 423

has been reduced to lowest terms.

ol

All four basic arithmetic processes used with whole numbers and
decimals—addition, subtraction, multiplication, and division—can also be
used with fractions.

To add two fractions with the same denominator, simply add the
numerators while keeping the common denominator.

s+3=1
Since 4 and 8 are both divisible by 4, reduce the answer to its lowest
terms, §.

To add two fractions with different denominators, one or both denom-
inators must be changed to give the two fractions a common denomina-
tor. In order to minimize later reductions, the denominator should be the
lowest common denominator (l.c.d.), which is the smallest number into
which both original denominators can be divided evenly.

In some problems, one of the original denominators is evenly divisible
by the other; therefore only one denominator needs to be changed. In
adding } to §, since 8 is divisible by 4, 8 will become the lowest com-
mon denominator and 4 re-expressed as follows:

1 1_1X2 1 2 1 3

2 8 ax2%t8s 878"

In other problems, neither original denominator is evenly divisible by
the other. To add 2and %, both must be changed into equivalent fractions
with a common denominator. This is done most simply by multiplying the
denominators; for example, 5 X 7 equals 35. Is 35 the Jowest common
denominator? In this instance, yes. (At other times, further reduction may
be necessary.) Both fractions are re-expressed in 35ths.

2 2 _ 2x7 ,2x5 _14 .10 _ 24

5 77 5x7 " 7Tx5 3 '3 35

+

The fraction %¢ is at its lowest terms.

Sample Problem 9 shows the addition of three fractions.

Adding
Fractions

19
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SAMPLE PROBLEM 9

Add: {1 + § + 1. Reduce to lowest terms.

SOLUTION

l.c.d. = 36
1 _ 12
3= 3%
2
9
=3

82 [which is at lowest terms]
Subtracting Fractions must have the same denominator to be subtracted. To

Fractions subtract fractions, first make the denominators identical; then find the

difference between the numerators and place this difference over the
common denominator.

To subtract % from %:

To subtract % from £:

4_2_4X3
5 3 5

Multiplying To multiply fractions, multiply like terms: numerator by numerator;
Fractions denominator by denominator. (Reduce all answers to lowest terms.) To
multiply 4 by 5:
7 _ 4x7 _ 28

4 _
9% 12" 9x12 108

You can now reduce 4§ by the factor 4, as follows:

28 28+4 _ 7
108 ~ 108 ~ 4 27

To multiply a whole number by a fraction, change the whole number to
a fraction by placing the number over 1. To multiply 4 by {:
1 4 _4x1_ 4

_4. 1 4
AXE=7X5=7x5"5%

Dividing To divide one fraction by another, invert the second fraction and
Fractions multiply. To divide £ by §:

To divide a whole number by a fraction, write the whole number in
fraction form, invert the second fraction, and multiply.
2 12 2 _12 ,3 _36 _ 18
e i Rt === =1
12 Tr3= i X3=3=7-18



1. Reduce to lowest terms.

2. Add. Reduce answers to lowest terms.
(@§+3
OFES:
© HF+3
@s+i+3%
@3+%+13
Oi+i+i+4

3. Subtract. Reduce answers to lowest terms.

(@ % — %
(b) 3 -2
©3-1%
(-1
4. Multiply. Reduce answers to lowest terms.
(@ #x}
(b) 3 X §
() § x 2
(d) 4 X &
5. Divide. Reduce answers to lowest terms.
(@ %+3
() § + &
(©) §+#%
(d) 7+ 5%

The Basic Skills

A mixed number is a number that is made up of a whole number and a
fraction; therefore, 7} is a mixed number. To work with a mixed number,
you will often find it necessary to change it to fraction form. The resulting
fraction will have a numerator larger than its denominator and is called

an improper fraction.

To convert 7 to an improper fraction, treat the problem as the addition

TEST
YOUR
ABILITY

Mixed
Numbers
and
Improper
Fractions
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of two fractions with different denominators. Change the 7 to fraction
form () and add { + {.

7 1_7x5 ,1_35 _1_36
]

5 1x5 75 51575

A shorter method is to express the number 7 in fifths. Since 7 x 5 fifths
is the same as 35 fifths, then,

(a) 7 x 5 = 35 fifths
®) % +1=3
To reduce an improper fraction, divide the numerator by the denomi-

nator. If the division leaves no remainder, the result will be a whole
number. For example:

$-45+9=5

If the division leaves a remainder, the result will be a mixed number. For
example:

ol

=47 + 9 = 52

Multiply 645 x 42.
645 X 4% = 845 x 22 = 14190 — 2 838

This procedure is correct, but having to work with a number as large as
14,190 increases the likelihood of making errors. You can use a simpler
procedure, called cancellation, in which the fractions to be multiplied are
reduced by common factors before multiplying. To multiply $ by §, for
example, set up the problem as follows:

3.8 _ 3x8

4737 4x3

Instead of multiplying 3 x 8 and 4 x 3, stop and look for factors that are
common to the numerator and denominator. The number 3, for instance,
is a factor of both; therefore, dividing both 3’'s by 3 reduces them to 1.

oy~

X 8
4 %

%

The number 4 is a factor of both 8 and 4. First, divide 8 and 4 by 4; then
multiply the reduced numbers.

Ba~

X
X

o

2 _
T—2

N

Let’s return to the earlier problem of 645 x 4%. Reduce by the factor 5
prior to multiplying.
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645 _ 22 645 x 22 _
T X5 =1 x5 - 288
1

The figures are still large, but 645 = 5 is easier than dividing 14,190 by 5.

A ratio is a comparison of one number to another. A 3 to 1 ratio—
written as either $ or 3: 1—means that the first number is 3 times as large
as the second number. If the second number is 100, the first number is
300. The ratio of the second number to the first number is § or 1:3.

The most common use of ratios in business mathematics is the com-
paring of a part to a whole or one part to another. For example, if F. T.
Hall, an insurance corporation, has 500 employees, of whom 200 are
typists and 300 are clerks:

The Ratio Of Is

clerks to employees 2 orgor3:50r.6:1
typists to employees 232 or 2 or 2:5 or .4:1
clerks to typists 3% or §or 3:2 or 1.5:1
typists to clerks 29 or 2 or 2:3 or .7:1

Notice the many ways in which a ratio can be shown. The final ratio on
each line, something:1, is a common expression. To change 3:5 into
.6:1, both numbers—3 and 5—are divided by the second number, 5.

Let’'s consider a variation of this problem. If a firm has 600 employees,
with a 3:2 ratio of blue-collar to white-collar workers, how many of each
group of workers are employed?

A 3:2ratio means 3 “'parts” blue-collar to 2 “parts’’ white-collar. There
are altogether 5 parts, 3 of which () are blue-collar, and 2 of which (2)
are white-collar. Thus, § x 600 = 360 blue-collar; £ x 600 = 240 white-
collar. Since the sum of the parts is equal to the whole, you can check
your results by adding all the parts and seeing that they equal the
original figure. Since 360 + 240 = 600, the answer is correct.

SAMPLE PROBLEM 10

Venus Cigarettes employs 400 sales workers and 1,200 production
workers.
(a) What fraction of the staff is in sales?
(b) What is the ratio of production to sales workers?

SOLUTION

(a) Total work force = 400 + 1,200 = 1,600
Sales/Total work force = #3% =
(b) Production: Sales = 1200 — 3:1

Sample Problem 11 shows an example of how fractions are used in a
business problem. Study the solution and the notes that follow very
carefully.

23
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SAMPLE PROBLEM 11

The production of Silverite requires a combination of three metals:
1 Rosine, { Lomelite, and the remainder, Anderite. If 800 Ibs. of Silverite is
to be produced, find the number of pounds of each metal required.
SOLUTION

Rosine: 1 x 80 = 200 pounds
1 x 8¢ = 160 pounds
f+i=4
1= %8 — -2% = %% left
1T x 890 — 440 pounds

X
Check: 200 + 160 + 440 = 800 pounds

Lomelite:
Anderite:

Notes (1) Each calculation was based on 800 pounds. The number 800
was expressed as 89 and cancellation was used.

(2) To calculate the answer for Anderite, the first two results (for
Rosine and Lomelite) were not used. The reason: Had either
result been wrong, the answer for Anderite would also have
been wrong.

(3) The “whole” in a series of fractions is always 1. In this
problem, the whole was expressed as 3 in order to subtract
the sum of Rosine and Lomelite, 5.

(4) A final check on accuracy was made by adding all of the
parts. The result of the addition equaled the original total.

Converting Part of a whole can be expressed as a fraction, a decimal, or a percent.
Fractions, The ability to convert from one form to another is often required in
Decimals, business problems. Some calculations are easier to perform with deci-

Percents mals, others with fractions. Or, you may be given two sets of data, one in
fraction form and the other in percent form. Whatever the problem, be
flexible in deciding which form is the easiest to work with.

Each type of conversion is explained below.

Converting To convert a fraction to a decimal, divide the numerator by the de-

a Fraction nominator and carry the division as required for rounding. To do so,

to a insert a decimal point and add as many zeroes as necessary to the

Decimal dividend. To convert { to decimal form, with the answer rounded to
thousandths, write 7 as 7.0000 and divide by 8.

.8750

8)7.0000

Rounded to thousandths, § = .875. An alternate expression of the
answer is .87%.
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A percent means a part of 100; therefore, 1% is 1 part of 100 and 10% is
10 parts of 100. Expression as a decimal means part of 1. Thus, to
convert from decimal form to percent form, multiply by 100 by moving the
decimal point two places to the right (adding zeroes where necessary),
and add a percent sign (%). The following examples show how this is
done:

836 = 83.6%
213 = 213%
07 = 7%
004 = 4%
5 = 500%
63} = 631%

To convert a fraction to a percent, first convert the fraction to a dec-
imal; then convert the decimal to a percent. To convert 4 to a percent:

570 =573%
4 — 7)4.00

It was assumed that the answer would be carried to two decimal places
and would also include a fractional remainder.

A decimal number is actually a fraction. The number .8 when read
aloud is read as “‘eight tenths’ and can be written as the fraction . By
the same means, .07 can be read as ‘‘seven hundredths” and written
as kg

The conversion from decimal to fraction relies on this alternate ex-
pression, writing the decimal as a fraction and reducing it to lowest
terms:

— 6 - 3
006 = 1000 — 500

Or, instead, follow these three steps: (1) omit the decimal point; (2) place
the number over 1 followed by as many zeroes as there are digits after
the decimal point; (3) reduce to lowest terms. For example, this is how
.006 is converted:

(1) .006 = 6 (drop zeroes)
6 6

@ T3 zer08s — 7000
(3) 105 = 500
For another example:
625 = 835 = 3

To convert a percent to a decimal, reverse the procedure used in
converting a decimal to a percent. First, drop the percent sign; second,
move the decimal point two places to the left, inserting zeroes if neces-
sary.
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70% = .70

53.2% = .532

461% = .46} or .465
9% = .009

112% = 1.12

Converting To convert a percent to a fraction, first, convert the percent to decimal
a Percent form; then, convert the decimal to fraction form.

fo a 25% = 25 = & = }

Fraction
Table 1.2
Fraction, Decimal, and Percent Equivalents
Numerator
Denominator 1 2 3 4 5 6 7 8 9 10 11
2 50
50%
3 331 |.662
331% | 663%
4 25 |.50 75
25% | 50% |75%
5 20 |40 |60 |.80
20% | 40% | 60% | 80%
6 162 |33 |50 |.662 |.83}
162% | 331% | 50% | 662% | 831%
7 142|288 |.42¢ |.57F 713 |.85%
143% | 284% | 42¢% | 571% | 713% | 855%
8 124 125 |.37% |50 |.621 |.75 |.87%
124% | 25% | 374% | 50% | 621% | 75% | 871%
9 A1y 222 1331 |.444 \55% |.66%2 |.777 |.88%
113% | 222% | 331% | 444% | 555% | 663% | 771% | 888%
10 10 |20 |3 |40 |50 |60 |70 |80 |.90
10% | 20% |30% |40% |50% |60% |70% |80% |90%
11 094 [18% |.274 [.364 |.455 |544 |[63% |.72% |.81% 1901
94%| 182%| 273%| 364%| 455%| 545%| 6354%| 728%| 815%| 901%
12 .08t |16z |25 |331 |417 |50 |58 (66 |75 |.8317 |.91%
81% | 163% | 25% | 331% | 413% | 50% | 5681% | 661% | 75% | 831% | 913%
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To convert a percent containing a fraction, an additional step is

needed. First, change the number to a fraction.
o = sy 0
571% = .57} = T

Working with a fraction within a fraction is difficult. We can simplify our
work by taking the denominator of the upper fraction—7—and multiplying
both terms of the entire fraction by it.

1
1 1.7 400 7
T 1T XT T X a0
100 © 7~ 100 _ 7 100 _ 7 _ 700
T X

Finally, reduce to lowest terms.

To assist you in the conversion of the more common fractions, deci-
mals, and percents, Table 1.2 has been prepared. For example, let's
assume that you want to find the decimal equivalent of {5. Look down the
column headed ‘7" for the numerator and across the row headed **12”
for the denominator until you find the intersection, .58}, which is the
answer.

Table 1.2 does not contain all possible combinations, but it is usable
for all fractions up to and including twelfths.

1. Solve each of the following problems:
(a) 4} + 4}
(b) 5% + 6}

(c) 6 — 2§
(d) 11 — 3}
(e) 2 x3
() 5x 3}
(9) 85 x 9%
(h) 5+ %
(0 §+25
() 5%+ 3%
(k) 15 + 6}

2. M. Morris, a travel agency, has 80 clerical workers, as well as 20
researchers who travel in order to compare prices, hotels, etc.
(a) What fraction of the staff does clerical work?
(b) What is the ratio of researchers to clerical workers?
3. An enormous wedding cake weighing 720 pounds is made up of four

27
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5.

N

o

ingredients: , strawberries; {, ice cream; £, shortcake; the remainder,
whipped cream. Find the number of pounds provided by each ingre-
dient.

. Convert each of the following fractions into (i) decimals and

(ii) percents. Express uneven answers in (i) to three decimal places.
Use Table 1.2 where possible.

(a) §

(b) 2

(© %

(d) 3

OF

) %
Convert each of the following percents, first, to decimals and, second,
fractions; then reduce to lowest terms. Use Table 1.2 where possible.

(a) 80%

(b) 42%

(c) 87.5%

(d) 6%

(e) 51%

(f) 85%%

. Write the number 5,421.083 in terms of its place values (how many

thousands, hundreds, etc.).

. Explain the difference between vertical and horizontal addition.

In a problem using vertical and horizontal addition, how is each used
to check the other?
Multiply each of the following numbers by 10:
(a) 45
(b) 721
(c) 6.37
(d) .854
Multiply each of the following numbers by 100:
(a) 6
(b) 26
(c) 37.55
(d) 9.276
Multiply 1.01301 by .03 mentally. Round to the nearest hundredth.
Mentally calculate the cost at $6.00 per C of:
(a) 200 units
(b) 500 units
(¢) 1,200 units
(d) 2,000 units
Mentally calculate the cost at $10.00 per M of:
(a) 1,000 units
(b) 3,000 units



The Basic Skills

(c) 12,000 units
(d) 8,500 units
9. Wilson gives a check to Phillips. Wilson's bank is Bank A; Phillips’s,
Bank B. Identify the drawer, the drawee, and the payee.

10. Distinguish between a canceled check and an outstanding check.

11. Why is the collection of a note by the bank added to the checkbook
balance?

12. The Sally Seasoning Company has written checks 127 through 145
this month. Checks 127, 128, 129, 130, 131, 132, 133, 135, 136, 137,
138, 139, 141, and 144 are returned. Which checks are outstanding?

13. Explain how the fraction § can mean (a) part of a whole; (b) a divi-
sion; and (c) a ratio.

14. What is meant by ‘‘reducing”’ fractions?

15. Explain the meaning of lowest common denominator.

16. Change the following mixed numbers to improper fractions:

(a) 43
(b) 5%
(c) 73
17. Change the following improper fractions to mixed numbers:
(a) %
(b) %
(c) §
18. Convert the following decimals to percents:
(a) .09
(b) .26
(c) .007
(d) 1.37
(e) 1.816
(f) .05%
(@ .7

1. Complete the following summary of sales by branch, using vertical
and horizontal addition:

Andersen Clothing Co., Inc.
Branch Sales Summary
October-December, 1982

TOTAL

Branch October November December Total
Fall River $2,060 $3,000 $3,900
Providence 1,850 2,600 3,200
Salem 1,810 2,700 4,000
Bedford 2,100 3,500 2,900
Laconia 1,400 2,200 3,100 -
Manchester 960 1,500 1,600 T
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2. South Oaks University has a staff of 840, divided as follows: § are full
professors; 30% are associate professors; 5 are assistant professors;
the remainder, instructors. Find the number of staff members in each

group.
3. Reduce the following fractions to lowest terms:
(@) & (e) %
(b) % ) %
(c) &% (9) 3%
(d) 8 (h) 2t

4. Convert each of the following fractions, first, to decimals and,
second, percents. Carry any uneven decimal answers to three
places. Use Table 1.2 where possible.

OF CF
OF: )
© 3 M %

5. Round 57,271.386 to the nearest (a) hundredth; (b) whole number;
(c) hundred; (d) thousand; (e) ten; (f) tenth.
6. Subtract. Round as directed.

(a) $927.54 (b) 527.341 (c) 37.4275
—803.69 —29.864 —9.6481
(nearest (nearest (nearest

dollar) tenth) hundredth)

(d) 83.27 — .946 (nearest tenth)

(e) 546 — 39.92 (nearest tenth)

(f) .5275 — .0461 (nearest hundredth)
(g) 4.9362 — .49781 (nearest thousandth)

7. Divide 5364 by 47 rounding to the nearest (a) whole number,
(b) tenth; (c) hundredth.
8. Multiply. Round all decimal answers to hundredths.

(@) 5.67 (b)y 397 (c) .409
% 38.1 X .0006 % 4.35
(d) 49 x 600

(e) 5.6 x $3.45
(f) 5,663 x .0933
(g) 34,585.245 x 10,000
9. A fraternity that runs monthly dances mails 790 announcements in
April and 813 in May. If the postage rate for a single announcement
is $0.15, how much was spent on stamps in each month?
10. Divide. Reduce answers to lowest terms.

(@ §~+3
() § + 1
ORES:

(d) 16 + 3
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Perform the required operations with the following mixed numbers
and fractions:

(a) 12 + 3 (9) 23 + 5§
(b) 6 x 3 (h) 5% x 3}
(c) 12} + 9§ () 45— 24
(d) 9 — 4§ (i) 7513
(e) 11 x 3} (k) 6% + 4§
(f) 7+ 3%
Multiply. Reduce answers to lowest terms.
(@) 4 x3§
() & %3
(©) % %}
(d) 9 X {5
Add. Reduce answers to lowest terms.
@ &+ d3+3+1%
(b) § + 5 @i+i+7
©) 2+ 4  H+5+3+43

From the following data, prepare a bank reconciliation statement for
Kevin Langer as of November 30, 1982:

Bank statement balance $4,271.12
Checkbook balance 3,689.04
Outstanding checks 836.78
Service charge 9.50
Late deposit 245.20

Convert the following percents, first, to decimals and, second, frac-
tions reduced to lowest terms.

(a) 48%

(b) 55%

(c) 31%

d) 7.5%

(e) 140%

(f) 9019%

Nancy Chin hired three workers who produced 4,920 dresses at a
total cost of $62,951.12. Determine the cost per dress to the nearest
cent.

Of Pedro Walker's employees, 80 are nonunion members and 220
are union members.

(a) What fraction of the staff is nonunion?

(b) What fraction of the staff is union?

(c) What is the ratio of union to nonunion members?

Compute the value of Orford Company’s inventory by multiplication
and addition.
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Stock No. Quantity X Unit Price = Extension
LX 10 2,900 $1.46 per C

R 36 36 0.375

QB 12 40 0.88

M 19A 201 0.12

RT 21 59 0.07

3 UM 84 2.095

TOTAL

19. Divide. Round as Indicated.
(a) 11.26 + 14.375 (nearest hundredth)
(b) 8.104 = 4.2 (nearest whole number)
(c) 571.4 + 29.8 (nearest tenth)
(d) 31.286 = 5.297 (nearest integer)

20. Subtract. Reduce answers to fowest terms.

(@ §—4%
() & — 4%
(©)§— %
(d§-4%

21. Jim Nichol's bank statement balance is $14,265.37. He discovers
that a deposit of $509.56 made on August 31, 1982, does not appear
on the bank statement. Checks of $1,146.83 are outstanding. The
bank has collected a note for $656.50 on behalf of Nichols and has
deducted $17.50 for a service charge. Check 475, recorded in
Nichols's checkbook for $467.12, was discovered actually to be for
$467.21. Prepare a bank reconciliation statement to determine if

Nichols’s checkbook balance of $12,989.19 is correct.

22. Complete the following payroll summary by using addition and sub-

traction:
Mara Corporation
Payroll Summary
July, 1982
Employee Regutar Overtime Total Net
No. Pay + Pay = Pay ~  Deductions Pay
1 $252.47 $40.50 $ $80.95 $
2 198.34 37.50 61.00
3 211.19 39.00 64.10
4 193.45 30.00 60.35
5 203.27 33.75 67.15
6 184.40 38.60 63.11
7 241.18 41.20 76.10
8 226.15 34.95 66.50
TOTAL $ $ $

}

s
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23. Add. Round as directed.
(a) 562.3 + 479.8 + 307.6 + 812.5 (nearest whole number)
(b) $6,274.83 + $4,177.94 + $5,900.43 + $4,182.45 (nearest
cent)
(c) 6.82 + 4.7 4 9.36 + 2.19 + 4.62 (nearest tenth)
(d) 47.83 + 18.556 + 16.1 + 19.575 (nearest hundredth)

(e) 5,721.83 (f) $386.30 (g) 572.36
8,164.19 415,79 4.7152
2,925.11 374.02 1937.04
5,367.47 535.18 83.625
1,423.65 527.12 200.0412
(nearest (nearest (nearest

tenth) hundredth) tenth)

24. Prepare a bank reconciliation statement as of October 31, 1982, for
the Kobler Chemical Company, based on the following data:

Bank statement balance $15,391.84
Checkbook balance 15,105.10
Outstanding checks 1,374.95
Service charge 19.45
Late deposit 318.51
Note paid by bank to payee 555.50

Check of customer marked
“Insufficient Funds” 194.75
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In the pages that follow, mathematical techniques will be used to solve
specific types of business problems. Because one of these techniques
keeps recurring, we will discuss it here as a fundamental procedure—that
of finding the base, the rate, or the percentage.

Every base, rate, or percentage problem gives two of the three factors
and asks you to find the third. As a start, you already know how to solve
the following problem:

Find 30% of $50
Answer: $50 x .30 = $15

in this problem, the two factors that have been given are the rate (the
percent number—30%) and the base (the number on which the percent
is taken—$50). You are asked to find the percentage (the number that is
part of the base—$15).

In every problem in which two of these factors are given, the third can
be found by means of this basic formula:

Percentage = Base x Rate
or
P=B xR



Base, Rate, and Percentage
To find a percentage, multiply base x rate, or

P=B X R

Finding the percentage is the most familiar of the problems we will
study in this chapter. In Sample Problem 1, we are solving for percentage
(although the problem does not say so directly).

SAMPLE PROBLEM 1

George Markus earns $12,600 in a year. He spends 8% of this amount
for electricity and gas. Determine his annual electric and gas expense.

SOLUTION

Given B = $12,600
R =8% = .08
Find P = a part of his earnings
P=B xR
P = $12,600 x .08 = $1,008

Generally the base is preceded by the words ““part of’ or ““of.”” The rate
is easily recognized, since it includes a percent sign. The percentage is
the number that is related to the base by the rate. Note, in Sample
Problem 1, that the rate is changed into decimal form before calculations
are carried out.

In some cases, logic must be applied to what is given and what is being
sought, as shown in Sample Problem 2.

SAMPLE PROBLEM 2

On a certain day, 11% of the 300 workers in the Haakon Fishery were
absent. How many workers were present?

SOLUTION

Given B = 300
R = 11% absent
Find 300 — P = the number present
P=B xR
P = 300 x .11 = 33 absent
300 — P = 300 — 33 = 267 present

ALTERNATE SOLUTION

Given B = 300

R = 100% — 11% = 89% present
Find P = the number present
P=BXR
P = 300 x .89 = 267 present

The rate given in Sample Problem 2 refers to the number of workers in
the Haakon Fishery who were absent, but the problem calls for the

35
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number of workers present. In the first solution, the number absent is the
percentage; to find the number present, the percentage must be sub-
tracted from the total staff of 300.

In the alternate solution, the rate of those present is calculated by
subtracting the rate of those absent (11%) from 100%—the base amount,
which is always equal to a rate of 100%.

A common misconception is that the percentage is always smaller than
the base. This is true only when the rate is less than 100%:

(a) if B = $500 and R = 7}%, then P = $500 x .075 = $37.50
(b) if B = 5,500 and R = {;%, then P = 5,500 x .001 = 5.5

If the rate exceeds 100%, however, the percentage will be larger than
the base. For example:

(a) if B = $600 and R = 120%, then P = $600 x 1.20 = $720
(b) if B = 400 and R = 250%, then P = 400 X 2.50 = 1,000

Sample Problem 3 summarizes our discussion of this topic so far. Note
the importance of wording shown by the difference between the two
parts of the problem.

SAMPLE PROBLEM 3

Sales for T. Grace Importers in 1981 were $400,000. Find the esti-
mated 1982 sales if (a) sales for 1982 are 130% of 1981 sales; (b) sales
for 1982 are 130% more than 1981 sales.

SOLUTION

(a) Given B = $400,000
R = 130% = 1.30
Find P = sales for 1982
P=B XR
P = $400,000 x 1.30 = $520,000 sales in 1982
(b) Given B = $400,000
R = 130% = 1.30
Find P + B = sales for 1982
P=B xR
P = $400,000 x 1.30 = $520,000 more sales,in 1982
400,000 sales in 1981

$920,000 sales in 1982

ALTERNATE SOLUTION

(b) R = 130% + 100% = 230% = 2.30
P=BxR
P = $400,000 X 2.30 = $920,000 sales in 1982

TEST 1. In each example, find P (the percentage) to the nearest cent.
YOUR B R

ABILITY
(@) $ 500.00 17%



Base, Rate, and Percentage

(b) $ 600.00 6%
(c) $3,500.00 61%
(d)$ 7585 %
(e) $ 655.00  200%
(f) $4,000.00  581%

2. Shirley Blake earns $17,500 in a year and spends 32% of this amount
for food. Find her annual food expense.

3. The Wintergarden Race Track, employing 750 workers, finds 20% of
its workers on the picket line one morning. How many employees did
not picket?

4. The district of Amherst’s school budget of $3,000,000 was divided as
follows: staff salaries, 63%; administrative salaries, 8% ; supplies, 9%;
maintenance, 11%; transportation, 4%; and food, 5%. Find the dollar
amount for each category. (Hint: This is a convenient problem to
double-check by addition.)

5. The Bellows Corporation’s sales in 1981 totaled 310,000 units. Find
the 1982 sales if:

(a) 1982 sales are 120% more than 1981 sales;
(b) 1982 sales are 120% of 1981 sales;
(c) 1982 sales are 20% less than 1981 sales.

Suppose you spent $90 on books this semester. This amount repre-
sents 5% of your college costs. What are your total college costs for the
semester?

In this problem, we have been given the rate (5%) and an amount that
is part of another number—$90—the percentage. We are asked, indi-
rectly, to find the base, the number of which $90 is 5%. In other words,
$90 is 5% of what number?

One approach to solving this problem is to use the fact that the base in
any problem represents 100%. Having realized this, we can than pro-
ceed as follows:

(a) If 5% of a number is $90, what is 1% of that number?

1% = 1 of 5%; and { x $90 = $18
(b) If $18 = 1% of a number, what is 100% of that number?
Muitiply $18 x 100 = $1,800
Thus, the base is $1,800.

A more direct approach to finding the base is a modification of the

formula P = B X R. We accomplish this by dividing both sides by R.

The equation now allows us to find the answer for B.
If P = $90 and R = 5%, express R in decima! form as .05 and divide.

$90 _ $90.00 _ $9,000

B = =
.05 5

= $1,800

%,

Finding
the
Base
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SAMPLE PROBLEM 4

Valdez Electronics desires a profit of $45,000, which willl be 6% of its
annual sales. How much must it sell to realize this profit? Check your

answer.
SOLUTION
Given P = $45,000
R =6% = .06
Find B = total sales
_ P _ $45,000 _
B = = 06 = $750,000
Check

P = $750,000 x .06 = $45,000

The problem was checked by substituting into the basic formula.

It is essential to establish exactly what rate the percentage represents
in each problem. Always read the wording of a problem carefully. As you
can see in Sample Problem 5, the difference in only one word (increased
instead of decreased) makes the rate for part (a) entirely wrong for part
(b). Remember: the rate of the base is always 100%.

SAMPLE PROBLEM 5

Sales for Mountain Christmas Trees, Inc., in 1982 were $360,000. Find
the 1981 sales if (a) sales have increased by 20% since 1981, (b) sales
have decreased by 20% since 1981.

SOLUTION

(a) Given P = $360,000
R = 100% (base) + 20% = 120% = 1.20
Find B = 1981 sales
B — E _ $360,000
R 1.20
(b) Given P = $360,000
R = 100% (base) — 20% = 80% = .80
Find B = 1981 sales
B — E _ $360,000
R .80

= $300,000

= $450,000

TEST 1. In each example, find B (the base).
YOUR p R

ABILITY
(@ $ 60.00  50%
(b) $180.00  120%
() $ 3.50 10%



Base, Rate, and Percentage

(d) $450.00 6%
(e) $ 72.00 8%
(f) $ 83.72  200%

2. Inventory shortages of $1,911.70 were reported this month by Harding
Jewelry Importers. The shortage is 7% of Harding’s total inventory.
Find the total inventory.

3. Quan Oil Company reports layoffs of 272 persons in July, a staff
reduction of 8%. Find the number of employees on the staff prior to
the layoffs.

4. Bob Wilbert saves $20 a week, an amount that is 8% of his weekly
earnings. How much does he spend each week?

5. A raise of 12% brings Linda Rice’s salary to $17,360 a year. Find her
(a) base salary; (b) raise in dollars.

6. Eastern Motors, Inc., earned $89,100 in 1982. Find 1981 earnings if
(a) 1982 earnings were 10% more than 1981 earnings; (b) 1982 earn-
ings were 10% less than 1981 earnings.

7. Wilkes Clothing Company sells its coats for $31.78 each, a gain of
131% over their cost. Find (a) the cost; (b) the profit in dollars.

To convert the basic formula P = B x R into a formula to find the rate,
both sides of the equation are divided by B.

P BxR
B~ B

This formula yields a fraction, which must then be converted to either a
decimal or a percent, as we saw in Chapter 1.

If you earn $36 interest on your savings account balance of $600, what
rate are you earning? Here is a problem obviously lacking the percent,
that is, the rate. The base is $600 (the word “‘of’ is the key), and the
percentage is $36.

=3
or = —
i B

_ P _ %3 _ 6 _
R_B_$600_100_'06

To obtain the percent from the decimal, multiply by 100. Thus, the rate is
6%.

SAMPLE PROBLEM 6

An aircraft designing firm showed profits of $7,500. Its sales were
$300,000. What percent of its sales are its profits?

SOLUTION
Given P = $7,500
B = $300,000
Find R
_ P _ $7500 _ 25 _ o
R = B ~ $300,000 ~ 1,000 — 025 = 2.5%

Finding
the
Rate
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Unless otherwise indicated, round as follows:

(1) If the answer is in dollars, round to the nearest cent. Carry the
calculation to three places; then round to two places. This rule will apply
when seeking the base or the percentage in dollars.

(2) If the answer is not in dollars, round to the nearest tenth. This
happens when the base or the percentage is not in dollars, or when the
rate is calculated. A rate is rounded to the nearest tenth of a percent.
This makes it necessary to carry the division of P by B to four places past
the decimal point. Thus, .0374 becomes 3.74% and is rounded to 3.7%.

SAMPLE PROBLEM 7

The Appliance Department of Walden’s occupies 2,360 square feet of
a 45,000 square foot store. What percent of Walden's area is occupied
by the Appliance Department?

SOLUTION
Given P = 2,360 square feet

B = 45,000 square feet
Find R
_ P _ 2360 _ _ o
=B T 45.000 = .0524 = 5.2%

Sample Problems 8 and 9 show further calculations needed to find the
rate. Study the wording of each problem carefully. Notice the importance
of understanding exactly what values are represented by the figures
given, and of determining which figure is the base and which the per-
centage.

SAMPLE PROBLEM 8
The Dakota Copper Mine has union records showing 183 union mem-
bers and 87 non-union members. What percent of the staff is unionized?

SOLUTION

Given P = union members = 183
B = total staff = 183 + 87 = 270

Find R
_ P _ 183 _ _ 9
R = B =270 = 6777 = 67.8%

SAMPLE PROBLEM 9

Maria de la Vega’s grade index was 3.1 in the fall term and 3.7 in the
spring of that year. What percent of the fall grade index was her spring
grade index?

SOLUTION

Given P = 3.7
B = 3.1 (“of™)
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Find R
_P_37_ - 9
=g =37= 1.1935 = 119.4%
1. In each example, find R (the rate). TEST
= B YOUR
ABILITY

(@$ 540 $ 108.00
(b)$ 7500 $ 60.00
(c)$ 36.40 $ 520.00
(d)$ 5580 $ 900.00
(e) $4,000.00  $2,000.00
(fy $ 280.00 $ 240.00

2. Simpson Sports, Inc., produced 61,642 pool tables in 1982. Its capac-
ity is 74,000 pool tables. At what percent of capacity was Simpson
operating in that year?

3. A blue turtieneck sweater sells for $26.40, an amount that is $4.40
higher than its cost. (a) Find the cost. (b) Find the rate of profit based
on cost.

4. Continental Orchards, a large fruit grower, employs 36,000 married
workers and 24,000 single workers. What percent of the staff is single?

5. The travel distance to Ralph Martinez’s former job was 32 miles.
Travel distance to his current job is 20 miles. (a) What percent of the
distance to his new job is the distance to his old job? (b) What percent
of the distance to his old job is the distance to his new job?

A rate of increase (or decrease) is the difference between two num- Finding the
bers divided by one of them. In Sample Problem 9, Maria de la Vegas Rate of
index increased from 3.1 in the fall to 3.7 in the spring. What was herrate |ncrease or
of increase? Decrease

First, find the difference: 3.7 — 3.1 = .6

Next, determine the base. In comparing data from two different time
periods, the earlier period is always the base. In our example, the fall is
the earlier period; therefore, 3.1 is the base. We find the rate of increase
by adapting the rate formula in the following way:

Difference

Rate of increase (decrease) = Bass

Rate of increase = 5_61 = 1935 = 19.4%

As Sample Problem 10 shows, a problem may combine rates of in-
crease and decrease.
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SAMPLE PROBLEM 10

Sales figures for the Pollock Corporation were as follows: 1980,
$32,000; 1981, $35,200; 1982, $31,680. Find (a) the rate of increase from
1980 to 1981; (b) the rate of decrease from 1981 to 1982.

SOLUTION
(a) Difference $35,200 — $32,000 = $3,200
Base 1980 = $32,000
_ $3,200 _ L.,
Rate of Increase = ——$32,000 = 10%
(b) Difference $35,200 — $31,680 = $3,520
Base 1981 = $35,200
$3,520
R fD =l = 9
ate of Decrease $35.200 10%

It's one of the ironies of math: A 10% increase is followed in the next
year by a 10% decrease, and the final result ($31,680) is lower than the
original amount ($32,000). Why? The base changed as the time changed.

1. Everett Company’s production in 1980 is 37,500 units; in 1981, 44,625
units. Find the rate of increase in production.

2. Wallace Williams received a grade of 77 on his first math exam and 72
on the second. Find the rate of decrease in his test scores.

3. Aradio costing $75 is sold for $120. Find the rate of gross profit (sales
price — cost) based on cost.

4. Today’s production output of Penelope Weaver's Inc., is 631.806
yards of material. Originally, 686 yards were put into production. To
the nearest tenth of a percent, find the rate of waste, based on the
original amount.

5. Dr. Benjamin Anderson’s gross earnings from 1980 to 1982 were as
follows: 1980, $20,910; 1981, $18,819; 1982, $25,092. Find (a) the rate
of decrease from 1980 to 1981; (b) the rate of increase from 1981 to
1982.

Base, rate, and percentage problems are basic to business mathe-
matics. You will find repeated use in your personal and business life in
the future for the formulas presented in this chapter. Each time that you
approach a problem of this type be sure that you begin by establishing
what is given and what is to be found. Then, apply one of the following
formulas:

To find the percentage, multiply the base X the rate:

To find the base, divide the percentage by the rate:



Base, Rate, and Percentage

To find the rate of increase or decrease, divide the difference by the
base:

Difference

Rate of increase (decrease) = Base

—_

. Define base, rate, and percentage.
2. ldentify the base, rate, and percentage in each of the following
statements:
(a) 30% of 20 is. 6.
(b) $50 is 10% of $500.
What word or words normally indicate the base in a problem?
To what rate is the base in a problem always equivalent?
Is a percentage always smaller than a base? Explain.
What rate is represented by a percentage if there has been (a) a 15%
increase from the base; (b) a 7% decrease from the base?
7. What rule is followed if a problem seeking a rate of increase or
decrease does not specify a base year?

R

1. If Gregory Taimanov’s salary is $250.00 before deductions and
$202.50 after deductions, what percent of his salary has been de-
ducted?

2. Production by the Constantine Apparel Company in 1982 totaled
33,000 men’s suits. Production in 1981 was 24,000 units. Find the
rate of increase in suit production.

3. If waste for the Constantine Apparel Company is normally 8% on
original material placed into production, how much will be wasted
on 440 yards of original material?

4. In each example, find R (the rate) to the nearest tenth of a percent.

P B

(@ $ 70.00  $1,400.00
(b) $ 1020 $ 85.00
(c) $ 3650 $ 500.00
(d$ 120 $ 600.00
(e) $126.00 $ 63.00
(f) $ 98.00  $2,800.00

5. All-Sport Industries earned $264,000 in 1982. Find the 1981 earn-
ings if (a) 1982 earnings are 20% more than 1981 earnings; (b) 1982
earnings are 20% less than 1981 earnings.

CHECK
YOUR
READING

EXERCISES
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6.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kenzi Sugihara, a real estate broker, earns a commission of 8% on a
house sold for $75,000. What is the amount of his commission?
In each example, find P (the percentage).

B R
(a) $2,000.00 13%
(b) $ 800.00  1.5%

(c) $ 400.00 6%

(d) $5,600.00 2%
(e)$ 2500 210%
(f) $ 600.00  42}%

. After a thorough study by its systems analyst, Marcia Optical, Inc.,

reduced the time of an operation from 2.7 minutes to 2.3 minutes.
What rate of decrease in time was achieved?

. Abank deposit of $75 represents 8% of Juan Garcia's earnings. Find

his total income.

If 16% of the Penswift Design Corporation’s total earnings is
$105,600, find the total earnings.

Cynthia Najdorf earned total commissions of $1,911 on sales of
$27,300. What is the rate of her commission earnings?

A purchase of a sofa amounts to $693.75, including freight and
handling charges at 11% of the original cost. Find (a) the original
cost and (b) the amount of freight and handling charges.

In each example, find B (the base).

P R
(a) $ 28.00 7%
(b) $156.00  5.2%

(c)$ 6.00 73%

(d) $286.00  130%
(e) $ 16.80 4%
() $ 75.00  300%

Absences because of iliness rose from 72 to 97 at Pratt Motors this
week. Find the rate of increase.

The profit made by a manufacturer of boating goods is normally 17%
of cost. Today’s sales, including profit, amounted to $105.30. Find
the cost. .

At Skyway Transport, 54 employees out of a total staff of 720 are on
vacation this week. What percent of the staff is working?

A roast weighing 2.4 pounds shrank to 1.8 pounds after cooking.
What is the rate of decrease in weight?

An 8% sales tax on a lamp amounts to $3.36. How much did the
lamp cost?

Sales of the Lermond Corporation were 75,000 units in 1981. Find
1982 sales if (a) 1982 sales are 130% of 1981 sales; (b) 1982 sales
are 130% more than 1981 sales; (¢) 1982 sales are 30% less than
1981 sales.



20.

21.

22.
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A firm’s delivery truck logged 58,000 miles this year. Rerouting will
result in only 93% of the distance traveled. How many miles will be
saved by rerouting?
Bill Jackson’s salary is $240; a week; Martha Hight's is $300 a week.
(a) What percent of Bill's salary is Martha’s? (b) What percent of
