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Career Readiness Teacher Resource 
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There also may be textbooks and other types of training materials that cover the subjects 
in this manual in more detail. Ask your instructor or supervisor to recommend additional 
resources. 
 
Training Best Practices  
 
Mathematics uses reasoning and logical thinking. Use mathematical experiences of 
everyday life to bring a personal note to training.  
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Introduction 
 
This Basic Mathematics manual contains fundamental information about mathematical 
terms, formulas, and functions. Parts of this manual are self-paced so that you may obtain 
the knowledge and skills presented at your initiative and individual rate of speed. 
However, an instructor or supervisor should lead the training program, provide guidance 
for learning, and provide additional instruction as needed. 
 
The information and examples provided include Knowledge Check activities. These 
activities accompany each section of the manual and are to be completed by you at the 
end of each section. The answers are provided. Completion of these Knowledge Check 
Activities and the evaluation by an instructor will help you know when you have obtained 
sufficient basic skills in basic mathematics. 
 
The exhibits in this manual show details that are necessary and helpful for clarification of 
the points covered. These illustrations may or may not be reproduced to scale. 
 
Objectives 
 
At the conclusion of your study of this manual, you should be able to perform the 
following tasks:  
 

1. Have a general concept of numbers and digits, kinds of numbers, mathematical 
signs, and symbols. 

2. Solve addition and subtraction problems of whole numbers. 
3. Solve multiplication and division problems of whole numbers. 
4. Add, subtract, multiply, and divide common fractions. 
5. Add, subtract, multiply, and divide decimal numbers. 
6. Solve problems using percentages and formulas. 
7. Gain an understanding of linear and angular measurement concepts. 
8. Be able to compute the dimensions and volume of an area. 
9. Compute problems of square roots by methods of factoring and approximation. 
10. Compute problems with exponents in division and multiplication 
11. Solve problems having unknowns, and rewrite formulas to determine the answer. 
12. Perform mathematical operations involving sine, cosine, and tangent functions of 

angles. 
13. Perform problems and exercises of metric measurements. 
14. Demonstrate skills using the electronic calculator. 
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Basic Mathematics 

Mathematics is the foundation upon which modern day life depends. Diesel 
transportation, high-speed computers, jet planes, submarines, telephones, and televisions 
are just a few of the limitless number of products and mechanisms that depend upon 
mathematics for development and production. 

Arithmetic is the simplest form of mathematics and is used every day to solve most of the 
common problems encountered in work, play, and living. Basic arithmetic includes 
addition, subtraction, multiplication, and division. The four different operations of 
arithmetic are easy to recognize because of the use of signs to indicate the type of 
operation being performed. The following are the four basic arithmetic signs: 

• Plus sign (+)
• Minus sign (-)
• Multiplication sign (x)
• Division sign (÷)

The equal sign (=) is used to show equal or even values. It does not necessarily indicate 
the answer to an arithmetic question. For example, 2 + 2 = 4 and 2 + 2 = 1 + 3. The 
values on each side of the equal sign are equal. 

Beginning Terminology 

Number 
A number is a symbol or word commonly used to express value or quantity. However, 
any number expressed belongs to a system of numbers. The Arabic number system is the 
one used most often in the United States. This system includes 10 numerals: 0, 1, 2, 3, 4, 
5, 6, 7, 8, and 9. These numerals may be combined to express any desired number. 

Digit 
In the Arabic number system, the location or position of a numeral (0, 1, 2, 3, 4, 5, 6, 7, 8, 
and 9) in the written whole number expresses its place value. The word digit is a name 
given to the place or position of each numeral in a whole number. The first numeral in the 
extreme right place (digit) of a whole number is in the ones column. The numeral in the 
next position (or digit) to the left is in the tens column; the third digit, hundreds; the 
fourth digit, thousands; and so forth. The following chart illustrates place value.  

Millions Hundred-
thousands 

Ten-
thousands 

Thousands Hundreds Tens Ones 

8 7 6 5 4 3 2 
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Kinds of Numbers 

Whole Number 
A whole number refers to complete units where there is no fractional part (or rational 
number). Numbers such as 30 and 50 and quantities like 140 machine screws, 10 spools, 
and 43 outlets are examples of types of whole numbers. Whole numbers are also used to 
describe measurements like 75 feet or 12 inches and other material values such as $810. 
All of these examples represent whole numbers because the values do not contain a 
fraction. 

Whole numbers may be written in the form of words (e.g. three hundred fifty-seven or 
four thousand six hundred ninety-eight). 

Rational Number 
A rational number is a part of a whole unit or quantity.  Common rational numbers 
include 1/4, 1/2, and 3/4.  For example, if a square, triangle, or circle is divided into two 
parts, one of these parts is a rational number of the whole square, whole triangle, or 
whole circle (Figure 1). 

Figure 1 – Common Fractional Forms 

Decimal Number 
A decimal number is a type of rational number that can be written to show parts of a 
whole number. The difference in decimal numbers and whole numbers is the use of a 
decimal point placed directly to the right of the ones column. 

The following chart shows the position of the period and decimal digits. 

Thousands Hundreds Tens Ones 
0.005 0.05 0.5 5 
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Adding Whole Numbers 
 
Column method addition is the procedure of adding the numbers in each column in a 
problem. The answer to an addition problem is called the sum. When whole numbers are 
added resulting in single-digit answers in each column, it is called simple addition. The 
following are examples of simple addition: 
      
   11,132  
 3 322 12,136 
 +   6 + 132 + 74,211 
 9 454 97,479 
 
In each example, the added columns result in a single digit no larger than 9.  
 
Addition with Regrouping 
 
Addition with regrouping consists of adding digits that result in column answers higher 
than 9. This double-digit column answer must be regrouped. The number in the ones 
place is a part of the answer, and the number in the tens place is added to the next 
column. The following are examples of addition:  
  
 98 867 7,579 
 +77 + 945 + 68,697 
 175 1,812 76,276 
 
A number line can be used to show how numbers are added together. A number line is a 
picture that shows numerals in order of value. The following is an example of a number 
line: 
 

 
 
 
The number 2 can be added with the number 3 using the number line. The following is an 
illustration of 2 added to 3: 
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Adding whole numbers can also be explained by using pictures that show the added 
amounts. An example of this is shown in Figure 2. 
 
Figure 2 – Addition using Pictures 

 
 

The same numbers can be added by using the columns method. The following is an 
example of addition with the columns method: 
 
 2 
 + 3 
 5 
 
The columns method does not use an equal sign. Whole numbers are usually added this 
way. Review the following examples of columns method addition: 
 
   5 414 3,456 
 + 5 + 141 +458 
 10 555 3,914 
 
Whole numbers can be easily added using a few basic rules. Review the following 
example and Figure 3:  
 
Example: Add 2,765 + 972 + 857 + 1,724. 
 
Step 1 Arrange each number in column form with all ones in the ones column, all 

tens in the tens column, hundreds in the hundreds column, and so forth. 
 
Step 2 Add the numerals in the ones column, from top to bottom (5 + 2 + 7 + 4 = 

18). Place 8 in the ones column, and regroup the 1 to the tens column. 
  
Step 3 Add the numerals in the tens column, and remember to add the 1 carried 

over from the ones column (6 + 7 + 5 + 2 + 1 = 21). Place 1 in the answer 
section of the tens column, and regroup the 2 to the hundreds column. 

 
Step 4 Perform the same addition steps for the hundreds and thousands 

columns. 
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Figure 3 – Digit Placement 

 
 
Numbers in Word Form 
  
It is sometimes necessary to rewrite numbers from their word form because it is 
obviously difficult to add numbers accurately that are in word form. Addition of these 
numbers is accomplished through translation from word to digit form and adding 
columns. Examples of this process are shown below. 
  
Example: Find the sum of fifty-two, thirty-one, and sixty-seven. 
 
Solution: Translate words to numbers in column form. 
 

Fifty-two   52 
Thirty-one   31 
Sixty-seven                          + 67 
                                              150 

 
Example: Find the sum of forty-five, fifteen, and ten. 
 
Solution: Translate words to numbers in column form. 
 
           Forty-five  45 
           Fifteen  15 
           Ten                                         +10 
                                              70 
Expanded Notation 
 
Expanded notation is when a number is written out to show all of the place values. This is 
helpful because it is the sum of the numbers of each digit and place value.  
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Examples:   
 
42 = 40 + 2 
 
287 = 200 + 80 + 7 
 
5,263 = 5,000 + 200 + 60 + 3 
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Knowledge Check 
 
Add the following whole numbers. 
 
1. a. 222 b. 318 c. 611 d. 1,021 
  + 222   + 421   + 116   + 1,210 
 
 
 
 
2. a. 813 b. 924 c. 618 d. 411 
   + 267  + 429  + 861  + 946 
 
 
 
 
3. a. 813 b. 1,021 c. 1,026 d. 1,261 
  222  611  96   1,621 
  + 318  + 421  + 861   + 6,211 
 
 
Expanded Notation 
Write the following numbers in expanded notation. 
 
45 = 
 
264 = 
 
Bonus Problem 
Add the following numbers (Hint: Write the numbers out as whole numbers first.): 
 
Four thousand two hundred forty-five plus five hundred sixty-two plus nine thousand 
eight hundred eleven 
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Answers to Knowledge Check 
 
1. a. 444 b. 739 c. 727 d. 2,231 
 
2. a. 1,080 b. 1,353 c. 1,479 d. 1,357 
 
3. a. 1,353 b. 2,053 c. 1,983 d. 9,093 
 
Expanded Notation 
 
45 = 40 + 5 
 
264 = 200 + 60 + 4 
 
Bonus Problem 
 
 4,245 
 562 
+ 9,811 
 14,618 
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Subtracting Whole Numbers 
 
Subtraction shows how many are left when some are taken away. The answer to a 
subtraction problem is called the difference. The subtraction of whole numbers can be 
shown on a number line in a way similar to addition. The following example shows five 
minus three (5 - 3): 

 

 
 

After taking three intervals from the five intervals, two intervals remain between 0 and 5. 
 
Subtracting whole numbers can also be explained by using a picture. The following is an 
example of subtraction using pictures:  
 

 
 
Five circles minus three circles leaves two circles.  
 
Whole numbers are usually subtracted by the column method. This method is used for 
simple subtraction and subtraction with regrouping. Simple subtraction, involving just 
two numerals in one column, is shown in the following examples: 
 
 7 9  8 
 - 2 - 5 - 4 
 5 4 4 
 
Simple subtraction consists of deducting smaller digits from larger digits. Review the 
examples below: 
 
Larger digits  7 389 968,431 
Smaller digits    -5 -276 -952,120 
 2 113 16,311 
 
In each example, the subtracted digits in each column are smaller than those from which 
they were subtracted. 
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Subtraction with Regrouping  
 
Complex subtraction consists of subtracting larger numbers from smaller numbers. To 
solve these problems, it is necessary to borrow from the next highest column so that there 
will be a higher number to borrow from.  The following example shows subtraction with 
regrouping: 
 
Example: Subtract 397 from 538. 
 
Step 1  Position the larger number above the smaller number. Be sure that the 

digits are in line forming straight columns. 
 
  538  
  - 397 
 
Step 2  Subtract the column farthest to the right. (8 - 7 = 1) 
 
  538  
  - 397 
  1 
 
Step 3 Now subtract the next column to the left (3 - 9). Since 9 cannot be 

subtracted from 3, 1 must be borrowed from the digit to the left of the 3 
(the 5). Now place the 1 next to the 3, making it 13 (13 - 9 = 4). 

 
  5138  
  - 397 
  41 
 
 
Step 4 Since one was borrowed from the 5, it is now 4. Subtract the next column 

(4 - 3). 4 - 3 = 1. 
 
  45138  
  - 397 
  141 
     
Solution: The difference between 538 and 397 is 141. 
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Knowledge Check 
 
Subtraction 
 
Subtract the following whole numbers. 
 
1. a. 6 b. 8 c. 5 d. 9 e. 7 
  - 3   - 4    - 2   - 5   - 3 
 
 
 
 
2. a. 11 b. 12 c. 28 d. 33 e. 41 
  - 6  - 4  - 9  - 7    - 8 
 
 
 
 
3. a. 27 b. 23 c. 86 d. 99 e. 72 
  - 19   - 14   - 57    - 33   - 65 
 
 
 
 
4. a. 387 b. 399 c. 847 d. 732 e. 532 
  - 241  - 299  - 659  - 687  - 472 
 
 
 
 
5. a. 3,472 b. 312 c. 419 d. 3,268 e. 798 
  - 495  - 186  - 210  - 3,168  - 143 
 
 
 
 
6. a. 47 b. 63 c. 47 d. 59 e. 82 
  - 38  - 8  - 32  - 48  - 36 
 
 
 
 
7. a. 372 b. 385 c. 219 d. 368 e. 407 
  - 192  - 246  - 191  - 29  -188 
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Answers to Knowledge Check 
 
Subtraction 
 
1. a. 3 b. 4 c. 3 d. 4 e. 4 
 
 
2. a. 5 b. 8 c. 19 d. 26 e. 33 
 
 
3. a. 8 b. 9 c. 29 d. 66 e. 7 
 
 
4. a. 146 b. 100 c. 188 d. 45 e. 60 
 
 
5. a. 2,977 b. 126 c. 209 d. 100 e. 655 
 
 
6. a. 9 b. 55 c. 15 d. 11 e. 46 
 
 
7. a. 180 b. 139 c. 28 d. 339 e. 219 
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Checking Addition and Subtraction 
 
To be sure that a careless mistake was not made, always check addition or subtraction 
answers. 
 
Checking Addition  
 
Check addition answers by subtracting one of the added numbers from the sum of the 
numbers added. The difference should be the other added number. 
 
Examples: 
 
 Problem:  2  Check:  10  Problem: 5 Check:   8 
              +  8  - 8    + 3             - 5 
     10    2         8       3  
 
   

  Problem:  73 Check:  121 
     + 48                         - 48 
       121                73 
 
To check three or more numbers that are added, add the numbers from bottom to top.  
 
Example: 
 Problem: 318  Check:  183  
     426     426 
 + 183                          + 318          
     927    927 
 
Check Subtraction  
 
Check subtraction answers by adding. The answer is added to the number subtracted (the 
smaller of the two numbers) to produce the larger number. 
 
Example:  
 
 Problem:  6 Check:  2 Problem:  62     Check:  25 
               - 4    + 4   - 37    + 37 
 2 6   25 62 
 
Remember, subtract to check addition, and add to check subtraction. 
 
 
 
 



Mississippi Workforce University 
 

16  Basic Mathematics 

Knowledge Check 
 
Checking Addition and Subtraction 
 
Check the following problems. 
 
1. a. 6 b. 9 c. 18 d. 109 
  + 8  + 5  + 18  + 236 
  13  14  26  335 
 
 
 
2. a. 87 b. 291 c. 367 d. 28 
  - 87  - 192  - 212  - 5 
  1  99  55  24 
 
 
 
3. a. 34 b. 87 c. 103 d. 21 
  + 12  13  212    + 83 
  46  81   439   104 
    + 14  + 195 
    195  746 
 
 
 
4. a. 28 b. 361 c.  2,793,142 
  - 16  - 361  - 1,361,101 
  22  0    1,432,141 
 
 
Note: Some of the above problems have incorrect answers. These are 1a, 1c, 1d, 2a, 2c, 
2d, 3c, 4a, and 4c. 
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Multiplying Whole Numbers 
 
In mathematics, multiplication is indicated by a “times” sign (x). To work multiplication 
problems such as 3 x 4, 5 x 12, 4 x 4, or 126 x 26, it is good know the multiplication 
table. This table is shown in Figure 4. 
 
Figure 4 – Multiplication Table 
 

 1 2 3 4 5 6 7 8 9 10 11 12 
1 1 2 3 4 5 6 7 8 9 10 11 12 
2 2 4 6 8 10 12 14 16 18 20 22 24 
3 3 6 9 12 15 18 21 24 27 30 33 36 
4 4 8 12 16 20 24 28 32 36 40 44 48 
5 5 10 15 20 25 30 35 40 45 50 55 60 
6 6 12 18 24 30 36 42 48 54 60 66 72 
7 7 14 21 28 35 42 49 56 63 70 77 84 
8 8 16 24 32 40 48 56 64 72 80 88 96 
9 9 18 27 36 45 54 63 72 81 90 99 108 
10 10 20 30 40 50 60 70 80 90 100 110 120 
11 11 22 33 44 55 66 77 88 99 110 121 132 
12 12 24 36 48 60 72 84 96 108 120 132 144 

 
To read this table, find one number on the left row and one number across the top column 
that are to be multiplied. The point on the table at which the column and row meet is the 
multiplied answer. 
 
Example: 5 x 5 = 25 
 
Find the 5 on the left and the 5 across the top. Note that two 5s intersect at 25. 
 
The multiplication table should be memorized because when working a multiplication 
problem, a multiplication table may not be available.  
 
Rules of Multiplication 
 
Any number multiplied by 0 is 0.  
Example: 7 x 0 = 0; 64 x 0 = 0; 31 x 0 = 0; and 103 x 0 = 0.  
 
Any number multiplied by 1 is equal to the number multiplied. This is called the identity 
rule. 
Example: 1 x 1 = 1, 7 x 1 = 7, 4 x 1 = 4, and 106 x 1 = 106. 
 
Multiplication is basically adding a number to itself a certain number of times.  



Mississippi Workforce University 
 

18  Basic Mathematics 

Example: 3 x 4 means three added to three - four times or 3 + 3 + 3 + 3. If you  
cannot remember that 3 x 4 = 12, but you do know that 3 x 3 = 9, then add 3 to the 9. The  
answer is 12. If you know that 8 x 5 = 40, but cannot remember 8 x 6 is 48, add 8 to 40.  
8 x 6 = 48. 
 
When multiplying, it is best not to rely on tricks or gimmicks. Memorize the 
multiplication table. 
 
Simple Multiplication 
 
Like addition and subtraction, multiplication is done by the column method. 
 
Examples: 
    
  6  8  9  10  6 
  x 3  x 8  x 7  x 6  x 6 
  18  64  63  60  36 
 
Simple multiplication is done through knowledge of the multiplication table. 
 
Multiplication with Regrouping 
 
Solve more difficult multiplication problems using the method of regrouping. The 
following examples illustrate regrouping. 
 
Example 1: 6 x 12 
 
Step 1 In multiplication, first multiply the digit on the far right (6 x 2 = 12). Place 

the 2 under the 6 and the one above the next digit as shown. 
 
 +112 
 x 6 
 2 
 
 
Step 2 Next, multiply the digit on the left (6 x 1 = 6). To this 6 add the 1 from the 

answer of 12 that resulted from the multiplication of 6 x 2 in the first step. 
 

(6 x 1) + 1 = 6 + 1 = 7 
 

This 7 becomes the second digit of the answer, 72. 
 
 +112 
 x 6 
 72 
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Example 2: 23 x 48 
 
Step 1  In this problem, first multiply 8 x 3 = 24. The digit 4, from the answer of 

24, should be placed below the 3 as shown. Add the 2 from the answer to 
the next column. 

 
 248 
 
 x 23 
 4 
 
Step 2 Next, multiply 3 times the next digit to the left, the 4. (3 x 4 = 12). To this 

12 add the 2 from the answer of 24 that resulted from the multiplication of 
8 x 3 in the first step. (3 x 4) + 2 = 12 + 2 = 14. 

 
  248 
 
 x 23 
 144 
 
Step 3 Now multiply the 48 by the second digit to the left, the 2. Multiply the top 

digit on the right first (2 x 8 = 16). Place the 6 under the second digit from 
the right as shown. Place the 1 from the answer above the next column. 

  

 148 
 
 x 23 
 144 
 6  
 
Step 4 Now multiply 2 x 4. To the answer of 8, add the 1 from the answer of 16 

that resulted from the multiplication of 2 x 8 in the earlier step. (2 x 4) + 1 
= 8 + 1 = 9. Place the 9 to the left of the 6 as shown. 

 
 148 
 
 x 23 
 144 
 960 
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Step 5 To get the final answer, add the two multiplication answers (144 + 960). 
Add as in regular addition. The four is brought down. 6 + 4 is 10. Place 
the 0 to the left of the 4, and regroup the 1. 

 
 48 
 x 23 
 1144 
 960 
 04 
 
Step 6 Continue adding. 9 + 1 + the 1 that was carried = 11. Place the 11 as the 

last digits to the left. 48 x 23 = 1,104. 
 
 48 
 x 23 
 1144 
 960 
 1,104 
 
The same process is followed in multiplying three- or four-digit problems. Follow the 
examples to check your understanding of multiplication. 
 
Example 1: 
 275 275 275 
 x 24 x 24 x 24 
 1,100 1,100 1,100 
  550 550 
   6,600 
 
Example 2: 
 364 364 364 
 x 217  x 217 x 217 
 2,548 2,548 2,548 
  364 364  
  728  728    
   78,988 
 

NOTE: Each answer is recessed or moved to the left one digit as the problem is worked.  
 
To check your understanding of multiplication, work the problems in the following  
 
knowledge check. 
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Knowledge Check  
 
Multiplication 
 
Multiply the following numbers: 
 
1. a. 21 b. 81 c. 64 d. 36 
  x 4  x 9  x 5  x 3 
 
 
 
 
2. a. 87 b. 43  c. 56 d. 99 
   x 7  x 2  x 0  x 6 
 
 
 
 
3. a. 24 b. 53 c. 49 d. 5 
  x 13  x 15  x 26  x 37 
 
 
 
 
4. a. 94 b. 99 c. 34 d. 83 
  x 73  x 27  x 32  x 69 
 
 
 
 
5. a. 347 b. 843 c. 966 d. 524 
  x 21  x 34  x 46  x 28 
 
 
 
 
6. a. 360 b. 884 c. 111 d. 597 
  x 37  x 63  x 19  x 52 
 
 
 
 
7. a. 493 b. 568 c. 987 d. 731 
  x 219   x 432  x 654  x 204 
 



Mississippi Workforce University 
 

22  Basic Mathematics 

Answers to Knowledge Check  
 
1. a. 84 b. 729 c. 320 d. 108 
 
 
2. a. 609 b. 86 c. 0 d. 594 
 
 
3. a. 312 b. 795 c. 1,274 d. 185 
 
 
4. a. 6,862 b. 2,673 c. 1,088 d. 5,727 
 
 
5. a. 7,287 b. 28,662 c. 44,436 d. 14,672 
 
 
6. a. 13,320 b. 55,692 c. 2,109 d. 31,044 
 
 
7. a. 107,967 b. 245,376 c. 645,498 d. 149,124 
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Dividing Whole Numbers 
 
Previously, this manual showed that multiplication is adding a number to itself a certain 
number of times. For example, 5 x 3 means 5 + 5 + 5. Division is finding out how many 
dividers are in a whole number. An expression used in division is “goes into.” For 
example, 5 “goes into” 15 three times. Fifteen balls can be divided into give 3 groups of 5 
balls in each group. They can also be divided into give 5 groups of 3 balls. Likewise, 3 
balls can be multiplied 5 times (3 x 5) to produce 15 balls. In addition, 5 balls can be 
multiplied 3 times (5 x 3) to produce 15 balls. These examples show that to divide, an 
understanding of multiplication is essential (Figure 5). 
 
Figure 5 – Dividing Whole Numbers 
 

 
 
 
Division is shown by the following signs. The division sign (÷) means “divided by” and 
is used for problems such as 12 ÷ 3 = 4. This reads, “Twelve divided by three is, or 
equals, four.” A straight bar (–) or slanted bar (/) can be used to shown division. Using 
the straight bar, 12

3  would read “twelve divided by three.” Using the diagonal bar, 12/4 

would read “twelve divided by four.” Division problems usually use the sign:  . Using 

this, “twelve divided by two” is represented by 2 12 . 
 
Long Division 
 
There are two forms of division, long division and short division. Long division is a 
process for finding out how many times one number may be divided by another step how 
many times one number “Goes into” another. The long division is shown in the following 
example. How many times does 48 “go into” 5,040, or what is 5,040 divided by 48? 
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Remember that in division the number to be divided is referred to as the dividend and 
the number by which it is divided is the divisor.  
 
Example: 48 5,040  
 
Step 1 Set up the problem by placing the division sign over the dividend (5,040), 

with the divisor (48) to the left.  
 
  48 5,040  
 
Step 2 Start on the left of the dividend, and determine the smallest number that 

the divisor will divide into. In this case, the number is 50 (50 ÷ 48 = 1+). 
The quotient (1) is placed above the division sign directly over the 0 of 50. 

 
  1 
  48 5,040  
 
Step 3 Multiply the quotient (1) and place the answer under the 50 in the 

dividend found in Step 2. 
 
  1 
  48 5,040  
  48 
 
Step 4 Subtract the product (48) from 50. 
  1 
  48 5,040  
  48 
   2 
 
Step 5 Bring down the next number in the dividend to form a partial remainder 

(24). 
  1 
  48 5,040  
  48 
   24 
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Step 6 Divide the divisor (48) into the partial remainder (24), and place the 
quotient above the division line. In this case, 48 cannot be divided into 24 
and a zero is placed above the sign after the 1. 

 
  10 
  48 5,040  
  48 
   24 
 
Step 7 The next number in the dividend is brought down to form a new partial 

remainder (240). 
 
  10 
  48 5,040  
  48  
   240 
 
Step 8 The divisor is divided into the partial remainder (240) and the quotient 

placed above the division line. 
 
  105 
  48 5,040  
  48  
   240 
 
Step 9 Multiply the divisor (48) by the quotient (5), and place the product below 

the partial remainder.  
 
  105 
  48 5,040  
  48  
   240 
   240 
 
Step 10 Subtract the product (240) from the previous partial remainder (240). This 

step completes the operations needed to solve this problem. 
 
  105 
  48 5,040  
  48  
   240 
   240 
 0 
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This problem ended with a partial remainder and a product that, when subtracted in the 
final step, resulted in 0. If in the final subtraction of the product and the partial remainder 
the answer is not 0, the answer is said to have a remainder. The remainder cannot be 
larger than the divisor. If it is, a mistake has been made in the division. The following 
example shows a division problem with a remainder. 
 
Example: 
  105 
  48 5,042   
  48  
   242 
   240 
 2 
 
When the product (240) is subtracted from the previous partial remainder (242), the 
answer is 2. This 2 is the remainder. The answer to the problem 5,042 divided by 48 is 
105 with a remainder of 2. This answer is written 105 2/48, or simplified to be 105 1/24. 
Remember, if the remainder is larger than the divisor, a mistake has been made.  
 
Short Division 
 
In short division the process of multiplying the quotient and subtracting the remainder is 
not used. With short division, the problem is solved in your head. Examples of short 
division follow. 
 

 
303

3 909  
90

6 540  
 
Use the short division method when the answer is easily determined without using the 
long division process. When uncertain of an answer, use the long division method to 
ensure accuracy. 
 
Work the problems in the following Knowledge Check section to test your understanding 
of division. 
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Knowledge Check 
 
Division 
 
Divide the following numbers. 
 
1. a. 4 844  b. 7 434  c. 9 828  
 
 
 
2. a. 9 117  b. 12 3,720  c. 10 1,010  
 
 
 
3. a. 23 5,888  b. 56 38,472  c. 22 74,954  
 
 
 
4. a. 98 9,604  b. 13 871  c. 42 882  
 
 
 
5. a. 50 2,500  b. 789 97,047  c. 70 8,190  
 
 
 
6. a. 21 147  b. 3 27,000  c. 18 75,330  
 
 
 
7. a. 32 1,952  b. 88 8,888  c. 55 9,240  
 
 
 
8. a. 86 5,848  b. 13 12,883  c. 64 59,648  
 
 
 
9. a. 991 12,883  b. 351 8,073  c. 214 75,114  
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Answers to Knowledge Check 
 
Division 
 
1. a. 211 b. 62 c. 92 
 
2. a. 13 b. 310 c. 101 
 
3. a. 256 b. 687 c. 3,407  
 
4. a. 98 b. 67 c. 21 
 
5. a. 50 b. 123 c. 117 
 
6. a. 7 b. 9,000 c. 4,185 
 
7. a. 61 b. 101 c. 168 
 
8. a. 68 b. 991 c. 932 
 
9. a. 13 b. 23 c. 351 
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Fractions 
 
Fractions or decimals can be used to represent the same value.  
 
Learner Objectives 
Upon completion of this unit, the student will do the following: 

1. Identify the kinds of fractions. 
2. Reduce fractions to lowest terms. 
3.  Add, subtract, multiply, and divide common fractions. 
4.  Apply knowledge of common fractions to practical problems of industry. 

 
Kinds of Fractions  
 
The use of fractions is very common in industry because they are needed to express a 
part of a whole number. The inch markings on a rule or steel tape represent whole 
numbers. The other lines indicate fractional parts of an inch.  
 
A common fraction is a number that indicates the division of one number by another. 
The common fraction 5

16 shows that the 5 is the dividend and 16 is the divisor. The 
following are examples of common fractions:  
 

Examples: 1
4

 9
16

 5/16       3/8 
 
The number above the line is called the numerator and designates the number of parts of 
the whole of which the fraction is a part. For example, in 9/16 the numerator, 9, indicates 
that 9 parts of 16 will be used if the inch were divided into 16 parts. 
 
The denominator is the number below the bar and is also called the divisor. It indicates 
the number of parts into which the whole number is divided. For example, if an inch 
were divided into 16ths, it would have 16 parts; if it were divided into 8ths, it would have 
8 parts; and if it were divided into 4ths, it would have 4 parts. 
 
Fractions are divided into two broad groups, proper fractions and improper fractions. 
 
Proper Fractions 
Proper fractions are those that have a value of less than one. In this case, the numerator is 
always smaller than the denominator.  
 
Examples:  5/8 3/16  3/4 1/4  11/16 15/16 
 
Improper Fractions 
Improper fractions have a numerator that is greater than its denominator. The 
denominator can be divided into the numerator to obtain a number greater than one. 
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Examples:  8/2 4/2 16/4  16/18 
 
An improper fraction is usually changed to a mixed numbers by dividing the numerator 
by the denominator.  A mixed number is a whole number plus a fraction.  
 
Example 1: Change 16/3 to a mixed number. This is written as long division: 
 
   3 16  
 
 Divide 16 by 3: 
 
   5 
   3 16  
   15 
   01 
 
 The answer is written as a whole number and the remainder as a fraction: 

5 1/3. 
 
 
Example 2: Change 8/3 to a mixed number. This is written as long division: 
 

3 8  
 
 Divide 8 by 3: 
 

   
2

3 8  
  6 
  2 
  

The answer is written as a whole number and the remainder as a fraction: 
2 2/3. 
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Reduction of Fractions to Lowest Terms 
 
A fraction that has been reduced to its lowest term is one whose numerator and 
denominator cannot be divided evenly by the same whole number. The following process 
is used to reduce proper fractions and fractional parts of a mixed number to their lowest 
terms. 
 
To reduce a common fraction to its lowest term, first determine if either the numerator or 
denominator contains a prime number. A prime number is a number that has no factors 
other than itself and one. The prime numbers for the numbers from 1 to 20 are 2, 3, 5, 7, 
11, 13, 17, and 19. There are no numbers that can be divided into the prime number other 
than itself and one. All other numbers between 3 and 20 have prime factors. 
 
 4 = 2 x 2 
 12 = 3 x 4 or 2 x 6 
 6 = 2 x 3 
 9 = 3 x 3 
 16 = 4 x 4 or 2 x 8 
 
Therefore, when considering the reduction of any fraction to its lowest term, the very 
first thing is to determine if either the numerator or the denominator contains a prime 
number. 
 
Use the prime factor common to the numerator and denominator when reducing fractions 
to their lowest terms.  
 
Example: 
 6 = 3 x 2 , but 2  =  1 
 8  4 x 2  2 
 
 Prime Common Factor 
 
Therefore, 
 6 = 3 x 2  = 3  x  1 = 3 
 8  4 x 2  4   4 
 
 12 = 3 x 4 , but 4  x  1 
 16  4 x 4  4    
  
 Prime Common Factor 
 
Therefore, 
 12 = 3 x 4  = 3  x  1 = 3 
 16  4 x 3  4   4 
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The numerator of 11/16 is a prime number, and the fraction cannot be reduced.  The 
prime number of 11 prevented further reduction of this fraction. Therefore, it is said to be 
at its lowest term. 
 
If a mixed number, such as 6 12/16, is to be reduced, only the fractional part of the mixed 
number, 12/16, is reduced. 
 
Example: 
 
 12 = 3 x 4  = 3  x  1 = 3 
 16  4 x 4  4   4 
 
When working with mixed numbers, you may need to convert a mixed number to a 
fraction. This operation is accomplished by multiplying the integer (whole number) by 
the denominator of the fraction and adding the numerator to the product. The result is 
written over the fraction bar with the original denominator beneath. 
 
To convert 5 3/4 to an improper fraction: 
 
Step 1 Multiply 5 by the denominator (4):5 x 4 = 20. 
Step 2 Add the numerator (3) to 20: (3 + 20 = 23). 
Step 3 Write 23 over 4: 23/4. 
 
Thus, 5 3/4 = 23/4. 
 
The answer is an improper fraction. It is sometimes important to change mixed numbers 
to fractions before a problem can be solved. Adding and subtracting mixed numbers is 
explained later in this module. 
 
Addition and Subtraction of Common Fractions 
 
To add or subtract common fractions, they must all have the same denominator. One or 
more of the denominators may need to be changed to get the correct answer. 
 
Addition 
 
Example: 

 3 7 5
4 8 16
+ + = ? 

 
The lowest number into which each of these denominators can be divided evenly is 16. 
This is called the least common denominator. 
 

 3 4 12
4 4 16

x =  
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 7 2 14
8 2 16

x =  

 

 12 14 5 31
16 16 16 16

+ + =  
 

31/16 is known as an improper fraction; that is, the numerator is larger than the 
denominator. This should always be reduced to a mixed number. In this example, the 
mixed number is 1 15/16. 
 
Subtraction 
 
Example: 

 15 1 3
16 4 8

− − = ? 

 
The least common denominator is 16. 
 

 1 4 4
4 4 16

x =  

 
3 2 6
8 2 16

x =  

 
15 4 6 5
16 16 16 16

− − =  

 
Figure 6 provides a practical example. 
 
Figure 6 – Subtraction of a Least Common Denominator 
 

 
 
We can write this: 
 

 11 3 53 1
16 4 8

− − =  ? 
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Change mixed numbers to improper fractions: 
 

 59 3 13
16 4 8

− − =  ? 

 
The least common denominator is 16. 
 

  3 4 12
4 4 16

x =  

 

 13 2 26
8 2 16

x =  

 

 59 12 26 21
16 16 16 16

− − =  

 

 21 51
16 16

=  

 
Multiplication of Common Fractions 
 
It is not necessary to have a common denominator to multiply common fractions. 
 
To multiply fractions do the following: 

1. Change all mixed numbers to improper fractions. 
2. Reduce (divide numerator and denominator by the same number, if possible). 
3. Multiply all numerators together for a new numerator. 
4. Reduce to a mixed number (fraction should be in lowest terms). 

 
Example: 

 1 31 12
2 4

x x = ? 

 
Change mixed numbers to improper fractions. 
 

 3 3 12
2 4 1

x x = ? 

 
Cancellation 
 

  
3

1

3 3 12 27 113
2 4 1 2 2

x x = =  
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Figure 7 provides a practical example. 
 
Figure 7 – Multiplication of Common Fractions 
 

 
 
    Note that there are 9 spaces separating the holes. 

    

                                   51 9 ?
16

x =  

 

   21 9 189
16 1 16

x =  

 

   189 1311
16 16

=  

 
Division of Common Fractions 
 
It is not necessary to have a common denominator to divide common fractions. 
 
To divide a fraction by another fraction do the following: 
 

1. Change all mixed numbers to improper fractions.  
2. Invert the divisor and multiply. 

 
Example: 

  7 51 ?
8 12
÷ =  

 

 15 5 ?
8 12
÷ =  

 

 15 12 ?
8 5

x =  
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3 3

2 1

15 12 9 14
8 5 2 2

x = =  

Figure 8 provides a practical example. 
 
Figure 8 – Division of Common Fractions 

 
 
 

 1
4

x  3 (number of slots) = 3
4

 15 3 ?
4 1
÷ =  

 

 1 34 ?
2 4
− =  15 3 ?

4 1
x =  

 

 9 3 ?
2 4
− =  15 3 5

4 1 4
÷ =  

 

 18 3 15
4 4 4
− =  15 11

4 4
=  

 

 15 3 ?
4
÷ =  
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Knowledge Check 
 
Fractions 
 
1. Add the following fractions: 
 
 
 a. 1/8 + 5/8 = 
 
 
 b. 3/8 + 3/4 = 
  
 
 c. 3/10 + 1/5 =  
  
 
 d. 3/16 + 9/32 = 
 
  
 e. 1/10 + 3/4 = 
 
 
 f. 11/16 + 3/8 + 9/32 = 
 
 
 g. 1 3/4 + 5/8 + 1/2 = 
 
 
2. Subtract the following fractions: 
 
 
 a. 7/8 - 1/4 = 
 
 
 b. 3/4 - 3/8 = 
 
 
 c. 4 1/4 - 2 3/4 = 
 
 
 d. 12 - 6 5/8 =  
 
 
 e. 2 3/10 - 3/4 = 
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3. Multiply the following fractions: 
 
 a. 1/2 x 1/4 =  
 
 
 b. 3/4 x 2/5 = 
 
 
 c. 5/16 x 3/10 = 
 
 
 d. 7/8 x 3 1/2 = 
 
 
 e. 2 5/8 x 1 2/16 =  
 
 
 f. 3/10 x 15/16 x 4/5 = 
 
 
4. Divide the following fractions: 
 
 a. 1/2 ÷ 1/4 = 
 
 
 b. 3/5 ÷ 1/2 = 
 
 
 c. 3/10 ÷ 7/8 = 
 
 
 d. 3/8 ÷ 1 5/16 = 
 
 
 e. 3 1/4 ÷ 2 9/16 = 
 
 
5. A ¾ in. - diameter hole must be drilled 1/16 in. larger to accommodate a ¾ - in. - 

diameter bolt. What size drill will be required? 
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Answers to Knowledge Check 
 
Fractions 
 
1. a. 1/8 + 5/8 = 6/8 = 3/4 

b. 3/8 + 3/4 = 3/8 + 6/8 = 9/8 = 1 1/8 
c. 3/10 + 1/5 = 3/10 + 2/10 = 5/10 = 1/2 
d. 3/16 + 9/32 = 6/32 + 9/32 = 15/32 
e. 1/10 + 3/4 = 2/20 + 15/20 = 17/20 
f. 11/16 + 3/8 + 9/32 = 22/32 + 12/32 + 9/32 = 43/32 = 1 11/32 
g. 1 3/4 + 5/8 + 1/2 = (1 + 6/8) + 5/8 + 4/8 = 1 + 15/8 = 1 + 7/8 = 2 7/8 
 

 
2. a. 7/8 - 1/4 = 7/8 – 2/8 =5/8 

b. 3/4 - 3/8 = 6/8 - 3/8 = 3/8 
c. 4 1/4 - 2 3/4 = 3 5/4 - 2 3/4 = 1 2/4 = 1 1/2 
d. 12 - 6 5/8 = 11 8/8 - 6 5/8 = 5 3/8 
e. 2 3/10 - 3/4 = 2 6/20 -15/20 = 1 26/20 - 15/20 = 1 11/20 
 

 
3. a. 1/2 x 1/4 = 1/8 

b. 3/4 x 2/5 = 3/2 x 1/5 = 3/10 
c. 5/16 x 3/10 = 1/16 x 3/2 = 3/32 
d. 7/8 x 3 1/2 = 7/8 x 7/2 = 49/16 = 3 1/16 
e. 2 5/8 x 1 2/16 = 21/8 x 18/16 = 21/4 x 9/16 = 189/64 = 2 61/64 
f. 3/10 x 15/16 x 4/5 = 3/2 x 3/16 x 4/5 = 3/1 x 2/5 x 3/16 x 2/5 = 3/1 x 3/8 x 1/5 = 

9/40 
 

 
4. a. 1/2 ÷ 1/4 = 1/2 x 4/1 = 1/1 x 2/1 = 2 

b. 3/5 ÷ 1/2 = 3/5 x 2/1 = 6/5 = 1 1/5 
c. 3/10 ÷ 7/8 =3/10 x 8/7 = 3/5 x 4/7 = 12/35 
d. 3/8 ÷ 1 5/16 = 3/8 ÷ 21/16 = 3/8 x 16/21 = 1/8 x 16/7 = 1/1 x 2/7 = 2/7 
e. 3 1/4 ÷ 2 9/16 = 13/4 ÷ 41/16 = 13/4 x 16/41 = 13/1 x 4/41 = 52/41 = 1 11/41 
 

 
5. ¾ in. + 1/16 in. = 12/16 in. + 1/16 in. = 13/16 in. 
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Decimal Numbers 
 
Learner Objectives 
Upon completion of this unit, the student will solve problems of addition, subtraction, 
multiplication, and division using decimal numbers. 
 
The Decimal System 
 
Precision measurement is a constant companion of machine, hand, and assembly 
operations in industry. Specifications on drawings, blueprints, and sketches are 
commonly expressed in terms of hundredths, thousandths, and ten-thousandths for 
extremely accurate work. Steel rules, micrometers, indicators, and many other precision 
measurement instruments are available for use based on the decimal system. 
 
Decimal Fractions 
The decimal system is a system of numbers based on 10. A decimal fraction is a fraction 
whose denominator is 10, 100, 1,000, and so forth. The decimal fraction differs from a 
common fraction in that it is written on one line as a whole number with a period in front 
of it. This is possible because the denominator is always followed by zeros. By placing a 
period before the number that appears in the numerator, the denominator may be omitted. 
This period is called a decimal point. For Example, the common fraction 5/10 is written 
as the decimal 0.5; 5/100 as 0.05; and 5/1000 as 0.005. 
 
Writing Decimal Values 
Just as mixed numbers such as 5 7/10 are used to express a whole number and a fraction, 
whole numbers and decimal fractions can be similarly written. Three examples are given 
to show how different quantities may be expressed.  
 
Examples: 
 

75
10

 is written: 5.7 

 
 Whole Number Decimal Fractions (Tenths) 
 
 

755
100

 is written: 55.07 

 
 Whole Number Hundredths  
  Tenths 
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77555
1,000

 is written: 555.077 

 
 Whole Number Thousandths 
  Hundredths  
  Tenths 
Reading Decimals 
 
A decimal is read like a whole number except that the name of the last column to the 
right of the decimal point is added. Decimals are read to the right of the decimal point as 
follows: 
 
One Place 0.0 Tenths 
Two Places 0.00 Hundredths 
Three Places 0.000 Thousandths 
Four Places 0.0000 Ten-Thousandths 
Five Places 0.00000 Hundred-Thousandths 
 
Examples: 
 
1. 0.63 is read sixty-three hundredths 
 
2. 0.136 is read one hundred thirty-six thousandths 
 
3. 0.5625 is read five thousand six hundred twenty-five ten-thousandths  
 
4. 3.5 is read three and five tenths 
 
5. 2.15625 is read two and fifteen thousand six hundred twenty-five hundred-

thousandths 
 
Dimensions involving whole numbers and decimals are frequently expressed in 
abbreviated form. Examples of this simplified method of reading decimals are shown 
below: 
 
Examples: 
 
A dimension like 6.625 is spoken of as “six point six two five.” 
A dimension like 21.312 is spoken of as “twenty-one point three one two.” 

 
When there is a need to make accurate computations in addition, subtraction, 
multiplication, and division of fractions with denominators of 10, 100, 1,000, and so 
forth, decimal fractions provide an easy method for solving these problems. 
 
Any whole number with a decimal point in front of it is a decimal fraction. The 
numerator is the number that is to the right of the decimal point. The denominator is 1 
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with as many zeros after it as there are digits in the numerator. For example, the decimal 
fraction 0.999 is the same as 999/1,000. 
 
To illustrate further: 
 

 
 

 
Adding Decimals 
 
In the machine shop, drafting lab, and many other industrial settings, computation of 
dimensions from drawings and sketches often requires the addition of two or more 
decimals. The typical example is determining the distance between two points when each 
point is presented in decimal form. The addition of these decimals is the same as addition 
of regular whole numbers except the location of the decimal point that demands 
additional considerations. 
 
Rules for Adding Decimals 
• Align each given number so that all decimal points are in a vertical column. 
• Add each column the same as for regular addition of whole numbers.  
• Locate the decimal point in the answer by placing it in the same column in which it 

appears with each number. 
 
Example:       Add 0.865 + 1.3 + 375.006 + 71.1357 + 735 
 
Step 1 Write the numbers under each other to ensure that all decimal points are in 

a vertical line. 
 
 0.865 
 1.3 
 375.006 
 71.1357 
 + 735  
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Step 2 Add each column. 
 
 Note: Zeros are sometimes added to the numbers so that they all have an 

equal number of places after the decimal point. This practice may help 
eliminate errors. 

 
 0.8650 
 1.3000 
 375.0060 
 71.1357 
 + 735.0000 
                           1,1833067 
 
Step 3 Locate the decimal point in the answer in the same column in which it 

appears with the numbers being added. 
 
 0.8650 
 1.3000 
 375.0060 
 71.1357 
 + 735.0000 
                            1,1833067 
 
 
Subtracting Decimals 
 
The subtraction of one decimal dimension from another is a common and necessary 
practice for completion in most industrial jobs. The process is the same as subtraction of 
whole numbers with the exception of providing for an accurate placement of the decimal 
point. 
 
Rules for Subtracting Decimals 
• Align each given number so that all decimal points are in a vertical column.  
• Subtract each column the same as for regular whole numbers.  
• Locate the decimal point in the answer by placing it in the same column in which it 

appears with each number. 
 
Example: 
 
Determine the difference of the following dimensions: 62.1251 square inches and 24.102 
square inches. 
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Step 1 Write the two dimensions so the smaller is under the larger with decimal 
points aligned in the same vertical column. 

 
NOTE:  Include zeros for ease of subtraction if desired. 
 
 62.1251 
 - 24.1020 
 
Step 2 Subtract the numbers as in finding the difference between whole numbers, 

starting with the last digit on the right. 
 
 62.1251 
 -24.1020 
 38 0231 
 
Step 3  Locate the decimal in the answer in the same vertical position that it 

appeared in the problem. 
 
 62.1251 
 -24.1020 
 38.0231 
 
Multiplying Decimals 
 
Multiplying decimals is a convenient and somewhat simplified way of adding them. 
Instead of taking one number and listing it and then adding it to itself a certain number of 
times, it is easier and there is less chance for error if the two numbers are multiplied. 
 
With the exception of locating or pointing off the decimal places in the answer, the entire 
multiplication process is identical with that used for whole numbers. 
 
Rules for Multiplying Decimals 
• Multiply the same as with whole numbers. 
• Count the number of decimal places to the right of the decimal point in both numbers 

being multiplied. 
• Locate the decimal point in the answer by starting at the extreme right digit and 

counting as many places to the left as there are in the total number of decimal places 
found in both numbers being multiplied. 

 
Example: Multiply 38.639 x 2.08. 
 
Step 1 Multiply 38.639 by 2.08 as if they were whole numbers. 
 
Step 2 Total the number of digits to the right of the decimal place in both 

numbers being multiplied (5). 
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Step 3 Start at the extreme right in the answer, count off five decimal places to 
the left, and place the decimal point here. 

 
 38.639  (3 decimal places) 
 x 2.08 (2 decimal places) 
 3091 12               
 77278  
 80.36912 
  
 (5 decimal places) 
 
Dividing Decimals 
 
Division is a process for determining how many times one number is contained in 
another. The division of decimals, like all other mathematical processes for decimals, is 
essentially the same as for whole numbers except provisions must be made for the 
location of the decimal in the answer. 
 
Rules for Dividing Decimals 
• Place the number to be divided (called dividend) inside the division box. 
• Place the divisor outside. 
• Move the decimal point in the divisor to the extreme right. The divisor then becomes 

a whole number. 
• Move the decimal point the same number of places to the right in the dividend.  
 
NOTE: Zeros are added in the dividend if it has fewer digits than the divisor. 
 
• Mark the position of the decimal point in the quotient directly above the decimal 

point in the dividend. 
• Divide as whole numbers, and place each figure in the quotient directly above the 

digit involved in the dividend. 
• Add zeros after the decimal point in the dividend if it cannot be divided evenly by the 

divisor. 
• Continue the division until the quotient has as many places as are required for the 

answer. 
 
Example 1: 25.5 ÷ 12.75 

 
 
 
Step 1 Move the decimal point in the divisor to the right two places. 
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Step 2 Move the decimal point in the dividend to the right the same number of 
places (2). 

 
 NOTE: Because there is only one digit after the decimal, add a zero to it. 
 
Step 3 Place the decimal point in the quotient. 
 
Step 4 Divide as whole numbers. 
 
Example 2:  123.573 ÷ 137.4 

 
 
NOTE: The steps necessary to compute the answer are the same as those used in 
Example 1. 
 
Rounding Off Decimals 
 
The degree of precision to which a hole is to be drilled or measurement taken sometimes 
determines how accurately the answer to a problem is computed. Many detailed drawings 
indicate accuracy in term of thousandths or ten-thousandths of an inch. However, in 
determining dimensions, the answers may be accurate to four, five, or more decimal 
places. 
 
The process of expressing decimal numbers at a predetermined degree of precision is 
called “rounding off decimals.” 
 
Rules for Rounding Off Decimals 
• Determine the desired degree of accuracy. 
• Locate that digit in the decimal place that indicates the required degree of precision. 
• Increase that digit by one if the digit that is immediately to its right is five or more. 
• Leave that digit as it is if the digit that follows is less than five, and drop all digits 

that follow.  
 
Example: Round off the decimal (0.549752) to three places. 
 
Step 1  Write the computed decimal six places. 
 
  0.549752 
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Step 2 Locate the required digit three places to the right of the decimal point. The 
third digit is 9.  

 
  0.5429752  
 
Step 3  Look at the fourth place digit to determine if the third- place digit should 

remain the same or be increased by one.  
 
  0.549152 
 
Step 4  Increase the nine by one because the fourth digit (7) is greater than five.  
 
 The answer is 0.550 
 
The suggested steps for rounding off decimals are given as a guide for the learner. 
However, in actual practice it is possible to round off a decimal to any desired degree of 
accuracy by just looking at it. 
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Knowledge Check 
 
Decimals 
 
1. Add the following decimals. 
 
 a. 0.6 b. 72.8 c. 185.7 
  1.3  164.02  83.02 
  + 2.8  + 174.01  + 9.013 
 
 d. 0.93006 
  0.00850  
  3315.06 
  + 2.0875 
 
2. Subtract the following decimals. 
 
 a. 2.0666 b. 18.16 c. 1.0224 
  - 1.3981  - 9.104  - .9428 
 
 d. 1.22 e. 0.6 f. 18.4 
  - 1.01  -0.124  -18.1 
 
 g. 1347.008 h. 111.010 i. 64.7 
  - 108.134  - 12.163  - 24.0 
 
3. Multiply the decimals listed below: 
 
 a. 3.018  b. 21.3 c. 1.6 
  x  6.203  x  1.2  x 1.6 
 
 d. 83.061 e. 1.643  f. 44.02 
  x 2.423  x 1.21  x 6.01 
 
 g. 63.12 h. 183.1 i. 67.142 
  x 1.12  x 0.234  x 23.62 
 
4. Divide the following decimals and round off each answer to three decimal places 

or less. 
 
 a. 2.6 861.83  b. 1.4 42.6  c. 0.8 4.63  
 
 d. 11.3 113.113  e. 1.2 620.6  f. 6 6.6782  
 

 g. 18.4 100.184  h. 67.1 446.467  i. 1.1 104  
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Answers to Knowledge Check 
 
Decimals 
 
1. a. 4.7 b. 410.83 c. 277.733 
 d. 3,318.08606 
 
 
2. a. 0.6685 b. 9.056 c. 0.0796 
 d. 0.21 e. 0.476 f. 0.3 
 g. 1,238.874 h. 98.847 i. 40.7 
 
 
3. a. 18.720654 b. 25.56 c. 2.56 
 d. 201.256803 e. 1.98803 f. 264.5602 
 g. 70.6944 h. 42.8454 i. 1,585.89404 
 
 
4. a. 331.473 b. 30.429 c. 5.788 
 d. 10.01 e. 517.167 f. 1.113 
 g. 5.445 h. 6.654 i. 94.545 
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Percentages 
 
Learner Objectives 
Upon completion of this unit, the student will solve problems using percentages with a 
high rate of accuracy. 
 
Percents 
 
Percents are used on numerous occasions to show how many parts of the total are taken 
out. Percents are used to make comparisons and to compute interest, taxes, discounts, 
gains, and losses in industry, business, the home, and school. 
 
A percent refers to a given number of parts of the whole that is equal to 100 percent. The 
symbol % is used to indicate percent. Thus, 10% is the same as writing “ten percent.” 
 
Percent can be examined through the use of diagrams that indicate the number of equal 
fractional parts needed to determine the percentage desired (Figure 9). 
 
Figure 9 – Percent 
 

 
 

The square is divided into 100 equal parts. Each square is 1/100 of 100% = 1%. By the 
same reasoning, the 25 shaded squares are 25/100 of the total or 25%. In the circle, the 
shaded area is 1/4 of the whole circle or 1/4 of 100% or 25%. 
 
Percent is another way to represent fractional parts of a whole number. One hundred 
percent of a number is the same as one hundred-hundredths (100/100) or 1. It represents 
the whole number or total. Hence, 100% of a number is the number itself. 
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Rule for Any Equivalent  
• Convert the number to its decimal equivalent by multiplying it by 0.01. 
 
NOTE: For fractions and improper fractions, change the given number to a decimal 

number by dividing the numerator by the denominator and multiplying the 
results by 0.01. 

 
Example: Change 6 1/4% to its decimal equivalent. 
 
Step 1 Change the mixed number into an improper fraction, and then divide the 

numerator by the denominator. 
 
  6 1/4 = 25/4 = 6.25 
 
Step 2 Now multiply the answer (6.25) by 0.01. 
  
  6.25 x 0.01 = 0.0625 
  Answer: 0.0625 
 
Rules for Finding Any Percent of Any Number  
• Convert the number into its decimal equivalent.   
• Multiply the given number by this equivalent. 
• Point off the same number of spaces in the answer as there are in the two numbers 

multiplied.  
• Label the answer with the appropriate unit measure where applicable. 
 
Example: Find 16% of 1,028 square inches. 
 
Step 1  Change 16% to a decimal. 
  16 x 0.01 = 0.16 
 
Step 2   Multiply the given number (1,028), by the decimal (0.16). 
  1028 x 0.16 = 164.48 
 
Step 3  Point off two decimals places in the answer. 
  164.48 
 
Step 4  Label the answer. 
  164.48 square inches 
 
Percentage refers to the value of any percent of a given number. In all problems of 
percentage, three values are involved. The first number is called the base because a 
definite percent is to be taken of it. The second number, the rate, refers to the percent 
that is to be taken of the base. The third number is the percentage. The relationship 
between each of these values may be stated in the rule: the product of the base times 
the rate equals the percentage. 
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In simplified form, Percentage = Base x Rate. 
 
In an effort to allow for ease of operation, the letter B can be used for base, R for rate, 
and P for percentage. Using letters instead of words, the rule may be written P = B x R. 
 
NOTE: The rate must always be in decimal form. 
 
Using the example “Find 16% of 1,028 square inches,” we can now identify each value. 
Once 16% is converted to a decimal (0.16), it becomes the rate (R). Because 1,028 is the 
value that the definite percent or rate is to be taken out of, it is obviously the base (B). 
The product of these two values (0.16 x 1,028) equals the percentage (P) or the value 
(164.48 square inches). 
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Knowledge Check 
 
Percentages 
 
1. Determine the percentage of each problem A through E for each value given for 

the base and rate. 
 

 A B C D E 
BASE 2,400 

pounds 
1,875 

gallons 
148 feet 3,268.5 

square 
inches 

$875 

RATE 80% 45% 15% 4 1/2% 19.5% 

 
A.  
 
 
B.  
 
 
C.  
 
 
D.  
 
 
E. 

 
 
 
2. The labor and material for renovating a building totaled $25,475. Of this amount, 

70% went for labor and the balance for materials. Determine (a) the labor cost, 
and (b) the material cost. 

 
 



Mississippi Workforce University 
 

54  Basic Mathematics 

Answers to Knowledge Check 
 
Percentages 
 
1. (a) 1,920 pounds 

(b) 843.75 gallons 
(c) 22.2 feet 
(d) 147.08 square inches 
(e) $170.63 

 
2. (a) $17,832.50 

(b) $7,642.50 
 
 



Mississippi Workforce University 

Basic Mathematics  55 

Linear and Angular Measurement 
 
Learner Objectives 
Upon completion of this unit, the student will:  
 

1. Have a thorough understanding of linear measurement concepts. 
2. Be able to demonstrate an understanding of the principles of measuring 

simple forms of angles. 
3. Be able to measure accurately the amount of degrees in a simple angle using a 

semicircular protractor. 
 
Linear Measurement  
 
Linear measurement is the measurement of straight-line distances between two points, 
lines, or surfaces. This measurement may be expressed in inches, feet, yards, mikes, rods, 
furlongs (British system), or meters (metric system). Of the two, the British system of 
measurement is the one most widely used in this country. 
 
The most commonly used unit of measurement is the inch. The inch is most often seen on 
a measuring device called a ruler. Using a ruler as an example, as many as 64 
subdivisions can be counted in an inch (Figure 10). 
 
Figure 10 – Fractional Parts of an Inch (Enlarged) 

 

 
 
The fractional divisions of an inch that are used on rulers found in domestic and 
industrial use represent fractional parts used most often. Halves, quarters, eighths, 
sixteenths, thirty-seconds, and sixty-fourths are the six divisions of the linear inch. 
 
When somewhat smaller units of measure are required, the decimal system can be used. 
It is common practice to use a decimal equivalent of a common fraction. For instance, 
one fourth (1/4) can be written as its decimal equivalent of two hundred fifty thousandths 
(0.250) (Figure 11). 
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Figure 11 – Enlarged View of Decimal Fractions 
 

 
 
When using this type of ruler, you can measure units as small as 1/100 thus reducing 
errors in converting common fractions to decimals. 
 
As stated earlier, linear measurement is generally used in one of six forms. Once the 
value of any measurement is known, conversion into another form can be made using 
simple formulas. 
 

Linear Measurement Conversion Chart 
 

12 inches = 1 foot 
3 feet = 1 yard 

5,280 feet = 1 mile 
Smallest Unit = 1 inch 

 
 
Angular Measurement 
 
Determining the dimensions of angles is a type of measurement that takes place daily at 
home, in business, and in industry. To acquire accurate measurements of the surface 
areas of angles, it is essential to understand the fundamental principles relating to these 
measurements. 
 
Circles 
 
A circle is a line with curves that are closed, and each point of the line is the same 
distance from the center. The distance around the circle is called the circumference. The 
circumference is measured in linear measurement in degrees (Figure 12). 
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Figure 12 – The Circle, Center, and Circumference 
 

 
 
If a straight line is drawn from the center of the circle to a point in the circumference, the  
radius becomes visible.  
 
The symbol R or r is usually used to represent the radius. If a straight line is drawn from 
one point on the circumference through the center of the circle to another point on the 
circumference, the diameter becomes visible (Figure 13).  
 
Figure 13 – Showing Radius (R) and Diameter (D) 
 

 
 
A circle is divided into 360 parts. These parts are called degrees. An angle can be formed 
by drawing two lines from the circumference to a common starting point within a circle 
called the vertex (Figure 14). 
 
Figure 14 – Angle Formation within a Circle 
  

 
 
Figure 15 shows some examples of angles. 
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Figure 15 – Illustrated Examples of Various Forms  
 

 
 
 
 
Angles can be found in many variations in size and appearance. Because angles can be 
viewed as segments of circles, then angles can also be measured in degrees. The 
instrument used for simple angular measurement is the protractor (Figure 16). 
 
Figure 16 – The Semicircular Protractor 

 
 
 
The semicircular protractor is capable of measuring any angle from 0° to 180° (0° is 
written as zero degrees). Now take a closer look at the protractor in Figure 16. Find the 
line that begins at the exact center of the protractor’s base. Now follow the line visually, 
and note that it passes through the numbers 60 and 120. While looking at the direction 
the arrows extend from the projected line to the protractor base, notice that an angle of 
60° is formed. There is another angle of 120° on the opposite side of the projected line.  
Imagine that you need to know the measurements of an angle identical to the one on the 
right side of Figure 16. Using the protractor, you can accurately measure the number of 
degrees between the two connected lines by following these basic steps: 
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1. Position the protractor over the angle with the center of the protractor base point 
aligned with the vertex of the angle. 

 
2. Align the base of the protractor with the line of the angle that is closer to the 

horizontal axis. With the protractor in this position, it should be easy to read the 
degree of an angle by visually following the line that is vertically extended from 
the center of the protractor base. Figure 16 shows that this line passes through 
sixty degrees (60°) and one hundred twenty degrees (120°). The 60° measure is 
the correct one to use in this case. Remember: When using a semicircular 
protractor for measuring angles, the quantity that the vertical line of the angle 
passes through first is the correct measure of the angle. 
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Knowledge Check 
 
Angular Measurement 
 
1. How many degrees are there in a circle? ___________________ 
 
2. What is the difference between the radius of a circle and the diameter? 
 
3. Draw a circle in the area below, and describe how an angle is formed within a 

360° (circle) dimension. 
 
4. Use a semicircular protractor and find how many degrees are in the angles in 

Figure 15 of this unit. 
 

A. _____________ 
 
B. _____________ 
 
C. _____________ 
 
D. _____________ 
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Answers to Knowledge Check 
 
1. 360 degrees 
 
2. The radius is a straight line drawn from the center of a circle to a point on the 

circumference. The diameter is a straight line drawn from one point on the 
circumference of a circle through the center of the circle to another point on the 
circumference. 

 
3. An angle can be formed by drawing two lines from different points on the 

circumference to a common starting point within a circle. 
 
4. A = 15 degrees  

B = 90 degrees  
C = 57 degrees 
D = 115 degrees 
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Area Measurement 
 
Learner Objectives 
Upon completing this unit, the student will be able to:  
 

1. Compute dimensions of an area. 
2. Change one unit of surface measure to another.  
3. Compute the surface area of a shape. 

 
The terms area measurement and surface measurement refer to the measurement of 
objects that have both height and length. When discussing the surface of an object, we 
are not concerned with thickness, only height and length. In order to determine or 
measure the area of a surface, the height is simply multiplied by its length. Height and 
length must always be in the same units of measurement before this mathematical 
process takes place. The area of a surface is expressed in square units of the same kind as 
the linear ones. For example, if the length and height of a rectangle are given in inches, 
its area will be in square inches. One square inch is the area of a square figure that is one 
linear inch long and one linear inch high. The same rule is true for feet and yards (Figure 
17). 
 
Figure 17 – Areas of Linear Measures in Different Units 
 

 
  
In each example in Figure 17, the area of the square is found by multiplying the linear 
length by the linear height when both dimensions are in the same units of measure. 
Turning again to the three examples, the area of each object can be determined through 
multiplication of its dimensions. The area of the square that is1 inch on each side is 1 
square inch (1 inch x 1 inch = 1 square inch). The area of the square that is 12 inches on 
each side is 144 square inches (12 inches x 12 inches = 144 square inches). 
 
The area of the square that is 36 inches on each side is 1,296 square inches (36" x 36" = 
1,296 square inches) (Figure 18). 
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Figure 18 – Diagrams Showing the Areas of a Square Inch, 
Square Foot, and Square Yard 
 

   
 
The square inch, square foot, and square yard are the three most common units of area 
measurement used by problem solvers in industry. These measurements and their values 
are shown below. 

Table of Area Measurement 
 

One unit of area measurement = 1 square inch 
144 square inches = 1 square foot 

9 square feet = 1 square yard 
 
Changing Units of Area Measurement 
 
When solving problems of area measurement, it is sometimes more convenient to express 
the measurement in a different unit. Square inches can be changed to square feet or 
square yards, and the same procedure applies to square feet and square yards. This 
process can be accomplished by using two easy-to-understand rules. 
 
Rule 1 Changing from One Unit of Measurement to a Larger Unit 
 

Divide the given square area by the number of square units contained in 
one of the required larger ones. After division, express the quotient in 
terms of the required larger unit. 

 
Linear Measurement Conversion Chart 

 
12 inches = 1 foot 

3 feet = 1 yard 
5,280 feet = 1 mile 

Smallest unit = 1 inch 
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Example 1: Change 576 square inches to square feet. 
 

Step 1 Divide the given area by the number of square inches in a square 
foot. 

 576
144

 = 4 

 
Step 2 Express the quotient (4) in terms of required units (square feet). 
 
 Solution: 576 square inches equals 4 square feet. 

 
Rule 2 Changing Larger Units to Smaller Units of Measurement 
 
 Multiply the given unit by the number of smaller ones contained in one of 

the required ones. Then express the product in terms of the required 
smaller unit. 

 
Example 2: Change 2,592 square inches to square yards. 
  

Step 1 Divide the given area by the number of square inches in a square 
yard. 
Hint: Because 32 square feet equals 1 square yard and 144 square 
inches equals 1 square foot, then 144 square inches multiplied by 9 
square feet (144 x 9) yields the amount of square inches in a 
square yard (1,296). Now we proceed with step two. 

 
Step 2 Express the quotient in terms of the required unit. 
 

Solution: 2,592 square inches equals 2 square yards. 
 
Example 3:  Change 81 square feet to square yards. 

 
Step 1 Divide the given area by the number of square feet in a square 

yard. 
 

81
9

= 9 

 
Step 2 Express the quotient in terms of the required unit. 
 

Solution: 81 square feet equals 9 square yards. 
 

Example 4:  Change 5 square feet to square inches. 
 
Step 1 Multiply the given unit (5) by the number of smaller units 

contained in one of the required units (144). 



Mississippi Workforce University 

Basic Mathematics  65 

 
5 x 144 = 720 

Step 2 Express the product (720) in terms of the required unit. 
 

Solution: 5 square feet = 720 square inches 
 
Example 5: Change 3 square yards to square inches. 
 

Step 1 Multiply the given unit (3) by the number of smaller units 
contained in one of the required units (1,296). 

 
3 x 1,296 = 3,888 

 
Step 2 Express the product (3,888) in terms of the required unit (square 

inches). 
 

Solution: 3 square yards = 3,888 square inches 
 
 

Determining the Area of a Rectangle 
 
A rectangle is a shape or surface that has parallel opposite sides with adjacent sides that 
are at right angles to each other. The area of a rectangle refers to the number of square 
units (length x height) it contains (Figure 19). 
 
Figure 19 – Area of a Rectangle 

 

 
 
How do you find the area of a rectangle? First, make sure that all the dimensions of 
length and height are in the same linear units. Next, multiply the length by the height and 
express the product in square units of measurement. 
 
Example: Determine the area of a rectangle 12 inches long by 6 inches high. 
 

Solution: 12 inches x 6 inches = 72 square inches 
 

Multiplying the length (12) by the height (6) gives a product (72), which 
is expressed in square inches (72 square inches). 
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Sometimes the length and height of a rectangle are expressed in different units. The 
following example explains the procedure for solving problems of this type. 
 
Example: Determine the area of a rectangle 3 feet long and 12 inches wide. 
 

First change dimensions to the same unit (3 feet = 36 inches) of linear 
measure. Now that both the length and width are in the same unit, the 
product is found and the answer is expressed in square units. 

 
Solution: 36 inches x 12 inches = 432 square inches 
 

Determining the Area of a Parallelogram 
 
A parallelogram is a shape or surface whose opposite sides are parallel with adjacent 
sides not necessarily at right angles. The length of each base is the same and the height or 
altitude of the adjacent sides is the same. An example of a parallelogram is shown in 
Figure 20. 
 
Figure 20 – Area of a Parallelogram 
 

 
 

Notice that the terms base and altitude are used instead of length and height. Base and 
altitude are terms commonly used in industry to express units of length and height. For 
this reason, it is more practical to use base and altitude in the description of components 
of the parallelogram. Regardless of which term is used, the process of finding the area is 
the same. As shown in Figure 20, the area of a parallelogram is equal to the product of its 
base multiplied by its altitude. Review the example below to gain a thorough 
understanding of this procedure. 
 
Example: Find the area of a parallelogram with a base of 5 feet and an altitude of 12 

inches. 
 

First, change 12 inches to 1 foot. Now multiply the base (5 feet) by the 
altitude (1 foot) and express the product (5) in square units of surface 
measurement. 

 
Solution: 5 feet x 1 foot = 5 square feet 
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Determining the Area of a Trapezoid 
 
A trapezoid is a four-sided figure in which the two bases are parallel but are not equal in 
length (Figure 21). 
 
Figure 21 – Trapezoid 
 

 
 
The area of a trapezoid can be determined by following these simple steps. First, make 
sure that the base and altitude are in the same unit of measurement. Next, add the lengths 
of the two bases, Base 1 and Base 2 (B1 + B2). Now multiply the sums of the bases by 
one half of the altitude. Express the product in area measurement units, reducing when 
necessary. The formula [(B1 + B2) x ½ A] expresses this concept in a shorter form: B1 = 
Base 1, B2 = Base 2, and A = Altitude. 
 
Example: Find the area of the following trapezoid.  

 

 
 

Solution:  (B1 + B2)(1/2 A) = (10 + 20) x 1/2 (8)  
  = 30 x 4  
  = 120 square inches 
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Determining the Area of a Triangle 
 
A triangle is a very common three-sided figure whose area can be calculated by 
multiplying its base times one half its altitude (Figure 22). 
 
Figure 22 – Area of a Triangle 
 

 
 
Example: Find the area of a triangle having a 16-inch base and an altitude of 6 

inches. 
 
Solution: Area  = 16 inches x [1/2 (6 inches)] 

 = 16 x 3 
 = 48 square inches 

 
Determining the Area of a Circle 
 
Knowing how to compute the area of a circle is also important in solving problems of 
area measurement. This type of surface measurement depends upon the use of a constant 
numerical value, 3.1416, to find accurate solutions of its area. The Greek letter π 
(pronounced pi) is used in writing a problem and will always carry a value of 3.1416.  
There are two formulas that can be used when determining the area of a circle.  One 
formula is used when the diameter of the circle is given. The other is applied to problems 
when the radius of the circle is given. Both are shown below. 
 
When the radius is given, use this formula: 
 

 Area  = 3.1416 2( )
2

x Radius  x Radius 

 
  = 3.1416 x Radius x Radius 
 
When the diameter is given, use this formula: 
 

 Area  = 3.1416( )
2
Diameter  x ( )

2
Diameter  

 
The following examples should clear up any questions about the use of either formula. 
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Example: Find the area of a circle with a radius of 4.3 inches. 
 

Solution: Area  = 3.1416 2(4.3)
2
x  x 4.3 

 
    = 3.1416 x 4.3 x 4.3 
 
    = 58.08 square inches. 
 
Example: Find the area of a circle with a diameter of 4 inches. 
 

Solution: Area  = 3.1416 4
2

x  x 4
2

 

  

    = 3.1416 4 4
4
x x  

 
    = 3.1416 x 4 
 
    = 12.57 square inches.  
 
Determining the Area of a Sector 
 
The sector of a circle is the area of a given angle found between the center and 
circumference of a circle (Figure 23). 
  
Figure 23 – Illustration of a Sector 
  

 
  
To solve for the area of a sector, the area of the circle must be determined. Then multiply 
the area of the circle by the number of degrees in the sector divided by 360. This can be 
expressed as the following formula: 
 
  

 Number of Degrees in Sector      Area of Sector  Area of Circle       
360

x=  
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Example: Determine the area of the sector in Figure 23. 
 

 Solution: Area  = 3.1416 10 10
4
x x  x 30

360
 

                               

    = 0.7854 100 30
360
x x  

 

    = 2356.2
360

 

  
    = 6.5 square inches 
 
Determining the Area of a Cylinder 
 
A cylinder is a very common shape used in numerous applications throughout industry. A 
cylinder consists of two round bases equal in diameter (360 degrees each) and a vertical 
outside surface (lateral surface) around the bases. If the outside or lateral surface were 
unrolled, it would form a rectangle whose length is equal to the circumference of the 
cylinder and whose height would be the same as the altitude of the cylinder. Because the 
circumference of a cylinder is equal to π (3.1416) times the diameter, the area of this 
lateral surface can be expressed as follows: 
 

Lateral Surface Area = (π x Diameter) x (Altitude) 
 
Figure 24 – Lateral Surface of a Cylinder 
 
 

 
 
The following example illustrates the use of the formula for finding the area of the lateral 
surface of a cylinder. 
 
Example: Find the area of the lateral surface of a cylinder 2 inches in diameter and 5 

inches high. 
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Solution: Area  =  3.1416 x 2 inches x 5 inches 
   =  6.2832 x 5 
   =  31.416 square inches 
 
To determine the total area of a cylinder, it is necessary to compute the area of the two 
bases and add this to the area of the lateral surface (Figure 25). 
 
Figure 25 – Total Area of a Cylinder 
 

 
 
Use the following set of rules to compute the total area of a cylinder: 
 
1. Compute the area of one base (0.7854 x Diameter x Diameter).  
2. Multiply this area by 2 for two bases. 
3. Compute the area of lateral surface. 
4. Add the area of both bases to the area of lateral surface.  
5. Express the sums in ones of area measurement. 
  
Example: Determine the total area of a cylinder 4 inches in diameter and 10 inches 

high. 
 
Step 1  Area of base (0.7854 x 4 x 4 = 12.5664)  
 
Step 2  Multiply by 2 for two bases (12.5664 x 2 = 25.1328).  
 
Step 3  Area of lateral surface = 3.1416 x 4 x l0 
  Area of lateral surface = 125.664 
 
Step 4  Add area of two bases .......................................... 25.1328 
  to lateral surface area ..........................................125.6640 
              Total Area =  150.7968 
 
Step 5  Round off and express in correct unit of measurement –  
  150.80 square inches. 
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Knowledge Check 
 
Area Measurement 
 
1. Find the areas of the rectangles below.  Round your answer to the nearest 

hundredth. 
 

 
 
 
2. Find the areas of the parallelograms below. 
 

 
 
3. Determine the area of a trapezoid with bases that are 12.4 inches and 10.2 inches 

and with an altitude of 6 inches. 
 
4. Determine the altitude of a trapezoid with bases that are 8.8 inches and 12.2 

inches and with an area that is 120 square inches. 
 
5. Compute the area of a triangle having a 21 inches base and an altitude of 9 inches. 
 
6. Find the area of a circle that has a diameter of 11 inches. 
  
7. Compute the area of a sector of 80 degrees that is found in a circle with a 

diameter of 9 inches. 
 
8. Determine the total area of a cylinder 4 feet in height and 18 inches in diameter. 
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Answers to Knowledge Check 
  
Area Measurement 
  
1. a. 248.46 square inches 
  
 b. 66.97 square feet 
  
 c. 13.16 square feet 
  
2. a. 89.25 square inches 
 
 b. 119 square inches 
 
 c. 112 square inches 
  

Note:  Area of Parallelogram = Area of Larger Figure - Area of Smaller Figure, 
or 190 square inches - 78 square inches 

 
3. 67.8 square inches 
 
4. Altitude = 11.43 inches 
  
5. 94.5 square inches 
  
6. 95.03 square inches 
  
7. 14.14 square inches 
  
8. 22.38 square feet 
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Volume Measurement 
 
Learner Objectives 
 
Upon completion of this unit, the student will: 

 
1. Have a basic concept of volume measure. 
2. Convert units of volume measure. 
3. Apply volume measure to problems with cubes, cylinders, rectangular solids, 

and liquids.  
4. Accurately solve problems of volume measure using examples and prior 

knowledge as resources. 
 
Volume measure refers to a systematic process of linear measurement of the space 
occupied by a body that has three dimensions: length, height, and depth. Because volume 
measure is the product of three different linear measures, each measurement must be in 
the same unit before multiplying. This product is called the volume of the solid or liquid 
and is expressed in cubic units of the same kind as the linear ones. In other words, if the 
length, height, and width are given in inches, then their product (volume) is written in 
cubic inches. 
 
The standard units of volume measure are the cubic inch, cubic foot, and cubic yard. 
The cubic inch is the space occupied by a body that is 1 linear inch deep, 1 inch long, and 
1 inch high. The same rule applies for the cubic foot and cubic yard with appropriate 
substitutions (Figure 26). 
 
Figure 26 – Volume Measurements 
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For ease of writing, the word cubic is abbreviated (cu.). The following table is a ready 
reference for comparing the number of cubic inches in the cubic foot and the cubic yard. 

 
Table of Volume Measure 

 
Standard unit = 1 cubic inch 

1,728 cubic inches = 1 cubic foot 
27 cubic feet = 1 cubic yard 

 
Converting Units of Volume Measure 
 
A value expressed in cubic inches may be changed to cubic feet by dividing by 1,728 
(1,728 cubic inches = 1 cubic foot). Cubic feet measurements are easily changed to cubic 
yards by dividing by 27 (27 cubic feet = 1 cubic yard). The following examples illustrate 
these procedures. 
 
Example: Change 7,776 cubic inches to cubic feet. 
 
Step 1 Divide the given volume, 7,776, by the number of cubic inches in 1 cubic 

foot, 1,728. 
 
  7,776/1,728 = 4.5 
 
Step 2 Express the quotient, 4.5, in required units. 
 
Solution: 7,776 cubic inches = 4.5 cubic feet 
 
Example: Change 12 cubic yards to cubic feet. 
 
Step 1 Multiply the given unit, 12, by the number of cubic feet in 1 cubic yard, 

27. 
 
  12 x 27 = 324 
 
Step 2 Express the product in terms of cubic units. 
 
Solution: 324 cubic feet 
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Determining the Volume of a Cube 
  
As stated earlier, the product of three linear dimensions that expresses length, depth, and 
height is used to describe the cubical contents of regular solids. Review the following 
examples to understand this process better. 
 
Example: Find the volume of a cube, each side of which is 12 inches long. 
  
Step 1 Multiply the length x depth x height. 
  
  12 x 12 x 12 = 1,728 
 
Step 2 Express the product in terms of volume measure. 
  
Solution: 1,728 cubic inches or 1 cubic foot 
  
Example:  Determine the volume of a cube that measures 2 feet 8 inches on a side. 
 
Step 1 Change 2 feet 8 inches to 32 inches. 
 
Step 2 Multiply length (32) times depth (32) times height (32). 
  
  32 x 32 x 32 = 32,768 cubic inches 
  
Step 3 Change to cubic feet. 
  
 32,768 = 18.96 cubic feet. 
 1,728 
 
Determining the Volume of a Rectangular Solid 
 
A rectangular solid is similar to a cube except that one or all of its linear dimensions are 
not equal. Nevertheless, the volume of a rectangular solid is equal to the product of the 
length x depth x height.  
 
Figure 27 – Determining the Area of a Rectangular Solid 
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Determining the Volume of a Cylinder 
  
The volume of a cylinder is the number of cubic units of a given kind it contains. This 
measurement is found by multiplying the area of the base (0.7854 x diameter x diameter) 
by the length of the cylinder (Figure 28.) 
  
Figure 28 – Determining the Volume of a Cylinder 

 

 
 

 
Example Find the volume of a cylinder 10 inches in diameter and 48 inches long. 
  
Step 1 Compute the area of the base. 
  
  0.7854 x 10 x 10 = 78.54 square inches 
  
Step 2 Multiply this area times the length. 
  
  78.54 x 48 = 3,769.92 cubic inches or 2.18 cubic feet 
 
Application of Volume Measure to Liquid Measure 
 
It is no secret that knowledge about measurement of liquids is essential in industry, the 
home, and daily living. 
  
Liquids are measured by cubical units of measure called liquid measures. One common 
method for determining liquid capacity requires first computing the cubical contents of 
the object and second changing the resulting units of volume measure to units of liquid measure. 
 
The standard units of liquid measure are the gill, pint (pt.), quart (qt.), gallon (gal.), and 
barrel (bbl.). Values for each of these units may be compared in the Table of Liquid 
Measures. 

Table of Liquid Measures 
  

4 gills = 1 pint (pt.) 
2 pints = 1 quart (qt.) 
4 quarts = 1 gallon = 231 cubic inches 

31.5 gallons = 1 standard barrel 



Mississippi Workforce University 
 

78  Basic Mathematics 

Notice from the Table of Liquid Measures that a gallon contains exactly 231 cubic 
inches. With this known value, it is possible to change units of volume measure to units 
of liquid measure. This can be done by dividing the volume, expressed in cubic inches, 
by 231. This procedure is described in the following example. 
 
Example  Determine the liquid capacity of a coolant tank whose volume is 1,848 

cubic inches. 
  
Step 1 Divide volume in cubic inches (1,848) by the number of cubic inches in 1 

gallon (231). 
  
  1,848 ÷ 231 = 8 
  
Step 2 Express the quotient in terms of liquid measure. 
  
Solution: Capacity of tank = 8 gallons 
  
In solving problems of liquid measure, it is sometimes necessary to change from one unit 
of liquid measure to another. This procedure is accomplished by first determining the 
number of smaller units of liquid measure in one larger unit and second multiplying the 
given units by this number, expressing the product in terms of the required units of 
measure.  
 
Example: Change 4.5 gallons to quarts. 
  
 
Step 1 Determine the number of smaller ones (quarts) in one larger unit (gallons). 
  
  4 quarts = 1 gallon 
 
Step 2 Multiply the given units (4.5) by the number 4.  
 
  4.5 x 4 = 18 
  
Solution: 4.5 gallons = 18 quarts 
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Knowledge Check 
 
Volume Measurement 
 
1. Convert the following volume measures to the unit of volume measure specified 

in each case. 
 

a. 2 cubic feet to cubic inches 
 
b. 1.5 cubic feet to cubic inches 
 
c. 3,456 cubic inches to cubic feet 
 
d. 3 cubic yards to cubic feet 
 
e. 7 cubic yards 6 cubic feet to cubic feet 

 
2. Compute the volume of cubes, A, B, and C with dimensions as listed in the chart 

below. 
 

 A B C 
Length 8 inches 6.5 feet 1 foot 5 inches 
Depth 8 inches 6.5 feet 1 foot 5 inches 
Height 8 inches 6.5 feet 1 foot 5 inches 
 
Answers 
 

   

 
3. Compute the volume of a rectangular solid with a length of 38 inches, depth of 12 

inches, and height of 11 inches. 
 
 
4. Determine the volume of a cylinder that has a diameter of 10 inches and length of 

38 inches. 
 
5. Determine the liquid capacity of a water storage tank with inside measurements 

of length = 5 feet and diameter = 12 feet. 
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Answers to Knowledge Check 
 
Volume Measurement 
 
1. a. 3,456 cubic inches  

b. 2,592 cubic inches  
c. 2 cubic feet 
d. 81 cubic feet  
e. 195 cubic feet 

 
2. A = 512 cubic inches 

B = 274.6 cubic feet  
C = 4,913 cubic inches 

 
3. 5,016 cubic inches 
 
4. 2,984.52 cubic inches 
 
5. 4,230.144 gallons 
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Square Roots 
 
Learner Objectives 
Upon completion of this unit, the student will compute problems of square roots by 
methods of factoring and approximation. 

 
A working knowledge of how to compute the square root of whole numbers, fractions, 
and algebraic numbers is an important part of the study of basic mathematics because of 
constant applications of these principles to problem solving in business and industry. 
 
Perfect Squares of Whole Numbers in Square Root 
 
The phrase, determining the square root, refers to the process of finding the equal factors 
that, when multiplied together, give the original number. The process is identified by the 
use of the radical symbol ( ). This radical sign is a shorthand way of saying, 
mathematically, that the equal factors of the number under the radical sign are to be 
determined. 
 
Read 16  as “the square root of 16.” This number consists of the two equal factors 4 
and 4. Thus, when 4 is raised to the second power, or squared, it is equal to 16. The term 
squaring a number merely means to multiply the number by itself. 
 
Rules for Determining Square Root of Whole Numbers with Perfect Squares 
 
Determine what number when multiplied by itself is equal to the whole number under the 
radical sign. 
 
Note: If the factors cannot be determined readily, break the original number into 

more than one factor. Then extract the square root of each of the smaller 
numbers to get the factors. 

 
Multiply the factors. The product of the factors is the perfect square, which, when 
multiplied by itself, gives a product equal to the original number.  
 
Review the following example for further explanation. 
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Example: Find the square root of 1,024. 
 
Step 1 Break original number into a series of smaller numbers that are perfect 

squares. 
 
 4 4 64x x  
  
Step 2 Extract the square root of each smaller number. 
 4  =  2 

 4      =  2 

 64     =  8 
 
Step 3 Multiply the square roots (factors).  
 
  2 x 2 x 8 = 32  
 
 The product (32) is the perfect square of 1,024. 
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Knowledge Check 
 
Square Roots 
 
1. Compute the perfect square of the following by factoring the original number 

when necessary. 
 

a. 1,024  b. 4,096  c. 625  
 
 
 
 
d. 6,561  e. 2, 401  f. 1, 296  

 
 
 
 

g. 100  h. 256   
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Answers to Knowledge Check 
 
Square Roots 
 
1. a. 32 b. 64  c. 25 

 
d. 81 e. 49  f. 36 
 
g. 10 h. 16   
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Exponents (Powers of 10) 
  
Learner Objectives 
Upon completion of this unit, the student will compute problems with exponents in 
division and multiplication, using positive and negative powers of 10. 

  
In careers in engineering, chemistry, and physics, and in most technical professions, 
numbers in the millions are often used. These vocations also commonly use numbers less 
than 1 and down to a millionth or less. These complete numbers, expressed in basic units, 
can be carried through an entire problem with solutions being computed with accuracy. 
However, time is wasted by doing so, and the chance of making an error is greatly 
increased. For example, find the product of the two values listed below. 
  

10,000,000 x 0.00000000005 = 0.00050000000 
  
Notice the large number of zeros that have to be written. This increases the possibility of 
making a mistake. 
 
This unit describes a method of abbreviation called “exponents,” or more simply, 
“powers of 10.” The last phrase describes the process best because all numbers are 
expressed as powers of 10. This means any number can be expressed as a number 
between 1 and 10, multiplied by 10 raised to some power.  
     
Example: 
 7,124   =     7.124 x 10 3  
 638   = 6.38 x 10 2  
 3,000  = 3 x 10 3  
 2,000,000  = 2 x 10 6  
 0.005  = 5 x 10 3−  
  
Using Powers of Ten 
 
The power of 10 is the exponent. It tells how many the number is to be raised; or to put it 
simpler, it tells how many times 10 is used as a factor in multiplying. For example, 10 2  
indicates that 10 is used as a factor twice or, 10 x 10. 10 3  is 10 x 10 x 10 or 10 used as a 
factor three times. The Table of Commonly Used Exponents lists some powers of 10 that 
occur most often. 
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Table of Commonly Used Exponents 
 

10 0 = 1 10 1−  = 0.10 
101  = 10 10 2− = 0.01 
10 2 = 100 10 3− = 0.001 
10 3  = 1,000  10 4− = 0.0001 
10 4 = 10,000 10 5− = 0.00001 
10 5 = 100,000 10 6− = 0.000001 
10 6 = 1,000,000  

 
The use of the negative powers of 10 (10 1− , 10 2− , etc.) may require some explanation. 
Actually, it is rather difficult to imagine 10 being used minus two times (10 2− ) as a 
factor. In fact, any value less than zero has questionable practical meaning. However, 10 
to a negative power has a real number meaning. A mathematical rule states that the 
numerator and denominator (a fraction) can be multiplied or divided by the same number 
without changing the original value of the fraction. This rule and the use of negative 
powers of 10 can be illustrated by multiplying 10 1−  by 10 1− . 
 

10 1−  x 
-1

-1

10
10

 = 
-110

1
 x 

-1

-1

10
10

 = 
0

1

10
10

 = 0.1 

 
NOTE: Refer to the Table of Commonly Used Exponents, and make substitutions 

where powers of 10 are used. 
 
Using the same method as above, the value of 10 2−  can be shown. 
 

-210
1

 x 
2

2

10
10

 =  
0

2

10
10

 = 2

1
10

 = 1
100

 = 0.01 

 
Rule for Converting Numbers to Powers of 10 
 
1. For a number larger than 1, move the decimal point to the left until a number 

between 1 and 10 results. Then count the number of places the decimal was 
moved, and use that as a positive power of 10. 

  
Thus: 732,000 = 7.32 x 10 5  
 
In this example, the decimal point was moved five places to the left to make the number 
7.32. To compensate for the change, 7.32 was multiplied by 10 5 to make the two 
quantities equal. 
 
 For a number smaller than 1, move the decimal point to the right until a number 

between 1 and 10 results. Then count the number of places the decimal was 
moved, and use that number as a negative power of 10. 

 
Thus:  0.00732 = 7.32 x 10 3−   
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In this example, the decimal point was moved three places to the right, again resulting in 
7.32. To compensate for the change, 7.32 was multiplied by 10 3−  to make the two 
quantities equal. 
 
Reverse the process by performing opposite actions.  

 
2.4 x 10 3   = 2,400 

 
The decimal point was moved to the right the number of places indicated by the power of 
10. The following is example of a number less than 1: 
 

3.24 x 10 2−   = 0.0324 
 
Here the decimal was moved to the left two places, as indicated by the power of 10. 
Summarize these actions by saying the following: A number larger than 1 has a 
positive power of 10. A number smaller than 1 has a negative power of 10. The 
number 1 itself has a zero power of 10 because 10 0 = 1. 10 1   is usually written as 10, the 
power of 1 being understood. It is necessary, however, to include the minus sign in 10 1− . 
  
Sometimes it is necessary to express a number in a particular exponential form that was 
not described in the examples thus far. The following examples show several ways of 
expressing 354.  
 

3.54 x 10 2  354 x 10 0  0.0354 x 10 4  
 
35.4 x 10 0.354 x 10 3  3,540 x 10 1−  

 
Multiplication and Division of Exponential Numbers 
 
Powers of 10 are used most often to solve problems of multiplication and division when 
abbreviated forms of numbers are needed to simplify the procedure. 
 
Rule for Multiplication of Exponents 
 
To multiply powers of the same base, add their exponents.  
 
Example: 2 2  x 2 3  = 2 5  
 
Proof: 2 2  = 4; 2 3  = 8; 2 5  = 32 

4 x 8 = 32 
 
Note:  If no exponent is given, the exponent is understood to be one. 
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Rule for Division of Exponents 
 
To divide powers of the same base, subtract the exponent of the divisor from the 
exponent of the dividend. 
 
Example: 3 5  ÷ 3 3  = 3 2

 

 
Proof: 3 5  = 243; 3 3  = 27; 3 2  = 9 

243 ÷ 27 = 9 
 
It should now be apparent that any number with any exponent of zero is equal to 1. 
According to the rules just stated: 
 

2 2  x 2 0  = 2 2 0+  = 2 2  
 
2 2  ÷ 2 0  = 2 2 0−  = 2 2  

 
Note: Exponents can be added (52 + 53 = 150) or subtracted (63 – 62 = 180), but 

both of these operations require the rule of multiplication of exponents 
and were not discussed for this reason. 
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Knowledge Check  
 
Exponents 
 
1. Express the following quantities in exponential form.  

a. 3 to the third power 
b. 10 to the seventh power 
c. 2 to the fourth power 
d. 9 to the second power 

 
 
2.  Find the numerical value of the following numbers 
 
 a. 142 b. 63 c. 35 
 
 d. 53 e. 24 f. 152 
 
 
3. Convert the numbers listed below to the positive or negative powers of 10 that are 

indicated. 
 

a.  536,000 to the fifth power of 10  _______________________  
 
b. 2.63 to the minus two power of 10  _______________________  

 
4. Perform the indicated operation. 
 
 a. 22 x 22 b. 33 x 33 c. 52 x 53 

 
 d. 43 x 40 e. 32 ÷ 3 f. 53 ÷ 52 
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Answers to Knowledge Check 
 
Exponents 
 
1. a. 33 b. 107  c. 24 

 
 d. 92 
 
2. a. 196 b. 216  c. 243 
 
 d. 125 e. 16  f. 225 
 
3. a. 5.36 x 105 b. 263 x 10-2 
 
4. a. 16 b. 729  c. 3125 
 
 d. 64 e. 3  f. 5 
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Introduction to Basic Algebra 
 
Learner Objectives 
Upon completion of this unit, the student will solve problems with signed numbers and 
equations having unknowns and rewrite formulas to determine the answer. 
 
Ratio 
 
A ratio shows the relationship between two like numbers or values. A ratio may be 
written as a fraction. (e.g., 1/2, or 2/4), or a ratio may be expressed with the ratio sign (:) 
(e.g., 2:4). The last form may be expressed as 2 is to 4. The word per may also be used to 
express ratios, such as revolutions per second. 
 
The separation of a quantity according to a given ratio is a common ratio problem. 
 
Example: 500 steel parts must be distributed to three machine shop departments in 

the ratio of 2:3:7. How many parts will each department receive? 
 
Solution: Step 1 Add the terms of the ratio to find fractional parts: 2 + 3 + 7 = 12. 

The fractional parts are 2/12, 3/12, and 7/12.  
 
Step 2 The three departments will receive the following number of 

parts: 
a.  2/12 x 500  =  83 
b.  3/12 x 500  =  125 
c. 7/12 x 500  =  292 
 Check Answer: 500 

 
Proportion 
 
A proportion is the equality between two ratios. A proportion is usually expressed by the 
sign of two colons (::). It may also be written as a fraction.  
 
Examples: 

1. 1:2:: 2:4 is read “1 is to 2 as 2 is to 4.”  
2. 1/2 = 2/4 
 
In these examples, the 1 and 4 are called the extremes and both 2s are called the 
means. The product of the extremes is equal to the product of the means. If the 
proportion is expressed as 1

2 = 2
4 , notice that by multiplying the diagonal opposite 

members, the results will be equal (4). A proportion is not a proportion unless the 
diagonally multiplied values are equal. This means that a missing number in a 
proportion can be found if the other three are known. 
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Example: What is the value of the missing term in 3/4 = 9/x? 
 
Solution: 1. 3 x x = 4 x 9  
 2. 3x =  36 
 3. x  =  36/3  = 12 
 
Proportion problems can be applied to speeds, temperatures, lengths, quantities, and 
areas. 
 
Signed Numbers 
 
Some numbers are called positive numbers, and others are called negative numbers. 
Negative numbers are less than zero, and positive numbers are more than zero. 
Temperature readings are examples of both types of numbers. The sign for positive 
numbers is (+), and the sign for negative numbers is (-). When no sign is used, the 
number is considered to be positive. 
 
A straight line with a set of numbers is shown in Figure 29. The numbers are placed one 
unit apart. The first mark is 0. The number 1 is one unit to the right of point 0, the 
number 2 is two units to the right, and so forth. These values are positive (+) numbers. If 
the line extends several units to the left of the zero mark, the numbers are less than zero 
and are called negative (-) numbers. Numbers that are expressed without the positive (+) 
sign are assumed to be positive. However, negative numbers are written with the negative 
(-) sign (e.g., -9) (Figure 29). 
 
Figure 29 – Positive Numbers 
 

 
 
Symbols can be used to represent variables along the number line ( e.g., x and y). For 
example, assume that variable x is unknown. It may be located anywhere along the line. 
The expression x + 5 means that whatever the value of x, the position of the variable must 
be five units to the right of x. In the expression x - 6, the variable must be six units to the 
left of x. If x has the value of 3, then x + 5 = 8. Therefore, numbers have both magnitude 
and direction.  
 
The addition and subtraction of positive and negative numbers can also be illustrated 
with the number line shown below. In adding like values + 2 and + 3, locate + 2 on the 
line, and add + 3 by moving three spaces to the right. What is the answer? The answer 
should be 5 (Figure 30). 
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Figure 30 – Adding and Subtracting Like and Unlike Numbers 
 

 
 
Numbers with unlike and like signs can also be illustrated. To subtract 5 from + 2, locate 
2 on the number line, and count 5 units to the left of 2. The value can be expressed as 
follows: 2 - 5 = - 3. What is the value of 8 - (-3)? The answer should be 11. 
 
What is -4 + (+9)? The answer is 5. 
 
One other example is necessary. What is the value of -6 - (+4)? Locate +4 on the number 
line. Then count the number of units from +4 to -6. There are 10, and the unit should be 
expressed as -10. 
  
The X and Y Axes 
  
An item called the coordinate system is used to depict ordered pairs (more than one 
variable) of numbers. It is often used to express the relationship between two variables. 
Instead of having one line of numbers, two sets of numbers may be required. These 
numbers can be expressed graphically (figures 31 and 32). 
  
Figure 31 – Pairs of Numbers 
  

 
 
 
Figure 32 – X and Y Axes 

 
The horizontal axis is called the x-axis, and the vertical axis is called the y¬-axis. The 
point where they intersect is called the origin. The location of points that represent 
ordered pairs of numbers of variables is called plotting. For example, a pair of numbers 
(1, 2) is given. Both numbers are positive numbers. The first number would be plotted 

X 

Y 
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one unit to the right of the origin of the x-axis. The second number would be plotted two 
points above the origin of the y-axis. The coordinate system in Figure 33 shows a plotting 
for the numbers -4, 4. Line -4 is located on the x-axis four units to the left of the origin. 
Line 4 is located four units above the origin of the y-axis. 
 
 
Figure 33 – The Coordinate System 
 
 

 
 
The plots in Figure 33 are linear because they produce straight lines. Curvilinear plotting, 
producing curved lines, is also common practice in electrical and electronics work. 

 
Adding Signed Numbers  
  
The mathematical sign that indicates the process called addition is the plus sign (+). The 
minus sign (-) denotes subtraction. The plus and minus signs are referred to as signs of 
operation because they are used in problems of mathematics to indicate what operation is 
to be performed with specific quantities. 
  
In performing mathematical operations with signed numbers, the result is often a minus 
quantity and is referred to as a negative number. Positive and negative numbers can be 
combined or added using many of the principles of addition for whole numbers. 
  
Rules for Adding Numbers with Like Signs 
 

• Find the arithmetical sum. 
• Place the common sign before the sum. 

  
Example: Add (+4) + (+6). 
 
Step 1 Find the arithmetical sum. 

X 

Y 
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 4 + 6 = 10 
 
Step 2 Place the common sign (+) before this answer. 
 (+4) + (+6) = +10 
 
Example: Add (-3) + (-2). 
  
Step 1 Find the arithmetical sum. 
 3 + 2 = 5 
 
Step 2 Place the common sign before this answer. 
 (-3) + (-2) = (-5) 
  
Rules for Adding Number with Unlike Signs 
 

• Subtract the smaller number from the larger.  
• Place the sign of the larger before the sum. 

 
Example: Add (+7) + (-3). 

 
Step 1 Subtract the smaller from the larger.  
 7 - 3 = 4 
 
Step 2 Place the sign of the larger number before the answer. 
 (+ 7) + (-3) = + 4 
  
When adding more than two numbers with unlike signs, add all positive numbers first. 
Then add all negative numbers. Subtract the smaller amount from the larger and place the 
sign of the larger before the final sum. 
 

Examples of Adding Signed Numbers 
 

1. -7 + (-7) = -14 
2. 6 + 3 = 9 
3. -3 + 5 = 2 
4.  -3 + (-3) + 2 + 4 
 (-3) + (-3) = -6 
 2 +4 = 6  
 6 - 6 = 0 
5. a +  (-3a)  =  -2a 
6. 4a + (-3a) + (-2b) + b 
 4a + (-3a) = a 
 (-2b) + b = -b 
 Therefore, 4a - 3a - 2b + b = a – b. 
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Subtracting Signed Numbers  
 
Subtracting is finding the difference between two numbers. To subtract signed numbers,  
change the sign of the subtraction and follow the rules for addition. 
Examples: a. Subtract 10 from 22. 
 
 +  22  + 22    
 (-)   +  10 - 10 
   12  

 
b. (-5) - (-8) = -5 + 8 = 3  
c. (-8) - (+ 16) = -8 - 16 = -24  
d. (-a) - (-2a) = -a + (+2a) = a  
e. (-x) - (+7x) = -x - 7x = -8x 
 

Multiplying Signed Numbers 
  
When two numbers with like signs are multiplied by each other, the product is positive 
(+). When two numbers with unlike signs are multiplied by each other, the product is 
negative (-). 
  
Examples: a. Multiply +3 by -2. 
  3 x (-2) =  -6 
 b. Multiply 8 by 6. 
  +8 x (+6) = +48 
 c. Multiply a by 3. 
  3 x a = 3a 
 d. Multiply 10a by -2. 
  10a x (-2) = -20a 
 e. Multiply 2a by -3b. 
  2a x (-3b) = -6ab 
 f. Multiply 2a by -3a. 
  2a x (-3a) = (-6) x a x a == -6a2 
  
Dividing Signed Numbers 
 
If the divisor and dividend have the same sign, the answer in a division problem is 
positive. The answer is negative if the divisor and dividend have unlike signs. 
 
Examples: a. Divide -14 by -7. 
   -14/-7 = +2 
  b. Divide -20 by +10. 
   -20/+10 = -2 
  c. Divide 6n by 2. 
   6n/2 = 3n 
  d. Divide -5ab by –a. 
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   -5ab/-a = +5b 
  e. Divide 6a3b2 by -3ab. 
   6a3b2/-3ab = -2a2b 
  
Algebraic Equations 
 
An equation is a statement to indicate that two quantities on each side of an equal sign are 
equal. The statement C = πD is an equation. Solving an equation means to find the value 
of the unknown in terms of what is given about the other numbers in the equation. What 
is done to one side of the equation must also be done to the other side. The same number 
may be added to both sides without affecting the equality of the equation. Both sides of 
an equation may also be subtracted, divided, or multiplied by the same number. 
 
The solution to an equation may be checked for accuracy by substituting the value of the 
unknown to the equation. 
 
Use of Parentheses, Brackets, Braces, and Bars 
  
Parentheses ( ) are often used to group quantities together. In the example 5 + (9 - 6 + 4), 
the numbers in parentheses are considered together. The quantity in the parentheses must 
be solved first. 
 
Examples:  a.  16 - (4 + 2 + 3) = ?  
  16 - 9 =  7 
 b. 10(4 + 2) = ? 
  10 x 6 = 60 

               c. 12
2(3 1)−

= ? 

  12
2 2x

 = 12
4

 = 3  

 d. 10a - (7a + 2a) = ?  
  10a - 9a = a 
 e. 3b x (4b -2b) =? 
  3b x 2b = 6b2 

 f. 4
2(6 4 )

ab
a a−

 = ? 

  4
2 2

ab
x a

 = 4
4
ab
a

 = b 

 
Brackets [ ], braces { }, and the bar ― are grouping symbols used to indicate order of 
computation and to separate one quantity from another. 
  
When solving problems with grouping symbols, follow these simple rules: 

• Perform all mathematical operations within the parentheses and under or over the 
bar first.  
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• Next perform any operation enclosed in brackets [ ]. 
• Finally, do the operations indicated within the braces { }. 

  

Example: [5 + (7 3)
2
+ ] x [3 + (6 2)

8
+  ] = 

                                      
 [5 + 5] x [3 + 1] = 
 
 10 x 4 = 40 
 
Letters Used as Symbols 
 
Capital letters and lowercase letters are often used as symbols to denote different 
quantities and values. For example, the capital letter F may denote the force of a moving 
object. If the object was a bar of gold, the lowercase letter g may be used to designate the 
object. When using the letters and symbols, be certain that the quantities or values they 
represent are clearly defined. 
 
Use of Sub-Numbers 
  
Because a quantity may take on many different values or measurements, sub-numbers or 
subscript notation is used to identify particular measurements or values of a quantity. 
Sub-numbers are placed to the right of and slightly below the letter. The symbol A1 
would read “A sub-one.” This quantity can be distinguished from the next, which may be 
A2 (“A sub-two”) or A3 (“A sub-three”), by using the sub-number. If A represents the 
total area of a residential dwelling, then A1, A2, and A3 could represent different 
components or rooms of the dwelling. 
 
Use of Coefficients, Exponents, Bases, and Powers 
 
When working with signed numbers and algebraic expressions, letter symbols are used 
with numerals and integers (any whole number, positive or negative, or zero) to express 
values and processes. 
  
The small 2 and 3 placed to the right and slightly above the a and the b in writing a2 and 
b2 are operationally defined as exponents. The letters a, and b are called the base. Then a2 
is called a power of the base a and b2 is called a power of the base b. 
 
8a2 - 4b2 means that 4b2 is being subtracted from 8a2. Both are known as terms in the 
algebraic expression. The numbers placed before the letters are called coefficients. Thus, 
in the algebraic expression 8a2 - 4b2, 8 is the coefficient of a2, and 4 is the coefficient of 
b2. When the coefficient is placed in this manner, it indicates multiplication, i.e. (8a2 
means 8 x a2). 



Mississippi Workforce University 

Basic Mathematics  99 

 
Reciprocal Operations 
 
It is very common to see algebraic expressions and equations utilizing reciprocals among 
functions of trigonometry, geometry, physics, and so forth. The reciprocal is the inverse 
of a number or expression. In simpler terms, a reciprocal is 1 divided by a number (1/N) 
where N represents any number. In the next section, you will use reciprocals in 
trigonometric functions and when inspecting the ratios of the functions of sin A, note that 
they are not independent of each other (Figure 34). It will be obvious that sine is the 
reciprocal of cosecant. 
 
 
Figure 34 – The Reciprocal 

 
  
 
Reciprocals are useful tools in determining ratios in many basic situations encountered as 
a part of everyday work in industry. 
 
Formulas 
  
A formula is an abbreviated method of showing a combination of mathematical 
operations. Formulas are used in industrial shops and scientific laboratories to find 
dimensions for parts, manufacture products, build structures, and solve home and 
business problems. Formulas support basic mathematical truths and require the 
application of the four basic arithmetic processes. Once solved, a formula expresses a 
required dimension or quantity. 
 
Letters and symbols are used to express formulas. The following are examples of 
formulas. 
 

 R = N
T

   

  
In this example, R is the speed of revolutions of a wheel, N is the number of revolutions 
of the wheel, and T is the time that it revolves. 

 H = 
746
va   

 
In this example, H is the horsepower of a motor, v is the voltage, and a represents amps. 
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Formulas are used by farmers who must know how much grain is in a storage facility. 
Carpenters commonly use formulas to figure dimensions such as roof elevations and 
pitch. Mechanics use formulas to determine the surface area of a piston or the volume of 
a cylinder. Wherever it is practical to take a shortcut in solving problems, the use of 
formulas is convenient. The following are examples of some geometric formulas. 
 
1. Let c = hypotenuse, a = altitude, and b = base of a triangle; then 

Formula 1: c2 = a2 + b2 
 

Formula 2: c = 
2 2a b+   

 
Formula 3: a2 = c2 - b2, transposed, b2 = c2 - a2 

 

2. Let A = area of a circle; 1r = an approximate value or 3.14; r = the radius of a 
circle (1/2 the diameter); d = the diameter; and c = the circumference; then 

 
Formula 1: π = c/d, or π = c/2r 
 
Formula 2:  c = πd, or c = 2πr 
 
Formula 3:  A = πr2 

 
 
Transposing 
 
Unknown values may be found in equations by moving a quantity from one side of the 
equation to the other by changing its sign. This is called transposition.  
 
Examples:  a. x - 3 = 5 
  x = 5 + 3  
  x = 8 
 
 b. x/2 = 10  
  x = 2 x 10  
  x = 20 
  

c. 3x = 30  
 x = 30/3 
 x = 10 
 
d. What number added to twice itself equals 60? 
 x + 2x = 60 
 3x = 60 
 x = 60/3 
 x = 20 
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Solving Equations with Radicals 
 
In industry, many calculations in fields such as electronics, masonry, and carpentry 
include the use of either the square or the square root of one or more quantities. For 
example, in electricity, power equals the square of the current (I) multiplied by the circuit 
resistance (R) and is given in the equation P = I2R. 
  
In the following equation, the wanted factor must be expressed with an exponent of 1. 
 2x2 = 50 
  
If we divide both sides by 2, the result is: 
 x2 = 25 
 
Finding the square root of both sides, we determine: 
 x = 5 
 
In actual practice, the square root is either a positive or a negative value because either 
value squared gives the same product. However, in practical problem situations, the 
negative may have little or no practical meaning. Hence, we use the positive value, which 
is called the principal root of a number. 
 
The following equation demonstrates the method used for solving problems with radicals 
in the original equation: 
 3R  = 6 
 
In order to solve for R, the radical must be eliminated. This is done by squaring both 
sides: 
 3R = 36  
 R = 12 
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Knowledge Check  
 
Introduction to Basic Algebra 
 
1. Solve for x in the following problem: 1/2 = x/6 
 
 
2. Add the following signed numbers:  
 a. - 3 + (-5) = 
  
 b. -2 + (-2) + 3 + 2 = 
 
 c. -b + (-3a) + 4a + (-6b) = 
 
 
3. Subtract the following signed numbers:  
 a. (-3) - (-6) = 
  
 b. (-4) - (+10) = 
 
 c. (-x) - (-3x) - (5x) = 
 
 
4. Express the following statement in an algebraic formula: 
 The amperage of an electric motor is equal to the wattage divided by the voltage. 
 
 
5. Solve for x in the following equations: 
 a. x - 9 = 23 
 
 b. x/10 = 20 
 
6. Divide -12 by -6. 
 
 
7. Express the following question as an algebraic formula and solve: 
 What number subtracted from one third of itself equals twice itself squared? 



Mississippi Workforce University 

Basic Mathematics  103 

Answers to Knowledge Check  
 
Introduction to Basic Algebra 
 
1. 1/2 = x/6  
 2x = 6 
 x = 6/2  
 x = 3 
 
2. a. -3 + (-5) = -8 
 b. -2 + (-2) + 3 + 2 = 1 
 c. -b + (-3a) + 4a + (-6b) = a - 7b 
 
3. a. (-3) - (-6) = -3 + (+6) = 3  
 b. (-4) - (+10) = -4 - 10 = -14  
 c. (-x) - (-3x) - (5x) = -3x 
 
4. A = W/V 
 
5. a. x = 23+9  
  x = 32 
 b. x/10 = 20  
  x = 10 x 20 
  x = 200 
 
6. -12/-6 = +2 
 
7. x/3 - x = 2x2  
 x(1-3) = 6x2  
 1 - 3 = 6x 
 -2 = 6x  
 x = -2/6 
 x = -1/3 
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Introduction to Trigonometry 
 
Learner Objectives 
Upon completion of this unit, the student will graphically identify the parts of a right 
triangle, recognize formulas, and perform mathematical operations involving sine, 
cosine, and tangent functions of angles. 
 
Trigonometry is a branch of mathematics. The word trigonometry comes from the Greek 
language and means to measure a triangle. Thus, this section deals with the measurement 
of triangles. The unknown parts of triangles may be determined by the use of algorithmic 
procedures. Problems in trigonometry are solved by using symbols and constructing 
algebraic equations. 
 
Trigonometry and geometry are related because both of these branches of mathematics 
deal with triangles. The right triangle is analyzed first.  
 
Hypotenuse of a Right Triangle 
 
A triangle is a three-sided figure. The sides are made up of straight lines. Triangles are 
classified in geometry with respect to their angles. The right triangle contains one right 
(90°) angle. The height or altitude of a right triangle is the perpendicular distance from 
the base to the vertex of the opposite angle. The hypotenuse of a right triangle is the side 
opposite the right angle (Figure 35). 
 
Figure 35 – Right Triangle 
 

 
 
The length of any side of a right triangle can be found if the other two sides are known. 
The rule for finding the length of the sides is as follows: 
 
The square of the hypotenuse of a right triangle is equal to the sum of the squares of the 
other two sides. 
 
If c = hypotenuse, a = altitude, and b = base, the rule can be expressed as  
 
 c2 = a2 + b2.  
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By use of the rules of algebra, the rule can also be expressed as follows: 
  
 a2 = c2 - b2, or a = 2 2c b−  

 b2 = c2 - a2, or b = 2 2c a−  
 
Example: What is the diagonal distance from A to B? Round off to the nearest inch. 
 

 
 

Solution: c2 = a2 + b2 = 2.52 + 8.52 = 6.25 + 72.25 = 78.50 
 

c2 = 78.50  c = 78.50   c = 8.86    
The decimal can be rounded off to the nearest inch as follows: 12 x 0.86 = 
10.32 = 10. Therefore, the distance from A to B is 8 feet 10 inches. 

  
 
Example: If c = 4 inches and b = 2 inches, what is the length of a? 
  
Solution: a2 = c2 - b2 = 16 inches – 4 inches = 12 inches 
  

a = 12  = 3.46. The decimal can be converted to the nearest 1/8 inch as 
follows: 
 

0.46 x 8
8

 = 3.68
8

 = 4
8

. Therefore, c = 3 4
8

 (or 3 1
2

 ) inches. 

 
Of course, the base can also be found if the other two sides are given. A quick way to 
obtain square roots is to use an electric calculator that can compute square roots or a to 
use a table of square roots. Check with your instructor or course monitor if further 
assistance is needed. 
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Trigonometric Functions of an Angle 
  
A function is a quantity whose value depends upon that of another quantity or quantities. 
Trigonometry provides methods for (a) calculating angles if the sides are known, and (b) 
calculating the sides if the angles are given. These methods will be used with the right 
triangle. If perpendicular lines were dropped at different points on a right triangle, three 
similar triangles would be formed: triangles CAB, C1AB1, and C2AB2. This means that 
the ratio of any two sides on one triangle equals the ratio of the corresponding sides of 
one of the other two triangles.  
 

 BC
AC

 = 1 1

1

B C
AC

 = 2 2

2

B C
AC

 or 1 1B C
AB

 = 1 1

1

B C
AB

 = 2 2

2

B C
AB

 

 
The size of the right triangle may change, but the values of the ratios of the sides remain 
the same (Figure 36). 
  
Figure 36 – The Function 
 

 
Each of the ratios is a function of angle A. The value of the ratio BC

AC
 is a function of 

the magnitude of angle A. If angle A remains the same, the value BC
AC

will remain the 

same. 
 
The Tangent Function 
 
The tangent function in a triangle is the ratio of the length of the opposite side of one 
angle over the adjacent non-hypotenuse side. In Figure 37, the ratio BC is called the 
tangent of angle A. It is the ratio of the side opposite angle A divided by the side next 
(adjacent) to it, other than the hypotenuse.  
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Figure 37 – The Tangent Function 
 

 
 
  

 Tangent A = opposite side
adjacent side

  

 
Fortunately, the values of the tangents of angles have been computed. These can be found 
in tables of a trigonometry textbook. If angle A is equal to 68° degrees, the tangent value 
is 2.4751. The table can be used to solve many trigonometric problems. 
  

 
Table of Trigonometric Functions 

  
ANGLE SINE COSINE TANGENT 

68° 0.9272 0.3746 2.4751 
69° 0.9336 0.3584 2.6051 
70° 0.9397 0.3420 2.7475 
71° 0.9455 0.3256 2.9042 

 
Example: Two men are observing a building. One observer indicates that point C is 

directly overhead. The observer at point B, 200 feet due north of A, 
estimates the angle of elevation to be 72°. What is the altitude of the 
building? (Figure 38.) 

 
Figure 38 – Roof Support 
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Solution: tan B = opposite side
adjacent side

 = CA
BA

 = 
200
CA  

 
 Using a table of trigonometric functions, tan B = 3.0777. 

 Substituting, 3.0777 =  
200
CA        

 Transposing, CA = 200 x 3.0777 = 615.5.  
 
 Altitude = 615.5 feet. 
 
The Sine and Cosine Functions 
 
The sine and cosine are ratios other than the tangent function that exist between the sides 
of triangles. As the tangent, they have equality of value for a given size angle. Again, the 
size of the triangle is not a factor (Figure 39.). 
  

 a
c

 is the sine of ∠  A (expressed as sin A) 

 

 b
c

 is the cosine of ∠  A (expressed as cos A) 

 
Or, the definitions can be stated as follows: 
  

 sin A = opposite side
hypotenuse

 

 

 cos A = adjacent side
hypotenuse

 

 
Figure 39 – The Sine and Cosine Function 
 

 
Other ratios exist between the sides of triangles such as cotangent and secant. However, 
these are not covered in this unit. If you wish to obtain more information on these 
additional ratios from supplementary materials, consult the instructor or course monitor. 
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Knowledge Check 
 
Trigonometry 
 
1. Sketch a right triangle, and identify the base, altitude, and hypotenuse. Also, show 

where the 90° angle is located. 
 
2. Write the formulas for solving the base, altitude, and hypotenuse of a right 

triangle. 
 
 
3. Sketch a right triangle, and identify the adjacent side and opposite side. 
 
 
4. Using a table of trigonometric functions, what is the tangent of a 70° angle? 
 
 
5. What is the cosine of a 68° angle? 
 
 
6. How is the ratio for tangent A expressed? 
 
 
7. Express the ratio for sin A and cos A.  
 
 
8. What is the distance from A to C in this figure? Round off to the nearest 

hundredth inch.  
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Answers to Knowledge Check  
 
Trigonometry 
 
1. 

  
 
 
2. b2 = c2 - a2  or  b = 2 2c a−   
 
 a2 = c2 - b2 or a = 2 2c b−   
 
 c2 = a2 + b2 or c = 2 2a b+  
 
3.  

  
 
4. 2.7475 
 
5. 0.3746 
 

6. opposite side
adjacent side

 

 

7. sin A = opposite side
hypotenuse

  cos A = adjacent side
hypotenuse
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8. tan A = opposite side
adjacent side

 

 
 From table, tan 70° = 2.7475. 
  

 Substituting, 2.7475 = 4
x

. 

 
 Transposing, 2.7475x = 4 
 

 x = 4
2.7475

 =  1.46 

  
 Therefore, side AC = 1.46 inches. 
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The Metric System 
 
Learner Objectives 
Upon completion of this unit, the student will perform problems and exercises of metric 
measurements using tools and conversion tables described in this unit. 

 
Metrication 
 
The word metrication denotes the process of changing from the English weights and 
measurements system to the metric system. Metrication is in current use across the 
nation. 
 
The United States is the only major country today that does not use metrics as the 
standard for weights and measurements. Because of modern means of travel, and as 
countries depend more on imports and exports, a single standard for weights and 
measurements is needed throughout the world. This standard will be the metric system. 
The United States, therefore, is in the process of changing to the metric system. 
 
Some industries in the United States, such as the drug and film industries, have been 
using the metric system for many years. Other industries are in the process of changing to 
metrics. Several states have recently passed laws requiring schools to teach metric 
education. 
 
Effect of Change to Industry 
 
Industrial workers will need to learn the new metric system of weights and measurements 
to replace the present system of English weights and measurements. Millimeters, 
centimeters, meters, and kilometers will be used for linear measurements. The milligram, 
gram, and kilogram will be used to measure weights; the milliliter and liter will be used 
to measure liquids. 
 
Basic Principles of the Metric System 
 
The metric system will make measuring and using measurements easier than the methods 
now used in the United States. Here are a few basic principles of the metric system that 
should be remembered. 
 
All the divisions of the basic units, or prefixes, are the same regardless of what might be 
measured. Although distance is measured in meters, weight in grams, and liquid in liters, 
the prefixes of these measurements are the same. 
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These prefixes are as follows: 
kilo - 1,000 units 
hecto - 100 units 
deka - 10 units 
deci - 0.1 unit (one tenth of the unit) 
centi - 0.01 (one hundredth of the unit) 
milli - 0.001 (one thousandth of the unit) 
 

The most commonly used prefixes are kilo, centi, and milli. 
 
The same prefixes are used for different types of measurement such as the following: 
 

A weight measurement: 
9 milligrams = nine-thousandths of a gram 

A distance measurement: 
9 millimeters = nine-thousandths of a meter  

A liquid measurement: 
9 milliliters = nine-thousandths of a liter 

 
Metric weights and measurements are based on the decimal system. This should make 
the metric system easier to teach and use because there are no fractions or mixed 
numbers. Two simple math problems may help point out this advantage to students. 
 
Example 1: Using three pieces of masking tape of the following English measurement 

lengths 4 1/8 inches, 7 9/16 inches, and 2 3/4 inches, determine the total 
length of the tape.  

Solution: 
 
Step 1  Find the least common denominator (16). This must be done because unequal 

fractions cannot be added. 
Step 2  Convert all fractions to the least common denominator.  
 

  14
8

 = 24
16

 

  97
16

 = 97
16

 

  32
4

 = 122
16

 

    2313
16

  = 714
16

 

 
Step 3  Add to find the sum.  
 
Step 4  Change the sum to the nearest whole number. 
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Example 2: Using three pieces of masking tape of the following lengths 85 mm, 19.4 
cm, and 57 mm, determine the total length of tape. 

 
Solution: Millimeters and centimeters cannot be added. The conversion to all 

millimeters or centimeters, however, is very easy because of the decimal 
system. The problem can be solved in only two steps. 

 
Step 1  Convert to all millimeters or centimeters. 
 
   85 mm = 85 mm or 8.5 cm 
   19.4 cm = 194 mm or 19.4 cm 
   57 mm = _57 mm or _5.7 cm 
     336 mm =  33.6 cm 
  
Step 2  Add to find the sum. 
      
  336 thousandths of a meter is the same as 33.6 hundredths of a meter. 
  
Metric Abbreviations 
 
Drawings are of little value unless they contain dimensions. Because it would be time 
consuming for the drafter and would take too much space to print the words inches or 
feet after each dimension, symbols are used instead. In the English system of 
measurement, the symbols (") for inches and (') for feet are used. 
 
In the metric system of measurements, the words are even longer; therefore, 
abbreviations are used throughout. The basic unit for length, the meter, is abbreviated by 
using the small m. Abbreviations for metric linear measurements are as follows: 
  
 mm   = millimeter    = one thousandth of a meter 
 cm = centimeter    = one hundredth of a meter 
 km = kilometer = one thousand meters 
  
In most drawings, millimeters or centimeters are used. All rules of dimensioning are the 
same. A dimensioned drawing would appear as shown in Figure 40. 
 
Figure 40 – Dimensioned Drawing 
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If all of the dimensions on a drawing are in the same unit, such as all in millimeters, then 
a notation to that effect can be made on the drawings. When this is done, all 
abbreviations following the number are omitted. Such a dimensioned drawing would 
appear as in Figure 41. 
 
Figure 41 – Dimensioned Drawing with Note for Standard Unit 

 Application 
 

 
 
The Metric Scale 
 
Metric measurements are based upon the decimal system. This makes measuring with a 
metric scale relatively easy because there are no fractions. 
 
The metric scale is graduated (marked off) into millimeters. The short lines shown on the 
scales in Figure 43 represent millimeters. The longer lines are the centimeter marks (10 
millimeters = 1 centimeter). 
 
Figure 42 – Application of Metric Scale 
 

 
 
Notice that both scales are graduated the same, but the numbering on them is different. 
On the top scale, the millimeters are numbered, whereas the centimeters are numbered on 
the bottom scale. The abbreviations mm for millimeter or cm for centimeter are always 
marked on the left side of the scale close to the 0 number. When using a metric scale, 
always look for this abbreviation to know how it is numbered. 
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When measuring a distance with a metric scale, always place the 0 at the starting point 
and read the measurement at the end point. Study Figure 43. The line is 110 mm long (or 
11cm). 
 
Figure 43 – Application of Metric Scale 

 

 
 
 
What happens when the end of the line being measured does not fall on one of the 
millimeter marks on the scale? Study Figure 44. Notice that the line ends halfway 
between 83 mm and 84 mm. The length of the line is 83.5 mm (or 8.35 cm). 
 
 
Figure 44 – Application of Metric Scale 
 

 



Mississippi Workforce University 

Basic Mathematics  117 

Knowledge Check 
 
The Metric Scale 
 
Measure the lines on this page, and indicate the length in the space provided. Use a 
metric scale provided by your instructor or supervisor. 
 

  
 
 a. ____ mm f. ____ mm 
 
 
 b. ____ mm g. ____ cm 
 
 
 c. ____ cm h. ____ mm 
 
 
 d. ____ mm i. ____ mm 
 
 
 e. ____ cm j. ____ cm 
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Answers to Knowledge Check 
 
The Metric Scale 
 
a. 121 mm 
b. 90 mm 
c. 3.50 cm 
d. 111 mm 
e. 7.0 cm 
f. 85 mm 
g. 11.8 cm 
h. 12 mm 
i. 101 mm 
j. 4.6 cm 
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Conversion Factors 
 
To change a common fraction to a decimal equivalent, divide the numerator by the 
denominator and write the quotient in decimal form. For example, 3/5 can be converted to 
a decimal equivalent by dividing 3. by 5, which equals 0.6. 
 
Conversion Table for Length 
 
Conversion charts are used to show equivalents from one standard of measurement to 
another. Some of the metric equivalents of U.S. standard measures for length are shown 
in the Conversion Table for Length. Powers of 10 are used to represent some of the 
values. 
 

Conversion Table for Length 
 

 cm meter Km inch feet 
1 centimeter = 1 10-2 10-5 .394 3.28 x 10-2 

1 meter = 100 1 10-3 39.4 3.28 
1 kilometer = 105 1000 1 3.94 x 104 3280 

1 inch = 2.54 2.54 x 10-2 2.54 x 10-5 1 8.33 x 10-2 
1 foot = 30.5 .305 3.05 x 10-4 12 1 

 
Conversion Table for Area 
 
Square measure is used to determine the area of a surface. Square measure involves the 
dimensions of length and width. A table for converting area measurements is shown here. 

 
English 

1 square foot = 144 square inches 
1 square yard = 9 square feet 
1 square rod = 30.25 square yards 

 
Metric 

1 square meter = 10,000 square centimeters 
1 square meter = 1, 000,000 square millimeters 
1 square centimeter = 100 square millimeters 
1 square centimeter = 0.0001 square meter 
1 square kilometer = 1,000,000 square meters 
 

Conversion Table for Area 
 

 meter2 cm2 feet2 inch2 
sq. meter = 1 104 10.8 1,550 

sq. centimeter = 10-4 1 1.08 x 10-3 0.155 
sq. foot = 9.29 x 10-2 929 1 144 
sq. inch = 6.45 x 10-4 6.45 6.94 x 10-3 1 
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Conversion Table for Pressure 
 
A table for converting pressure is shown below. 
 

 Nt./Meter2 lb/in2 lb/ft2 
1 Newton per meter2 1 1.45 x 10-4 2.09 x 10-2 

1 pound per inch2 6.90 x 103 1 144 
1 pound per foot2 47.9 6.94 x 10-3 1 
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Knowledge Check  
 
The Metric System 
 
1. Which one of the following is not a metric measurement unit?  

a. Millimeter 
b. Centimeter 
c. Square foot 
d. Cm2 

 
2. Milli is the prefix for which one of the following? 

a. 100 ones 
b. 0.001 unit 
c. 0.0001 unit 
d. 0.00001 unit 

 
3. How long are lines A and B in this figure? Express in metric units. 
 

 
 
 
4. Use the conversion tables in this chapter to answer the following: 

 
a. 1 inch = __________ millimeters. 
 
b. 1 meter = __________ millimeters. 

 
c. To convert from inches to centimeters, multiply by _________. 

 
d. To convert from square centimeters to square inches, multiply by 

_________. 
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Answers to Knowledge Check  
 
The Metric System 
 
1. c. 
 
2. b. 
 
3. A = 60 mm, or 6 cm 

B = 40 mm, or 4 cm 
 
4. a. 25.4 

b. 1,000 
c. 2.54 
d. 0.155 
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Using the Calculator 
 
Learner Objectives 
Upon completion of this unit, the student will demonstrate skills in the use of an 
electronic calculator in solving problems common to this text. 
 
The calculator has become an important tool in solving mathematical problems in 
industry as well as other professions. The calculator is capable of doing only what the 
user tells it to do. A basic understanding of the process of an operation is necessary 
before a calculator can be used in a competent manner. Once this process is understood, 
the calculator allows many problems to be solved quickly and accurately without lengthy 
and tedious computations. 
 
This unit is designed to help explain the features on most electronic calculators. The keys 
and features described in this unit are common to calculators made by several 
manufacturers. The key symbols may be slightly different from the keys on your 
calculator. Consult your owner’s manual to clarify which keys perform each function. 
 
The Addition Key 
 
Adding whole numbers was covered previously in this manual. If a review is necessary, 
do so at this time. 
 
Example: Add 184.01, 166, 18.2, and 0.65 
 
Step 1 Switch the calculator to the ON position. Turning the power on for most 

calculators will clear the memory, and a “0” should appear in the display.  
(Figure 45). 

 
Step 2 Press the CLEAR MEMORY key if the calculator has one to make sure that 

all functions are cleared from the memory (Figure 45). 
 
Figure 45 – The POWER ON and CLEAR MEMORY Keys 
 

 
 
Step 3  Press keys 184.01 in order from left to right as given. (Note: Be sure to 

depress the DECIMAL key after the 4 and before the 0.) If any key is 
mistakenly pressed, stop the operation. Press the CLEAR ENTRY key to 
cancel, and remove the numbers entered from the memory and display panel 
(Figure 46). Re-enter the correct numbers. 
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Figure 46 – CLEAR ENTRY Key 
 

 
 
Step 4 Check the display panel to ensure that 184.01 is displayed. 
 
Step 5 Press the PLUS key (Figure 47). 
 
Step 6 Press keys 166. 
 
Step 7 Press the PLUS key. 
 
Step 8 Press keys 18.2. Do not forget the DECIMAL key.  
 
Step 9 Press the PLUS key. 
 
Step 10 Press keys 65. 
 
Step 11 Press the EQUAL key (Figure 47). The display should show the sum 368.86. 
 
Figure 47 – PLUS and EQUAL Keys 
 

 
 
Practice the steps above. If possible, memorize the steps before going to the next 
exercise. 
 
The Subtraction Key 
 
If necessary, review the section on subtraction of whole numbers before proceeding. 
 
Example: Subtract 286.5 from 1,068. 
 
Step 1 Press the CLEAR MEMORY key. 
 
Step 2 Press keys 1,068. 
 
Step 3 Press the MINUS key (Figure 48). 
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Figure 48 – MINUS, MULTIPLICATION, and DIVISION Keys 
 

 
 
Step 4 Press keys 286.5. 
 
Step 5 Press the EQUAL key.  
 
The answer should be 781.5. Check the display panel. Memorize the steps above before 
performing the next exercise. 
 
The Multiplication Key 
 
If necessary, review the section on multiplication of whole numbers before proceeding 
with the following exercise. 
 
Example: Multiply 8,468.4 and 172. 
 
Step  1 Press the CLEAR MEMORY key. 
 
Step 2 Press keys 8,468.4. 
 
Step 3 Press the MULTIPLICATION key. Refer to Figure 48 if necessary. 
 
Step 4 Press keys 172. 
 
Step 5 Press the EQUAL key. 
 
The display should show the product 1,456,564.8. Memorize this procedure, and continue 
to the next exercise. 
 
The Division Key 
 
If necessary, review the section on division of whole numbers before proceeding with the 
following exercise. 
 
Example: Divide 986.2 by 143.8. 
 
Step 1 Press the CLEAR MEMORY key. 
 
Step 2 Press keys 986.2. 
 
Step 3 Press the DIVISION key (Figure 48). 
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Step 4 Press keys 143.8. 
 
Step 5 Press the EQUAL key. 
 
The display should read 6.8581363. (Note: Round off as necessary.) 
 
The Memory Key 
 
The memory feature of the calculator (if it has this feature) is a design component that 
stores numbers that may be needed in calculations later on. Because numbers can be 
stored or added to what is already in the memory without affecting any other calculations 
in progress, it is sometimes called a “calculator within a calculator.” The CLEAR key 
will not clear out what is in the memory. Clearing the memory is usually accomplished 
by turning the power OFF and ON, or the calculator may have a key specifically for 
clearing the memory.  
 
The STORE key “stores” the displayed number in the memory without removing it from 
the display. Previously stored numbers are cleared out with each new entry (Figure 49). 
 
Figure 49 – STORE and RECALL Keys 
 

 
 
Press the RECALL key to have the number reappear on the display after it has been 
stored in memory. This feature allows calculations to be performed by recalling stored 
data from the memory and to perform operations repeatedly with common data that have 
been stored for easy computation. The following example shows how to use the memory 
feature in an actual problem: 
 
Example: Find the weekly earnings of an employee who worked the following 

number of hours each day: Monday - 8 hours; Tuesday - 7 hours; 
Wednesday - 6.5 hours; Thursday - 8 hours; Friday - 7.5 hours. The rate of 
pay is $3.95 per hour.  

 
Step 1  Press 3.95. 
 
Step 2  Press the STORE key. 
 
Step 3  Press the number of hours worked on the first day (Monday), 8 hours. 
 
Step 4  Press the MULTIPLICATION key. 
 
Step 5  Press the RECALL key. 
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Step 6  Press the EQUAL key. 
 

The Answer for Monday’s earnings is $31.60. 
 
Now compute Tuesday’s earnings. 
 
Step 1  Press 7. 
 
Step 2  Press the MULTIPLICATION key. 
 
Step 3  Press the RECALL key. 
 
Step 4  Press the EQUAL key. 
 

Answer: $27.65. 
 
Perform the same steps for each day, and then add the totals for each day. 
 
Daily earnings Monday $31.60 

Tuesday $27.65 
Wednesday $25.68 
Thursday $31.60 
Friday $29.63 
Total Earnings $146.16 

 
The Square and Square Root Keys  
 
The SQUARE key simply takes the number in the display and multiplies it times itself 
(Figure 50). This is a helpful feature to have in a variety of situations when solving 
problems of factoring in mathematics. If necessary, review the sections on square roots 
and exponents before proceeding with the following exercises. 
 
Figure 50 – SQUARE and SQUARE ROOTS Keys 
 

 
 
Example: Square the number 25. 
 
Step 1  Press keys 25. 
 
Step 2  Press the SQUARE key. 
 

Answer: 625 
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The SQUARE ROOT key takes the square root of the displayed number.  
 
Example: Find the square root of 625. 
 
Step 1  Press keys 625. 
 
Step 2  Press the SQUARE ROOT key. 
 

Answer: 25 
 
Mixed Calculations 
 
It is an easy task to perform problems of mixed calculations with the electronic 
calculator.  
 
Example: 
 

10.5 - 8.5    
4

 x 10 = 5 

 
Step 1 Press keys 10.5 
 
Step 2 Press the MINUS key. 
 
Step 3 Press keys 8.5. 
 
Step 4 Press the EQUAL key. 
 
Step 5 Press the DIVISION key. 
 
Step 6 Press key 4. 
 
Step 7 Press the MULTIPLICATION key. 
 
Step 8 Press keys 10. 
 
Step 9 Press the EQUAL key. 
 

Answer: 5 
 

The Sine, Cosine, and Tangent Keys 
 
There are complete volumes of study devoted to the application of triangles. The 
electronic calculator is a valuable tool when it is equipped to perform trigonometric 
functions. The basic keys used in the study of trigonometric functions are the SINE, 
COSINE, and TANGENT keys (Figure 51).  If necessary, review the section on 
trigonometry before proceeding with the following exercise. 
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 Figure 51 – SINE, COSINE, and TANGENT Keys 
 

 
 
To determine the sine, cosine, or tangent of any angle, follow the procedures of this 
example. 
 
Example: Compute the sine of 90 degrees. 
 
Step 1  Press keys 90. 
 
Step 2  Press the SINE key. 
  

Answer: 1 
 

Follow the same procedure to determine cosines and tangents. Consult the calculator 
owner’s manual for further explanations if necessary. 
 
The Reciprocal Key 
 
The reciprocal of any number is that number divided into one (Figure 52). If necessary, 
review the section on basic algebra before proceeding with the following exercise. 
 
Figure 52 – The Reciprocal Key 
 

 
 
The RECIPROCAL key can be used at any time because it acts immediately on whatever 
number is being displayed. This feature can be used as follows: 
 
Example: Find the reciprocal of 4. 
 
Step 1 Press key 4. 
 
Step 2 Press the RECIPROCAL key. 
 
 Answer:  0.25 
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Knowledge Check  
 
Using the Calculator 
 
1. When using a calculator and a key is pressed by mistake:  
 a. use the UNDO key. 
 b. press the BACKSPACE key. 
 c. press the CLEAR ENTRY key. 
 d. press the ENTER key. 
 
2. Using a calculator, add the following numbers:  

23,590, 904.94, 45, and 0.04. 
 
3. The STORE key on a calculator: 

a. stores the displayed number in the memory of the calculator. 
b. removes the number from the display. 
c. adds the number to other previously stored numbers. 
d. subtracts the number from other previously stored numbers. 

 
 
 
 
Answers to Knowledge Check  
 
1. c. 
2. 24,539.98 
3. a. 
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Module Evaluation 
 
Thank you for using this module in your training. In an attempt to constantly monitor 
quality control, we need your feedback. Please take a few moments to make comments 
about the material covered in this module. Also needed from instructors are teaching 
strategies and objectives for each chapter as well as learning activities and performance 
or knowledge checks. Your input is vital to the success of our workforce. 
 
1. Did the module fully cover the subject? Why or why not? 
 
 
 
 
 
 
 
 
2. Was the module written at your appropriate level of understanding? 
 
 
 
 
 
 
 
 
3. If you could make changes/suggestions/improvements to the module, what would 

they be? 
 
 
 
 
 
 
 
 
(Feel free to mark up a copy used in class and mail it.) 
Please submit your input to: 
 
Research and Curriculum Unit 
P.O. Drawer DX 
Mississippi State, MS 39762 
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