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OUTLINE 
 
Mathematics - Book 14018 
 

Fractions, Decimals, and Percent 
Fractions 

perform the four mathematical operations with 
fractions. 
write mixed fractions. 
determine recipricol fractions. 
write equivalent fractions. 
determine the lowest term fraction. 

Decimals 
perform the four mathematical operations using 
decimals. 
round off decimals to a given number of decimal 
points. 
convert decimals to fractions.  
convert fractions to decimals. 

Percent 
perform the four mathematical operations using 
percents. 
write fractions or decimals as percents. 
write percents as fractions or decimals. 

Problem Solving With Fractions, Decimals, Percents 
solve multi-step problems requiring any combination 
of mathematical operations with fractions, decimals, 
and percents, with or without the use of a calculator. 



THE NEXT STEP 
 

Book 14018 
 
 
 
 
 
 

Fractions, Decimals and Percents 
 
 
Fractions 

 
 

The word fraction means “part of a whole.”  The word 
comes from the Latin word fractio, meaning “to break into 
pieces.”  In math, a fraction means one or more parts of a 
whole. 

Example: 

 

 

  

 



A fraction has two parts, a denominator and a numerator.  
The denominator is the numeral written under the bar and 
tells the number of parts a whole is divided into.  The 
numerator is the numeral written above the bar.  The 
numerator tells the number of parts of the whole that are 
being counted.  A proper fraction has a numerator that is 
smaller than its denominator. 
 
          numerator          number of parts counted          1 
     ----------------------  ----------------------------------      ------ 
        denominator         total parts of the whole           17 
 
 
 
Improper Fractions 
 
 
When the numerator of a fraction is greater than or equal to 
the denominator, the fraction is called an improper 
fraction. 
 
 3          4          5          6          7          8 
        2          3          4          5          6          8 
 

⇒⇒  The value of an improper fraction is always                                                  
greater than or equal to one. 

 
 
 
 



Mixed Numerals 
 
 
Mixed numerals combine whole numbers and fractions.  
The values of mixed numerals can also be written as 
improper fractions.  To write a mixed numeral as an 
improper fraction, multiply the whole number by the 
denominator of the fraction, then add the numerator.  Use 
your answer as the new numerator and keep the original 
denominator. 
 
 1 ½ = (2 x 1) + 1 = 3            2 ¾ = (2 x 4) + 3 = 11 
                          2            2                             4             4 
To change an improper fraction to a mixed numeral, divide 
the numerator by the denominator.  Then place the 
remainder over the old denominator. 
 

 
 
 

 
 
Express each fraction as a whole number or as a mixed 
number. 

1. 84 

9 
 = 

 
 

2. 17 

2 
 = 

 
 

3. 26 

4 
 = 

 
 

4. 76 

8 
 = 

 
 



5. 28 

10 
 = 

 
 

6. 24 

3 
 = 

 
 

7. 101 

11 
 = 

 
 

8. 31 

6 
 = 

 
 

 

9. 58 

12 
 = 

 
 

10. 74 

11 
 = 

 
 

11. 38 

4 
 = 

 
 

12. 73 

10 
 = 

 
 

 

13. 11 

3 
 = 

 
 

14. 107 

9 
 = 

 
 

15. 36 

7 
 = 

 
 

16. 44 

5 
 = 

 
 

 

17. 21 

8 
 = 

 
 

18. 69 

6 
 = 

 
 

19. 36 

5 
 = 

 
 

20. 49 

6 
 = 

 
 

 

21. 10 

3 
 = 

 
 

22. 153 

12 
 = 

 
 

23. 46 

11 
 = 

 
 

24. 118 

10 
 = 

 
 

 

25. 4 

2 
 = 

 
 

26. 94 

9 
 = 

 
 

27. 64 

7 
 = 

 
 

28. 41 

7 
 = 

 
 

 

29. 66 

8 
 = 

 
 

30. 21 

10 
 = 

 
 

31. 19 

2 
 = 

 
 

32. 63 

5 
 = 

 
 

 
 



Common Denominators 
 
 
Many fractions have common denominators.  That means 
that the numbers in their denominators are the same. 
 
 1          3          5 
      2          2          2 
 

To find common denominators,   find the least 
common multiple for the denominators of the fractions you 
are comparing. 
 
 
Compare: 
 
 1 and 2        Answer:  least common multiple is 6 
        2        3 
 
 

 Divide the common multiple by the denominators. 
 

       
 

 

 Multiply the quotients by the old numerators to 
calculate the new numerators. 
 
 



 3                    2 
     x 1                 x 2 
        3                    4 
 

 Place the new numerators over the common 
denominator. 
 
 3                4 
        6                6 
 

⇒⇒  To reduce a fraction to its lowest terms, divide      
both the numerator and the denominator by their 
greatest common denominator. 

 
   4   4   =   1 
                        8      4         2 
 
 
Equivalent Fractions 
 
 
You know from experience that different fractions can have the 
same value. 

Since there are 100 pennies in a dollar, 25 pennies is 
equal to 25/100 of a dollar.  The same amount also 
equals a quarter, or ¼  of a dollar. 
On a measuring cup, ½ cup is the same amount as 
2/4 cup. 
On an odometer, 5/10 of a mile is the same as ½ 
mile. 



Out of a dozen doughnuts, six doughnuts equal 
6/12, or ½ dozen.  

 
A napkin is folded into two parts.  One part is yellow, the 
other red. 
 

 

½ yellow 
 
½ red 

                                                                   
 
Then the napkin is folded again.  Now there are two yellow 
parts and two red parts. 
 

 

2 yellow 
4 
 
2 red     
4 

 
 
In this example, the red part of the napkin can be described 
as ½ red or 2/4 red.  That makes ½ and 2/4 equivalent 
fractions. 
 
When solving math problems, reduce fractions to their 
lowest equivalent.  Rather than describing the napkin as 2/4 
yellow,  call it ½ yellow. 
 
 



Some Equivalent Fractions 
 
 1  =  2  =  3 =  4  =  5 
        2      4      6      8     10 
 
   1  =  2  =  3  =  4  =  5 
        4      8      12    16    20 
 
 1  =  2  =  3  =  4  =  5 
        3      6      9      12    15 
 
You can tell if two fractions are equal by finding cross 
products. 
 
Example          Are 4/8 and 3/6 equal fractions? 
 

  

 
Multiply diagonally as shown by the 
arrows below.  If the cross products 
are equal, the fractions are equal. 
 

 
       4          3          4 x 6 = 24 
                                                           8          6          8 x 3 = 24 
 
Since the cross products are equal, 4/8 = 3/6. 
 
Sometimes you need to find an equal fraction with higher 
terms.  You raise a fraction to higher terms by multiplying both 
the numerator and the denominator by the same number 
(except 0). 



  5/8 and 20/32 are equal fractions because 5 x 4 = 20 
                                                                                    8 x 4    32 
 
 Often you will need to find an equal fraction with a 
specific denominator.  To do this, think, “What number 
multiplied by the original denominator will result in the new 
denominator?”  Then multiply the original numerator by the 
same number. 
 
Example          ¾ = ?/24 
 
Since 4 x 6 = 24, multiply the numerator 3 by 6.    3 x 6 = 18 
                                                                                 4 x 6     24 
The fractions ¾ and 18/24 are equal fractions. 
 
   
Comparing Fractions 
 
 
When two fractions have the same number as the denominator, 
they are said to have a common denominator, and the fractions 
are called like fractions.  When you compare like fractions, the 
fraction with the greater numerator is the greater fraction. 
 
Example 1          Which fraction is greater, 3/5 or 4/5? 
 
The fractions 3/5 and 4/5 are like fractions because they have a 
common denominator, 5.  Compare the numerators. 
 
Since 4 is greater than 3, 4/5 is greater than 3/5. 
 Fractions with different denominators are called unlike 
fractions.  To compare unlike fractions, you must change them 
to fractions with a common denominator. 



 The common denominator will always be a multiple of 
both of the original denominators.  The multiples of a number 
are found by going through the times tables for the number.  
For instance, the multiples of 3 are 3, 6, 9, 12, 15, 18, and so 
on. 
 
 You can often find a common denominator by using 
mental math.  If not, try these methods: 
1.  See whether the larger denominator could be a common  

denominator.  In other words, if the smaller denominator 
can divide into the larger denominator evenly, use the larger 
denominator as the common denominator. 

 
2.  Go through the multiples of the larger denominator.  The 

first one that can be divided evenly by the smaller 
denominator is the lowest common denominator. 

 
Example 2          Which is greater, 5/6 or ¾? 
 
Go through the multiples of the larger denominator:  6, 12, 18, 
24, 30….  Since 12 can be divided evenly by both 4 and 6, 12 
is the lowest common denominator. 
 
Build equal fractions, each with the        5 x 2 = 10     3 x 3 = 9 
denominator 12:                                       6 x 2    12     4 x 3   12 
 
 
Compare the like fractions.  Since 10/12 > 9/12, the fraction 
5/6  > ¾.       
 
 



 
 

Fraction Comparison 
 

1. 
  

1  

12  
  <   

5 

6  
  

   

2. 
  

2 

7  
____ 

1  

10  
  

   
3. 

  
1 

5  
____ 

3 

4  
  

   

4. 
  

3 

8  
____ 

4 

7  
  

   
5. 

  
8  

13  
____ 

3 

4  
  

   

6. 
  

4  

16  
____ 

5  

14  
  

   
7. 

  
2 

4  
____ 

34 

15  
  

   

8. 
  

4 

9  
____ 

2 

3  
  

   
9. 

  
44 

45  
____ 

2  

24  
  

   

10. 
  

20 

61  
____ 

1 

7  
  

   
11. 

  
30 

 
45  

____ 
10 

 
80  

  

   

12. 

  
11 

 
17  

____ 
19 

22  
  

   
13. 

  
3 

7  
____ 

1  

10  
  

   

14. 
  

43 

61  
____ 

1 

6  
  

   



15. 
  

12 

84  
____ 

9  

27  
  

   

16. 
  

24 

44  
____ 

48 

88  
  

   
   
Order each list of fractions from least to greatest. 

1. 28  

40 
, 

8  

32 
, 

24  

42 
 

2. 31  

39 
, 

6  

39 
, 

9  

39 
, 

5  

39 
, 

21  

39 
 

3. 8  

11 
, 

5  

6 
, 

8  

11 
, 

3  

5 
, 

5  

6 
, 

3  

5 
 

4. 1  

11 
, 

1  

2 
, 

1  

8 
, 

1  

5 
 

5. 8  

11 
, 

4   

6 
, 

3  

8 
, 

6  

7 
 

6. 26  

20 
, 

43  

49 
, 

49  

45 
, 

18  

27 
 

7. 1  

11 
, 

1  

9 
, 

1  

5 
, 

1  

2 
 

8. 5  

55 
, 

6  

36 
, 

32  

24 
, 

31  

56 
 

9. 4  

5 
, 

3  

7 
, 

5  

9 
, 

3  

4 
 

10. 25  

36 
, 

36  

76 
, 

12  

24 
, 

12  

72 
 

 

 
 
 
 
 



Reduce each fraction to lowest terms. 
(Hint: Divide its numerator and denominator by their GCF) 

1.  9  

45 
 = 

 

2.  24 

32 
 = 

 

3.  12 

42 
 = 

 

4.  8  

40 
 = 

 
5.  6  

24 
 = 

 

6.  4  

20 
 = 

 

7.  3  

33 
 = 

 

8.  18 

24 
 = 

 
9.  12 

96 
 = 

 

10.  25 

36 
 = 

 

11.  8  

20 
 = 

 

12.  43 

52 
 = 

 
13.  9  

63 
 = 

 

14.  49 

74 
 = 

 

15.  20 

45 
 = 

 

16.  39 

36 
 = 

 
17.  34 

27 
 = 

 

18.  5  

35 
 = 

 

19.  30 

55 
 = 

 

20.  32 

44 
 = 

 
21.  3  

18 
 = 

 

22.  39 

15 
 = 

 

23.  33 

53 
 = 

 

24.  24 

60 
 = 

 
 
 
 
 
 
 
 
 
 
 



Adding Fractions 
 
 
To add fractions, the fractions must have common 
denominators.  To add fractions with common 
denominators, simply add the numerators.  The sum will 
become the numerator of your answer.  The denominator 
will remain the same. 
 
 1  +  4  =  1 + 4  =  5 
        3       3         3         3 
 
Unlike fractions have different denominators.  Use these 
steps to add unlike fractions. 
 
Step 1  Find a common denominator and change one or 

both of the fractions to make like fractions. 
 
  ½ + ¾ = ? 
             ½ = 1 x 2 = 2 
                       2 x 2    4 
 
Step 2  Add the like fractions 
 
  2/4 + ¾ = 5/4 
Step 3  Reduce the answer if necessary.  If the answer is an 
improper fraction, rewrite it as a whole or mixed number. 
 
  5/4 = 1 ¼ 
 
 



A mixed number is a whole number and a proper fraction.  
To add mixed numbers, work with each part separately and 
then combine the results. 

⇒⇒   Adding fractions is impossible without first 
writing the fractions with common denominators. 

 
Step 1  Write the fractions with common denominators. 
 
 
   6 1/3 = 6 1 x 4 = 6  4 
                                3 x 4        12 
              + 4 ¾   = 4 3 x 3 = 4  9 
                                 4 x 3       12 
  
Step 2  Add the fractions first.  Add the numerators and put 

the sum over the common denominator.  Then add 
the whole numbers. 

 
  6  4 
                   12 
       4  9 
              +   12 
 
Step 3  Change the improper fraction to a mixed number.  

Add this to the whole number answer. 
 
  13 = 1  1 
                12       12 

10 + 1  1 = 11  1 
                           12         12  



Sometimes when you add the fraction parts, you get a 
whole number as an answer.  If this happens, just add that 
whole number to the other one. 
 
 Example:  2 3 + 2 2 
                             5        5 
           2 + 2 = 4 

   3 + 2 = 5 = 1  Remember that any number divided           
   5    5     5        by itself is 1. 

           4 + 1 = 5        The answer is 5. 
 
Mixed numbers can be added to whole numbers by adding 
the whole numbers together and keeping the fraction.  This 
makes sense because you are adding whole amounts plus 
another part of a whole. 
 
 Example:  3 + 2 ½ = 5 ½           3 + 2 = 5, 5 + ½ = 5 ½  
 
 
Subtracting Fractions 
 
 
To subtract fractions, the fractions must have common 
denominators.  To subtract fractions with common 
denominators, simply subtract the numerators.  The 
difference will become the numerator of your answer.  The 
denominator will remain the same. 
 
 7   -   5   =   7 – 5   =   2   =   1      
        8       8            8           8        4 
 



Unlike fractions have different denominators.  Use these 
steps to subtract unlike fractions. 
 
Step 1  Find a common denominator and change one or 

both of the fractions to make like fractions. 
 
  ¾ - ½ = ?    
             ½ = 1 x 2 = 2 
                       2 x 2    4 
 
Step 2  Subtract the like fractions. 
 
  ¾ - 2/4 = ¼  
 
Step 3  Reduce the answer if necessary.  If the answer is an 

improper fraction, rewrite it as a whole or mixed 
number. 

 
A mixed number is a whole number and a proper fraction.  
To subtract mixed numbers, work with each part separately 
and then combine the results. 
 

⇒⇒   Subtracting fractions is impossible without first 
writing the fractions with common denominators. 

 
Step 1  Write the fractions with common denominators. 
   6 3/4 = 6 3 x 3 = 6  9 
                                3 x 4        12 
              - 4 1/3   = 4 1 x 4 = 4  4 
                                  3 x 4       12 



 Step 2  Subtract the fractions first.  Subtract the 
numerators and put the difference over the 
common denominator.  Then subtract the whole 
numbers. 

 
  6  9 
                   12 
       4  4 
              -    12 
                2  5   
                   12 
 
Step 3  If necessary, reduce to lowest terms. 
 
When subtracting mixed numbers, sometimes the fraction 
you are subtracting from will be smaller than the fraction 
you are taking away.  In this situation, you will need to 
regroup, or borrow, 1 from the whole number and rewrite it 
as a fraction.  Remember, a fraction with the same 
numerator and denominator equals 1.  
 
Example  5 1 
       8 
                -3 3 
                    4   
 
Step 1  Write the fractions with common denominators.  

The lowest common denominator is 8. 
 
                 5 1 = 5 1 x 1 = 5 1 
       8       8 x 1        8 



                -3 3 = 3 3 x 2 = 3 6 
                    4        4 x 2       8 
 
 
Step 2  Because 1/8 is less than 6/8, you need to regroup, 

or borrow.  Borrow 1 from the whole number 5,  
rewriting 5 as 4 8/8.  Then add the fractional parts 
1/8 and 8/8. 

 
  5 1 = 4 8 + 1 = 4 9 
                   8       8     8       8    
               -3 6                  -3 6 
     8       8  
 
                                         1 3 
                                            8 
 
Step 3  Subtract.  If necessary, reduce the fraction to lowest 

terms 
 
Sometimes when you subtract the fraction parts, you get a 
whole number as an answer.  If this happens, just subtract 
that whole number from the other one. 
 
 Example:  4 7 - 2 2 
                             5       5 
           4 - 2 = 2 

   7 - 2 = 5 = 1  Remember that any number divided           
   5   5     5        by itself is 1. 

           2 - 1 = 1        The answer is 1. 
 



Mixed numbers can be subtracted from whole numbers by 
subtracting the whole numbers and keeping the fraction.   
 
        Example:  3 - 2 ½ = 1 ½           3 - 2 = 1, 5 + ½ = 1 ½ 
 
 

 

 

Solve for each of the given problems. 
Write the answer in lowest terms. 

1. 
     

3 

6  

+      
1 

5  
  

    

2. 
     

6 

8  

+      
3 

5  
  

    

3. 
     

1 

2  

-       
1 

6  
  

    

4. 
     

3 

4  

-       
1 

7  
  

    
5. 

      
2 

3  
+      2  

  
    

6. 
     3 

2 

5  

-       
10 

11  
  

   

7. 
      

2 

7  
+      9  

  
    

8. 
     11 

4 

8  
-      3  

  
    



9. 
     11 

3 

5  

+      10 
3  

11  
  

    

10. 
      

1 

2  
+ 

     11 
5  

16  
  

    

11. 
     5 

1 

3  

+      5 
1  

15  
  

    

12. 
     7 

1 

4  
+ 

     10 
11 

12  
  

    
13. 

      
6 

7  

+      10 
6 

9  
  

    

14. 
     9 

4 

6  

+      9 
3  

13  
  

    

15. 
     8 

1  

13  

-       
2 

3  
  

    

16. 
     10 

8  

13  

-       
1 

3  
  

    
 
 
Multiplying Fractions 
 
 
To multiply a fraction by a whole number, change the 
whole number to a fraction by placing it over a 
denominator of one.  (This does not change the value of the 
whole number.)  Multiply the numerators then multiply the 
denominators to get the product. 
 
 1 x 1  =  1 x 1  =  1 x 1  =  1 
        2            2    1       2 x 1      2 
 



 2 x 3  =  2 x 3  =  2 x 3  =  6 
        7            7    1       7 x 1      7 
 
     8 x 6  =  8 x 6  =  8 x 6  =  48  =  5 3  =  5 1 
        9            9    1       9 x 1       9          9          3 
 

⇒⇒  Change improper fractions to mixed numerals.  Be 
sure the fraction part of the mixed numeral is 
written in the lowest possible terms. 

 
To multiply one fraction by another fraction, multiply the 
numerators.  Their product will become the new numerator.  
Next, multiply the denominators.  Their product will 
become the new denominator. 
    

            
        7 x 1  =  7 
        8    3     24 
 
        4 x 1  =  4 x 1  =  4 
        3   10     3 x 10    30 
 
To multiply mixed numerals by fractions, change the mixed 
numerals to improper fractions.  Then multiply the 
fractions. 
 



 
 
 
 

 
 
As you know, reducing a fraction means to divide the 
numerator and the denominator by the same number.  You 
can use this principle to simplify before you work the 
problem.  This process is called canceling. 
 
Example  Find 1/6 of 2/3. 
 

 Both the numerator of one fraction and the 
denominator of the other fraction can be divided 
by 2.  Since 2 ÷÷ 2  = 1, draw a slash through the 
numerator 2 and write 1.  Since 6 ÷÷ 2 = 3, draw a 
slash through the denominator 6 and write 3.  
Then multiply the simplified fractions. 

 

 
 



Since you used canceling before multiplying, there is 
no need to reduce the answer:  1/6 of 2/3 is 1/9. 
 

When you cancel, make sure you divide a numerator and a 
denominator by the same number.  The canceling shown in 
the following example is incorrect. 
 

 
 
Although 6 and 3 can both be divided by 3, both numbers 
are in the denominator. 
 
To multiply with mixed numbers, change the mixed 
numbers to improper fractions before you multiply. 
 
Example  Multiply 1 2/3 by 7 ½. 
 
Step 1  Change to improper fractions.  
 
 
      1 2 x 7 1 = 5 x 15  
                3       2    3     2  
 
Step 2  Cancel and multiply. 
 

              
 



Step 3  Write as a mixed number. 
 

       25 = 12 1   

              2          2 
  
The product of 1 2/3 and 7 ½ is 12 ½. 
 
 
Dividing Fractions 
 
 
To divide a fraction by a whole number, change the whole 
number to an improper fraction with a denominator of one.  
Invert the divisor fraction.  Then multiply the fractions. 
 
 1 ÷÷ 2  =  1 ÷÷ 2  =  1 x 1  =   1 
        2             2    1      2    2       4 
 
      2 ÷÷ 3  =  2 ÷÷ 3  =  2 x 1  =  2 
        7            7     1      7    3      21 
 
To divide a whole number by a fraction or to divide a 
fraction by another fraction, invert the divisor fraction.  
Then multiply the fractions. 
 

  
 

    7 ÷÷ 6  =  7 x 8  =  7 x 8  =  56  =  9 2  =  9 1 
              8       1   6       1 x 6       6          6          3 



To divide a mixed numeral by another mixed numeral, first 
change the mixed numerals to improper fractions.  Then 
invert the divisor fraction and multiply. 
 
 4 1 ÷÷ 2 1  =  9 ÷÷ 7  =  9 x 3  =  27  =  1 13 
           2       3       2    3      2    7      14          14 
  
  7 6 ÷÷ 6 1  =  62 ÷÷ 19  =  62 x 3  =  186  =  1 34  =  1 17 
           8       3        8      3        8    19      152        152        76 
 
 

Turn it Upside Down:  Inverting 
 
 

Inverting a fraction means turning it upside down, or 
reversing the numerator and the denominator. 

 
1 inverted is 3     6 inverted is 8 

                      3                    1     8                   6 
 

Inverting a whole number means to make it the 
denominator of a fraction with 1 as the numerator.  3 
inverted is 1/3, 7 inverted is 1/7. 
So, to solve the problem 1/3 ÷ 3, 
 
    invert     3  or  3  to  1 
                                                         1        3 
 
                                then     1 x 1 =  1 x 1  =  1 
                                             3    3     3 x 3      9 
 



 
 
Solve for each of the given problems. 
Write the answer in lowest terms. 

1. 
1 

5 

6  
     ×      3  

   

2. 
3 

2 

4  
     ×      2 

2 

6     
3. 

 
1 

8  
     ×       

6 

7     

4. 
3 

2 

8  
     ×      1 

2 

4     
5. 

2 
5 

7  
     ×      3 

2 

4     

6. 
 
4 

6  
     ×      2  

   
7. 

7 
2 

7  
     ×      3 

5 

8     

8. 
7 

4 

9  
     ×      1 

5 

9     
9. 

4 
6 

7  
     ×       

10 

11     

10. 
3 

3 

7  
     ×      4 

1 

6     
11. 

1 
6 

9  
     ×      10 

2 

7     

12. 
5 

1 

2  
     ×      14 

1 

4     
13. 

2 
4 

5  
     ×       

7  

11     

14. 
13 

5  

11  
     ×      6 

1 

4     



15. 
14 

2 

9  
     ×      12 

3  

11     

16. 
6 

12 

13  
     ×      3 

3  

13     
17. 

13 
8  

10  
     ×      15 

9  

13     

18. 
4 

1 

4  
     ×      10 

3 

9     
 
Solve for each of the given problems. 
Write the answer in lowest terms. 

1. 
2             3 

2 

4     

2. 
 
1 

2  
           

1 

2     
3. 

1 
2 

5  
          2 

5 

8     

4. 
 
4 

5  
          2 

4 

5     
5. 

3 
1 

5  
          2 

6 

7     

6. 
 
6 

8  
           

1 

9     
7. 

6 
6 

7  
          11 

4 

6     

8. 
7 

3 

8  
         2 

1 

2     
9. 

9 
4  

11  
          5 

3 

9     

10. 
14 

2 

3  
         13 

7 

9     
11. 

15 
6  

10  
          11 

1 

6     

12. 
10 

4 

8  
          9 

3 

4     



13. 
6 

9  

13  
          2 

4 

9     

14. 
12 

12 

13  
          5 

1  

11     
15. 

 
5 

8  
          17  

   

16. 
15 

4  

12  
         3 

9  

13     
17. 

18 
3 

9  
          14 

1 

2     

18. 
13 

1  

15  
          18 

12 

15     
 
 
Decimals  
 

 
The numerals we use today are called decimal numerals.  
These numerals stand for the numbers in the decimal 
system.  The decimal system is also known as the Arabic 
system.  The decimal system was first created by Hindu 
astronomers in India over a thousand years ago.  It spread 
into Europe around 700 years ago.   
 
The decimal system uses ten symbols:  0, 1, 2, 3, 4, 5, 6, 7, 
8, and 9.  The word “decimal” comes from the Latin root 
decem, meaning “ten.” 
 
 
 
 
 
 



Comparing Decimals 
 
 
Comparing decimals uses an important mathematical 
concept.  You can add zeros to the right of the last decimal 
digit without changing the value of the number.  Study 
these examples. 
 
RULE  When comparing decimals with the same number 
of decimal places, compare them as though they were 
whole numbers. 
Example     Which is greater, 0.364 or 0.329? 
                    Both numbers have three decimal places.  

Since 364 is greater than 329, the decimal 
0.364 > 0.329. 

 
 The rule for comparing whole numbers in which the 
number with more digits is greater does not hold true for 
decimals.  The decimal number with more decimal places is 
not necessarily the greater number. 
 
RULE  When decimals have a different number of digits, 
write zeros to the right of the decimal with fewer digits so 
the numbers have the same number of decimal places.  
Then compare. 
Example     Which is greater, 0.518 or 0.52? 
      Add a zero to 0.52. 
      Since 520 > 518, the decimal 0.52 > 0.518. 
 
RULE  When numbers have both whole number and 
decimal parts, compare the whole numbers first. 



Example 1     Compare 32.001 and 31.999. 
Since 32 is greater than 31, the number 
32.001 is greater than 31.999.  It does not 
matter that 0.999 is greater than 0.001. 

 
Using the same rules, you can put several numbers in 

order according to value.  When you have several numbers 
to compare, write the numbers in a column and line up the 
decimal points.  Then add zeros to the right until all the 
decimals have the same number of decimal digits. 

 
Example 2     A digital scale displays weight to 

thousandths of a pound. 
 Three packages weigh 0.094 pound, 0.91 

pound, and 0.1 pound.  Arrange the weights 
in order from greatest to least. 

 
Step 1   Write the weights in a column, aligning the   0.094 
              decimal point.                                                 0.910 
Step 2   Add zeros to fill out the columns.                   0.100 
Step 3   Compare as you would whole numbers.    
 
In order from greatest to least, the weights are 0.91, 0.1, 
and 0.094 pound. 
 

Equivalent Decimals 
Decimals that name the same number or amount 

Example: 
0.5 = 0.50 = 0.500 



 
 

Compare the given decimals. 

1.   0.2   >   0.02      
2.   0.969 _______ 0.061      
3.   4295.9 _______ 4292.2      
4.   0.926 _______ 9.26      
5.   0.32 _______ 0.041      
6.   0.62 _______ 2.6      
7.   0.11 _______ 0.74      
8.   9.24 _______ 0.05      
9.   6364.9 _______ 6364.8      
10.   691142.763 _______ 691142.763      
11.   0.996 _______ 0.088      
12.   0.647 _______ 0.647      
13.   0.71 _______ 0.077      



14.   587 _______ 0.587      
15.   0.439 _______ 43.9      
16.   341165.051 _______ 341165.053      
17.   1392296.740 _______ 1329296.74      
18.   1874820.8 _______ 1874820.93      
19.   975527.087 _______ 975527.04      
 
 
Decimals and Place Value 
 

Decimal 
A number that uses place value and a decimal point 

to show values less than one, such as tenths and 
hundredths 

Example: 
3.47 

 
 
 hundreds  tens ones Decimal 

point  
tenths  hundredths  thousandths  

10 1       
    10      

 1 0 . 1   

205 3 
     100     

2 0 5 . 0 3  

4   9 
  1000 

  4 . 0 0 9 

 



Tenth 
One of ten equal parts 

Example: 

 

 
Hundredth 

One of one hundred equal parts 
Example: 

 

 
Thousandth 

One part of 1,000 equal parts 
Example: 

 
 



How do you write 16.034 in words? 

 Read the whole number part of the number.  Say and 
to represent the decimal point.  Read the digits to the right 
of the decimal point, and say the place name of the last 
digit on the right.  Note that there are no commas setting 
off groups of three digits in the decimal part of the number 
to the right of the decimal point. 

 

 The number 16.034 is read sixteen and thirty-four 
thousandths. 

⇒⇒  Be careful!!!  Although most Canadians and 
Americans recognize the “.” as a decimal point, 
the decimal point is expressed as a comma in 
many countries.  Most French Canadians use the 
comma to represent the decimal point. 
 

Decimal Fractions and Decimal Numbers 
 
 
Decimal fractions or decimals are fractions with 
denominators of 10, 100, 1,000, 10,000, and so on. 
 
Decimal fractions are written using a decimal point: 
 
 1  =  .1          1   =  .01         1    =  .001 
       10                100                 1000 



Changing a Fraction to a Decimal 
 
 
Any fraction can be written as a decimal by dividing the 
numerator by the denominator, and adding a decimal point 
in the correct place. 
 

 
 

⇒⇒  In decimal notation, a decimal point distinguishes 
whole numbers from decimal fractions: 

 
                          1  =  1.0 
                          1  =  0.1 
                         10 
                       1 1  =  1.1 
                         10 

 

Changing Decimals to Fractions 
 
 
Both decimals and fractions can be used to show part of a 
whole.  Sometimes it is easier to calculate using fractions.  
At other times, decimals are more useful.  If you know how 
to change from one form to the other, you can solve any 
problem using the form that is best for the situation. 
 
Example  Change 0.375 to a fraction. 



Step 1  Write the number without the decimal point as the 
numerator of the fraction. 

 
0.375 = 375 

             ? 
 
Step 2  Write the place value for the last decimal digit as 

the denominator. 
 

0.375 = 375 
             1000 

 
Step 3  Reduce the fraction to lowest terms. 
 

 375 ÷ 125 = 3 
                                   1000 ÷ 125    8 
 
The decimal 0.375 is equal to the fraction 3/8. 
 
 

 

Write each fraction in decimal format. 

1. 94  

100 
   =     0.94

 
 
2. 6  

10 
   =   ____

 
 
3. 8  

100 
   =   ____

 
4. 43  

0 
   =   ____ 

 
 
5. 3  

4 
   =   ____

 
 
6. 292  

400 
   =   ____

 



7. 73  

20 
   =   ____

 
 
8. 34  

5 
   =   ____

 
 
9. 36  

40 
   =   ____

 
10. 3  

30 
   =   ____

 
 
11. 1  

5 
   =   ____

 
 
12. 40  

25 
   =   ____

 
13. 36  

45 
   =   ____

 
 
14. 2  

4 
   =   ____

 
 
15. 33  

15 
   =   ____

 
16. 590  

100 
   =   ____

 
 
17. 15  

20 
   =   ____

 
 
18. 2  

5 
   =   ____

 
19. 11  

55 
   =   ____

 
 
20. 84  

50 
   =   ____

 
 
21. 136  

20 
   =   ____

 
 
Write each decimal as a fraction or mixed number in 
lowest terms. 

1. 
  
0.78      =         

    

  
2.  

  
0.31      =      _________

 
 

3. 
  
0.32      =      _________

 
 

  
4.  

  
0.8      =      _________

 
 

5. 
  
0.25      =      _________

 
 

  
6.  

  
0.97      =      _________

 
 

7. 
  
0.44      =      _________

 
 

  
8.  

  
0.99      =      _________

 
 

9. 
  
0.75      =      _________

 
 

  
10. 

  
0.84      =      _________

 
 

11. 
  
50.26      =      _________

 
 

  
12. 

  
28.9      =      _________

 
 



13. 
  
33.4      =      _________

 
 

  
14. 

  
84.75      =      _________

 
 

15. 
  
45.75      =      _________

 
 

  
16. 

  
85.75      =      _________

 
 

 

Repeating Decimals 
 
When ¼ is written as a decimal, the process is exact.  The 
quotient is exactly .25 and the remainder is 0.  This type of 
decimal is called a terminating decimal. 
 
Some fractions, when written as a division sentence, never 
reach a final digit.  For example: 
 

  
 
Since the pattern in the quotient repeats, we write 1/3 as .3 
or .3…to show that the pattern continues forever.   
 
Adding decimals is easy. 
 
First, align the decimal points of the decimals.  Then treat 
decimal fractions like whole numbers, aligning the decimal 



point in the sum.  Adding decimals may look familiar---it’s 
just like adding money. 

 
 

Estimating can be a very useful skill.  In many everyday 
situations involving money, for example, you do not need 
exact amounts.  You can estimate when you want to know 
if you have enough cash to pick up the three things you 
want at the grocery store or about how much each person 
should contribute to split the cost of lunch.  In such cases, 
you can use amounts rounded to the nearest dollar (the ones 
place). 
 

Rounding means to express a number to the nearest given 
place.  The number in the given place is increased by one if 
the digit to its right is 5 or greater.  The number in the 
given place remains the same if the digit to its right is less 
than 5.  When rounding whole numbers, the digits to the 
right of the given place become zeros (digits to the left 
remain the same).  When rounding decimal numbers, the 
digits to the right of the given place are dropped (digits to 
the left remain the same). 

 



If you are rounding 3 to the nearest tens place, you 
would round down to 0, because 3 is closer to 0 than it is 
to 10. 

 

 

If you were rounding 9, you would round up to 10. 

 

 

General Rule for Rounding to the Nearest 10, 100, 
1,000, and Higher! 

 

Round down from numbers under 5 and round up from 
numbers 5 and greater. 

The same holds true for multiples of 10.  Round to the 
nearest 100 by rounding down from 49 or less and up from 
50 or greater.  Round to the nearest 1,000 by rounding 
down from 499 or less and up from 500 or greater. 

 
Example     Using the following price list, about how much 
would Pat pay for a steering wheel cover, a wide-angle 
mirror, and an oil drip pan? 
 



Auto Parts Price List 
  

Outside Wide-Angle 
Mirror 

$13.45 

Steering Wheel Cover $15.95 
Oil Drip Pan $  8.73 
Windshield Washer 
Fluid 

$  2.85 

Brake Fluid $  6.35 
 
Round the cost of each item to the nearest dollar and find 
the total of the estimates. 
                    Item                                Cost     Estimate 

        Steering wheel cover     $15.95        $16 
                    Wide-angle mirror           13.45         13 
                    Oil drip pan                  +   8.73      +    9 

      Total:                             $38.13        $38 
 

The best estimate is $38 which is close to the actual cost of 
$38.13. 
 
The steps for rounding decimals are similar to those you 
use for rounding whole numbers.  The most important 
difference is that once you have rounded off your number, 
you must drop the remaining digits. 
Example  Round 5.362 to the nearest tenth. 
 
Step 1  Find the digit you want to round to. 
             It may help to circle, underline, or highlight it.  
 

5.362 



Step 2  Look at the digit immediately to the right of the 
highlighted digit. 

 
5.362 

 
Step 3  If the digit to the right is 5 or more, add 1 to the 

highlighted digit.  If the digit to the right is less than 
5, do not change the highlighted digit.  Drop the 
remaining digits. 

 
5.4 

 
Examples  Round 1.832 to the nearest hundredth. 

 
1.832 rounds to 1.83 

 
   Round 16.95 to the nearest tenth. 
 

16.95 rounds to 17.0 
 

   Round 3.972 to the ones place. 
 

3.972 rounds to 4 
 
 
 
 
 

 



 
 
 

Round to the nearest dollar:  
(1) $15.42          (2) $22.08          (3) $26.89          
 

(4) $22.31          (5) $19.32          (6) $28.69          
 
 
Round to tenths:  
(7) 5.86          (8) 17.04          (9) 86.47          
 

(10) 1.28          (11) 58.95          (12) 786.22          
 
 
Round to hundredths:  
(13) 0.055          (14) 1.202          (15) 12.566          
 

(16) 0.879          (17) 1.79          (18) 79.316          
 
 
Round to thousandths:  
(19) 0.9148          (20) 0.5045          (21) 0.4783          
 



(22) 0.8762          (23) 0.0385          (24) 3.0629          

  
Subtracting decimals is easy. 
 
First, align the decimal points of the decimals.  Then treat 
decimal fractions like whole numbers, aligning the decimal 
point in the remainder.  Subtracting decimals may look 
familiar---it’s just like subtracting money. 
 
 

 
 

To subtract decimals, if necessary, use place-holding zeros. 
 Note:  Whole numbers are understood to have a decimal 
point to the right of the ones place.  

12 - 4.08 =     12.00 
  -4.08 
   7.92 

 

Estimating can be a very useful skill.  In many everyday 
situations involving money, for example, you do not need 
exact amounts.  In such cases, you can use amounts 
rounded to the nearest dollar (the ones place). 
 



Example      Susan has $213 in a checking account.  If she 
writes a check for $32.60, about how much 
will be left in the account? 

Round the amount of the check off to the nearest dollar and 
find the difference.   

$213.00         $213 
                            -    $  32.60     -   $  33     
                                 $180.40          $180 
 
The best estimate is $180 which is close to the actual 
amount of $180.40. 
 

 
 
1. 27.811 + 21.023 = ______ 2. 69.9 - 62.03 = ______ 
3. 32.11 + 12 = ______ 4. 17 - 15.02 = ______ 
5. 92.49 - 47.3 = ______ 6. 30.038 + 11.669 = ______ 
7. 42 - 7.28 = ______ 8. 12.566 + 15.4 = ______ 
9. 62.01 - 13.083 = ______ 10. 30.05 + 9.531 = ______ 
11. (15 + 20.2) + 21.97 = ____12. 80.02 - 43.083 = ______ 
13. (16.794 + 1) + 21.8 = ____14. 21.007 + 26.28 = ______ 
15. 63.029 - 61.52 = ______ 16. 32.528 - 21.02 = ______ 
17. 27.6 + 31 = ______ 18. 59.009 - 49.65 = ______ 
19. 76.08 - 21.092 = ______ 20. 25 + 13.3 + 30 = ______ 
21. 5.078 + 13.075 = ______ 22. (31.6 + 25.33) + 50 = _____ 
23. 97 - 58.8 = ______ 24. 49.09 - 40.56 = ______ 
25. 30.028 + 24.485 = ______ 26. (7.6 + 2.054) + 19.5 = _____ 
27. 63 - 47.798 = ______ 28. 60.048 - 37.06 = ______ 
29. 40.07 - 37.9 = ______ 30. 16 + 14.642 = ______ 



31. 18.55 + 29.66 + 8.04 = 
_____ 

32. 6 - 3.895 = ______ 

33. 45.2 - 41.049 = ______ 34. 26.7 + 5 = ______ 
35. 99.63 - 6.75 = ______ 36. 11.058 + 29.09 + 5 = _____ 
37. 69.03 - 40 = ______ 38. 34.92 + 12.45 = ______ 
  
      
To multiply decimals, treat them as if they were whole 
numbers, at first ignoring the decimal point. 
 
 4.1 
       x .3 
       123 
 
Next, count the number of places to the right of the decimal 
point in the multiplicand.  Add this to the number of places 
to the right of the decimal point in the multiplier. 
 
 4.1   multiplicand ------------   one place 
       x .3   multiplier --------------- +one place 
                                                         two places 
 
Last, insert the decimal point in the product by counting 
over from the right the appropriate number of places. 
 

  
 
  



Here are two other examples: 
 

8.9 65.003 
                 x 1.0                         x .025 
                    0 0                       325015 
                 8 9 0                     1300060 
                8. 9 0       1.625075 
 
Estimating can be a very useful skill.  In many everyday 
situations involving money, for example, you do not need 
exact amounts.  In such cases, round each factor to its 
greatest place.  Then multiply. 
Example     Richard earns $7.90 per hour and works 38.5 

hours each week.  How much are his total 
earnings per week? 

 
Round each factor to its greatest place and multiply. 
 

     38.5             40 hours 
                               $7.90             $8 per hour 
                                3950         $320 weekly wages, estimate 
                              6320 
                            2370   
                         $304.150 
 
The best estimate is $320 which is close to the actual 
solution of $304.15. 
 
 
 
 



Multiplying Decimals by 10, 100, and 1,000 
 
 
There are shortcuts you can use when multiplying decimals 
by 10, 100, and 1,000.  
  
To multiply a decimal by 10, move the decimal point one 
place to the right. 
 
Example  .26 x 10 
 

 
To multiply a decimal by 100, move the decimal point two 
places to the right. 
 
Example  3.7 x 100 
 

 
To multiply a decimal by 1,000, move the decimal point 
three places to the right. 
 
Example  1.4 x 1,000 
 

 
 

Begin dividing decimals the same way you would divide 
whole numbers. 
                           

If the number in a division box (the dividend) has a 
decimal, but the number outside of the division box (the 



divisor) does not have a decimal, place the decimal point in 
the quotient (the answer) directly above the decimal point 
in the division box.  

 

 

If both the numbers inside and outside of the division box 
have decimals, count how many places are needed to move 
the decimal point outside of the division box (the divisor) 
to make it a whole number. Move the decimal point in the 
number inside of the division box  (the dividend) the same 
number of places. Place the decimal point in the quotient 
(the answer) directly above the new decimal point.  

 

If the number outside of the division box has a decimal, but 
the number inside of the division box does not, move the 
decimal place on the outside number however many places 
needed to make it a whole number. Then to the right of the 
number in the division box (a whole number with an 
"understood decimal" at the end) add as many zeros to 
match the number of places the decimal was moved on the 
outside number. Place the decimal point in the quotient 
directly above the new decimal place in the division box.      
                                                  
 



 
 
 

(Note that 6 = 6.0.) 
 
Estimating can be a very useful skill.  In many everyday 
situations involving money, for example, you do not need 
exact amounts.  In such cases, round the divisor to its 
greatest place, and round the dividend so that it can be 
divided exactly by the rounded divisor.  Then divide. 
 
Example     If a plane flew 2,419.2 miles in 6.3 hours, what 

was its average speed in miles per hour? 
 
Round the divisor to its greatest place, round the dividend 
so that it can be divided exactly by the rounded divisor, and 
divide. 
 

6.3              6 hours 
                              2,419.2       2,400 miles 
                              2,400 ÷ 6 = 400 miles per hour, estimate 
                              2,419.2 ÷ 6.3 = 384 miles per hour 
 
The best estimate is 400 miles per hour which is close to 
the actual answer of 384 miles per hour.  
 
 



Dividing Decimals by 10, 100, and 1,000 
 
 
There are shortcuts you can use when dividing decimals by 
10, 100, and 1,000.  
  
To divide a decimal by 10, move the decimal point one 
place to the left. 
 
Example  7.2 ÷ 10 
 

 
To divide a decimal by 100, move the decimal point two 
places to the left. 
 
Example  364 ÷ 100 
 

 
 

To divide a decimal by 1,000, move the decimal point 
three places to the left. 
 
Example  25.3 ÷ 1,000 
 

 
 
 
 
 



 
 
Solve each problem. 

1.  3.3
×  0.7 

 
 

2.  0.3
×  5

 

 3.  0.6
×  4 

 

4.  9.2
×  0.6 

5.  4.6
×  0.92 

 

6.  9.5
×  0.02 

 7.  3.6
× 0.24 

 

8.  5.2
×  0.79

 
 

9.  7.8
×  0.14 

 
 

10.  3.9
×  0.03 

 

 11.  4.3
× 0.53 

 

12.  8.3
×  0.39 

 
 

13.  24.69
× 19.324 

 

14.  36.27
× 36.866 
 
 

 15.  22.03
×  4.9 

 
 

16.  35
× 31.041 
 
 

17.  38.98
×  5.396 

18.  14.13
×  4.937 
 

 19.  34.36
× 22.782 
 

20.  45.73
×  38 

 



 
Solve each problem. 

(1)  (2)  (3)  

(4)  (5)  (6)  

(7)  (8)  (9)  

(10)  (11)  (12)  

(13)  (14)  (15)  

(16)  (17)  (18)  

(19)  (20)  (21)  

(22)  (23)  (24)  

 
 
Percent 
 

 
The term percent means parts per hundred.  Any fraction 
with a denominator of 100 can be written as a percentage, 
using a percent sign, %.  So, if you ate ½ of a pie, you ate 
50/100 or .50 or 50% of the pie. 
 

 



                  If you ate 1 of the pie, you ate 12.5% 
                                    8 

If you ate 3 of the pie, you ate 75% 
                                    4 

If you ate 1 of the pie, you ate 20% 
                                    5 
 

⇒⇒  If you ate 1 whole pie, you ate 1.00 or 100% of the 
pie.   You ate the whole thing!!! 

    

What fraction of each grid is shaded? 

Grid 1 Grid 2 Grid 3 

   

 

Each grid above has 100 boxes. For each 
grid, the ratio of the number of shaded boxes 
to the total number of boxes can be 
represented as a fraction.  
 

 



Comparing Shaded Boxes to 
Total Boxes 

Grid Ratio Fraction 

1 96 to 100  
2 9 to 100  
3 77 to 100  

 

We can represent each of these fractions as 
a percent using the symbol %. 

 = 96%   =   9%   = 77%  

Let's look at our comparison table again. This 
time the table includes percents. 

 

Comparing Shaded Boxes to Total 
Boxes 

Grid Ratio Fraction Percent 

1 96 to 100  96% 

2   9 to 100    9% 

3 77 to 100  77% 
 

It is easy to convert a fraction to a percent when its 
denominator is 100. If a fraction does not have a 



denominator of 100, you can convert it to an 
equivalent fraction with a denominator of 100, and 
then write the equivalent fraction as a percent. 

Example 1: 
Write each fraction as a percent: 
     

   

 

Solution 

Fraction Equivalent 
Fraction 

Percent 

  50% 

  90% 

  80%  
 
You may also change a fraction to a percentage by dividing 
the fraction. 
 
 2  =           .40 
        5       5    2.00 
 
 
 
Then change the decimal to a fraction with 100 in the 
denominator. 
 
 .40  =  40  =  40% 
                  100 
 



 
Unknown by Busino 

 
To change a mixed number to a percent, change the mixed 
number to an improper fraction and multiply by 100. 
 
Example  Change 3 ¼ to a percent. 
 
Step 1  Change the mixed number to an improper fraction. 
 

3 ¼ = 13 
                                                    4 
 
Step 2  Multiply by 100 and add the percent sign. 
 

13 x 100 
                                          4 
 
 

                                        
 



To change a percentage to a fraction or mixed number, 
write the percent as a fraction with a denominator of 100.  
Be sure to write the fraction in its lowest possible terms. 
 
  
4%  =  4  =  1            13%  =  13 
          100    25                        100 
 
150% = 150 = 3 = 1 ½  

100 2 
 
Converting percents with fraction parts requires extra steps. 
 
Example  Change 41 �% to a fraction. 
                 Write 41 2/3 over 100 and divide. 
 
                                                          5 

41 2/3 41 2/3 ÷÷ 100 = 125 x 1 = 5 
                      100                              3    100  12 
                                                                  4 
 

The percent 41 2/3% is equal to the fraction 5/12.   

 
 
Writing Decimals as Percents 

 

Problem: What percent of a dollar is 76 



cents?  
   76 cents = .76  

   .76 = 76%   
Solution: 76 cents is 76% of a dollar.   

 

The solution to the above problem should not be 
surprising, since both dollars and percents are based 
on the number 100. As a result, there is nothing 
complicated about converting a decimal to a percent. 
To convert a decimal to a percent, move the 
decimal point two places to the right. Look at the 
example below:  

Example 1  Write each decimal as a percent:   
.93,    .08,    .67,    .41  

    

 

Solution 

Decimal Percent 

.93 93% 

.08   8% 

.67 67% 

.41 41%  

Each of the decimals in Example 1 has two places to 
the right of the decimal point. However, a decimal can 



have any number of places to the right of the decimal 
point. Look at Example 2 and Example 3:  

Example 2  Write each decimal as a percent:     
 .786,    .002,    .059,    .8719  

    

 

Solution 

Decimal Percent 

 .786     78.6% 

  .002         .2% 

  0.59       5.9% 

.8719   87.19% 
 
 

Example 3  Write each decimal as a percent:      
.1958,   .007,    .05623,    .071362  

    

 

Solution 

Decimal Percent 

    .1958  19.58% 

      .007        .7% 

  .05623   5.623% 

.071362 7.1362%  
 



Writing Percents as Decimals 

 
Problem: What is 35 percent of one dollar?  
  

  
We know from the previous lesson 
that .35 = 35%. The word "of" means 
multiply. So we get the following: 

  35% x $1.00 = .35 x $1.00  
  .35 x $1.00 = .35 x 1 = .35  
  
Solution: 35% of one dollar is $.35, or 35 cents.  

The solution to the problem on page 86 should not be 
surprising, since percents, dollars and cents are all 
based on the number 100. To convert a percent to a 
decimal, move the decimal point two places to the 
left. Look at the example below:  

Example 1 Write each percent as a decimal:   
18%,    7%,    82%,    55%  

    

 

Solution 

Percent Decimal 

18% .18 

  7% .07 

82% .82 

55% .55  



In Example 1, note that for 7%, we needed to add in a 
zero. To write a percent as a decimal, follow these 
steps:  

• Drop the percent symbol.  
• Move the decimal point two places to the left, 

adding in zeros as needed.  

 
Why do we move the decimal point 2 places to the 
left? Remember that percent means parts per 
hundred, so 18% equals . From your knowledge of 
decimal place value, you know that  equals eighteen 
hundredths (.18). So 18% must also equal eighteen 
hundredths (.18). In Example 2 below, we take 
another look at Example 1, this time including the 
fractional equivalents.  

 

Example 2 Write each percent as a decimal:     
18%,    7%,    82%,    55%  

    

 

Solution 

Percent Fraction Decimal 

18%  .18 

  7%  .07 

82%  .82 

55%  .55  



Let's look at some more examples of writing percents 
as decimals. 

Example 3 Write each percent as a decimal:     
12.5%,    89.19%,    39.2%,  71.935%  

    

 

Solution 

Percent Decimal 

 12.5%    .125 

   89.19%   .8919 

  39.2%     .392 

 71.935% .71935  

⇒⇒  To remember which way to move the decimal 
point when changing from a decimal to a percent 
or vice versa, think of your alphabet.  Think of 
the decimal as “d” and the percent as “p”.  To 
change from a decimal to a percent, move two 
places up your alphabet.  Move two places down 
your alphabet to go from a percent to a decimal. 

 
 
Converting percents with fraction parts to decimals requires 
extra steps. 
 
Example  Change 15 ¼% to a decimal. 
                 Change ¼ to a decimal. 
 



1 x 25 =  25 
                                      4 x 25 = 100 

25 = .25 
                                        100 
    

 Combine the decimal with the original whole 
number part of the percent and then convert the 
percent to a decimal by moving the decimal 
point two places to the left. 

 
15 ¼% = 15.25% = .1525 

The percent 15 ¼% is equal to the decimal .1525.   

 

 
Write each fraction as a percent. 

1. 9 

10 
= 9% 

2. 10  

100 
= ____ 

3. 2  

10 
= ____ 

4. 11  

20 
= ____ 

5. 6  

50 
= ____ 

6. 63  

90 
= ____ 

7. 32  

100 
= ____ 

8. 3  

20 
= ____ 

9. 4  

5 
= ____ 

10. 3  

6 
= ____ 

11. 9  

15 
= ____ 

12. 27  

90 
= ____ 



13. 35  

50 
= ____ 

14. 2  

5 
= ____ 

15. 8  

20 
= ____ 

16. 1  

5 
= ____ 

17. 9  

20 
= ____ 

18. 18  

25 
= ____ 

19. 2  

4 
= ____ 

20. 36  

80 
= ____ 

21. 39  

50 
= ____ 

 
Write each decimal as a percent. 

1. 0.1 = 10% 2. 0.6 = ____ 3. 0.96 = ____ 

4. 0.51 = ____ 5. 0.03 = ____ 6. 0.16 = ____ 

7. 0.58 = ____ 8. 0.93 = ____ 9. 0.26 = ____ 

10. 0.7 = ____ 11. 0.33 = ____ 12. 0.849 = ____ 

13. 0.35 = ____ 14. 0.37 = ____ 15. 0.07 = ____ 

16. 0.31 = ____ 17. 0.48 = ____ 18. 0.84 = ____ 

19. 0.73 = ____ 20. 0.06 = ____ 21. 0.94 = ____ 



22. 0.892 = ____ 23. 0.582 = ____ 24. 0.5 = ____ 

 

Write as a decimal  

(1) 21%       (2) 31%       (3) 30 
1 

5  
% 

 
    

 
 

 

(4) 146.1%       (5) 0.37%       (6) 32%       
 

(7) 16.58%       (8) 272.2%       (9) 17%       
 

(10) 55 
1 

2  
% 

 
    

 
 (11) 0.84%       (12) 28%       

 
Write as a fraction  

(13) 144.7%       (14) 2 
1 

4  
% 

 
    

 
 (15) 19.96%       

 

(16) 248.2%       (17) 13.88%       (18) 121%       
 

 



(19) 40%       (20) 97 
1 

2  
% 

 
    

 
 (21) 85%       

 

(22) 68%       (23) 40.7%       (24) 0.54%      
 
Adding, subtracting, multiplying, and dividing percents 
follows the same procedure as whole numbers. 
 
Examples  10% + 20% = 30% 
                  40% - 30% = 10% 
                  50% x 60% = 3000% 
                  80% ÷÷ 20% = 4% 
 

⇒⇒  You should know that, although it is possible to 
add and subtract percents, an initial discount of 
15%, for example, followed by an additional 
discount of 25% does NOT create a 40% 
reduction in price but rather a discount of 
36.25%. 

 
Example  June was about to purchase a $250 coat at a 15%    

discount when the cashier told her that the store 
was having a special promotion.  All June had to 
do was stick her hand into a box and pull out a 
circular disc.  Whatever number was on the disc 
would be discounted from the price of the coat 
that she was going to buy.  June put her hand in 



and pulled out a circle with “25%” marked on it.  
How much did June end up paying for the coat? 

 
Step 1  Calculate the original amount to be discounted off 

the original price. 
 

$250 x 15% = 
$250 x .15 = $37.50 

 
Step 2  Subtract the original amount to be discounted from 

the original price. 
 

$250.00 
                                     -   $  37.50 
                                         $212.50 
 
Step 3  Take the new discounted price and calculate how 

much more is to be taken off the discounted price of 
the coat. 

 
$212.50 x 25% = 

$212.50 x .25 = $53.125 = $53.13 (rounded to the nearest 
cent) 

 
Step 4  Subtract the new amount from the discounted price. 
 

$212.50 
                                      -  $  53.13 
                                         $159.37 
 
June may now purchase the $250 coat for $159.37. 



If the original discount had been 40% (15% + 25%), we 
could have multiplied $250 by .40 and the price would 
have been brought down by $100 to $150.  At least, June 
can feel fortunate that she received her coat at a discount. 
 
 
 
Problem Solving with Fractions, Decimals, and Percents 
 
 
Using the Substitution Method 
 
So far, you have solved addition, subtraction, 
multiplication, and division word problems using whole 
numbers.  Many students can do these word problems with 
ease, but they worry when they see word problems using 
large whole numbers, fractions, or decimals. 
 
 The difficulty has to do with “math intuition,” or the 
feel that a person has for numbers.  You have a very clear 
idea of the correct answer to 4 – 3.  It is more difficult to 
picture 7,483,251 + 29,983 or 6.45 – 5.5.  And for  most of 
us, our intuition totally breaks down for 3/8 – 1/3. 
 
 Changing only the numbers in a word problem does 
not change what must be done to solve the problem.  By 
substituting small whole numbers in a problem, you can 
understand the problem and how to solve it. 
 
 Look at the following example: 
 



Example:  A floor is to be covered with a layer of ¾-in. 
fiberboard and 7/16-in. plywood.  By how much 
will the floor level be raised? 

 
 Fractions, especially those with different 
denominators, are especially hard to picture.  You can 
make the problem easier to understand by substituting 
small whole numbers for the fractions.  You can substitute 
any numbers, but try to use numbers under 10.  These 
numbers do not have to look like the numbers they are 
replacing. 
 

 In the example, try substituting 3 for ¾ and 2 for 7/16.  
The problem now looks like this: 
 

A floor is to be covered by a layer of 3-in. 
fiberboard and 2-in. plywood.  By how much will 
the floor level be raised? 
 

You can now read this problem and know that you must 
add. 
 
 Once you make your decision about how to solve the 
problem, you can return the original numbers to the word 
problem and work out the solution.  With the substituted 
numbers, you decided to add 3 and 2.  Therefore, in the 
original, you must add ¾ and 7/16. 
 
 
 
 



3 = 12 
4    16 

                                           7 =  7 

                                      + 16    16 

                                                 19 = 1 3 

                                                 16      16 

 

Remember:  Choosing 3 and 2 was completely up to you.  
You could have used any small whole 
numbers. 

 

 

 

 1.  Larry spent 2/3 of his allowance on movies and ¼ on 
snack foods.  What fraction of his allowance did he 
spend on these items altogether? 
 

 2.  Ms. Thomas fertilizes her lawn 3 times in a year.  She 
uses 11 bags of fertilizer in all.  How many bags does 
she use each time?  
 

 3.  Sandra swam 5 ½ lengths of the pool in the same time 
as Alice swam 3 ¾ lengths.  How many more lengths 



did Sandra swim? 
 

 4.  At the L.P. Fisher Library, 128 people signed out books 
in one day.  Of the people, 1/8 were children and ½ 
were women.  How many men signed out books? 
 

 5.  Peggy cut 10 sheets of Bristol board into eighths.  How 
many pieces does she have? 
 

 6.  The product of two numbers is .52206.  One of the 
numbers is 33.  What is the other number? 
 

 7.  If 21% of the instruments need repair and 11% need to 
be replaced, what percent of the instruments are in 
satisfactory condition? 
 

 8.  Shelly’s basketball team won 12 games and lost 8 
games.  What percent of its games did Shelly’s team 
win? 
 

 9.  In a school election, Jake received 28% of the votes, 
Joan received 46%, and Louise received the remaining 
votes.  What fraction of the vote did Louise capture? 
 

10.  In a recent year, 66 2/3% of the Canadian population  
       spoke only English, 20% spoke only French, 13%  
       spoke English and French, and the rest spoke neither  
       English nor French.  What fraction of the Canadian  
       population spoke neither English nor French? 



Answer Key 
 

Book 14018 – Fractions, Decimals and Percent 
 
 

Page 5      1.  9 1/3     2.  8 ½     3.  6 ½     4.  9 ½      
                  5.  2 4/5     6.  8     7.  9 2/11     8.  5 1/6      
                  9.  4 5/6     10.  6 8/11     11.  9 ½     12.  7 3/10 
                13.  3 2/3     14.  11 8/9     15.  5 1/7     16.  8 4/5 
                17.  2 5/8     18.  11 ½     19.  7 1/5     20.  8 1/6    
                21.  3 1/3     22.  12 ¾     23.  4 2/11     24.  11 4/5 
                25.  2     26.  10 4/9     27.  9 1/7     28.  5 6/7 
                29.  8 ¼     30.  2 1/10     31.  9 ½     32.  12 3/5 
 
Page 13     2.  >     3.  <     4.  <     5.  <     6.  <     7.  <      
                  8.  <     9.  >     10.  >     11.  >     12.  <     13.  > 
                14.  >     15.  <     16.  = 
 
Page 14    1.  8/32, 24/42, 28/40     2.  5/39, 6/39, 9/39, 

21/39, 31/39     3.  3/5, 3/5, 8/11, 8/11, 5/6, 5/6 
                  4.  1/11, 1/8, 1/5, ½     5.  3/8, 4/6, 8/11, 6/7      
                  6.  18/27, 43/49, 49/45, 26/20     7.  1/11, 1/9, 

1/5, ½     8.  5/55, 6/36, 31/56, 32/24     9.  3/7, 
5/9, ¾, 4/5     10.  12/72, 36/76, 12/24, 25/35 

 
Page 15     1.  1/5     2.  ¾     3.  2/7     4.  1/5     5.  ¼      
                  6.  1/5     7.  1/11     8.  ¾     9.  1/8     10.  25/36 
                11.  2/5     12.  43/52     13.  1/7     14.  49/74      
                15.  4/9     16.  1 1/12     17.  1 7/27     18.  1/7      
                19.  6/11     20.  8/11     21.  1/6     22.  2 3/5      
                23.  33/53     24.  2/5 



Page 22     1.  7/10     2.  1 7/20     3.  1/3     4.  17/28      
                  5.  2 2/3     6.  2 27/55     7.  9 2/7     8.  8 ½      
                  9.  21 48/55     10.  11 13/16     11.  10 2/5      
                12.  18 1/6     13.  11 11/21     14.  18 35/39      
                15.  7 16/39     16.  10 11/39 
 
Page 29      1.  5 ½     2.  8 1/6     3.  3/28     4.  4 7/8      
                    5.  9 ½     6.  1 1/3     7.  26 23/56      
                    8.  11 47/81     9.  4 32/77     10.  14 2/7      
                  11.  17 1/7     12.  78 3/8     13.  1 43/55      
                  14.  84 1/11     15.  174 6/11     16.  19 5/13 
                  17.  216 36/65     18.  43 11/12 
 
Page 30      1.  4/7     2.  1     3.  8/15     4.  2/7     5.  1 3/25      
                    6.  6 ¾     7.  144/245     8.  2 19/20      
                    9.  1 133/176     10.  1 2/31     11.  1 133/335 
                  12.  1 1/13     13.  2 211/286     14.  2 7/13      
                  15.  5/136     16.  4 11/72     17.  1 23/87      
                  18.  98/141 
 
Page 34      2.  >     3.  >     4.  <     5.  >     6.  <     7.  <      
                    8.  >     9.  >     10.  =     11.  >     12.  =      
                  13.  >     14.  >     15.  <     16.  <     17.  >      
                  18.  <     19.  > 
 
Page 39      2.  .6     3.  .08     4.  .86     5.  .75     6.  .73      
                    7.  3.65     8.  6.8     9.  .9     10.  .1     11.  .2      
                  12.  1.6     13.  .8     14.  .5     15.  2.2     16.  5.9 
                  17.  .75     18.  .4     19.  .2     20.  1.68     21.  6.8 
 
 



Page 40      1.  39/50     2.  31/100     3.  8/25     4.  4/5      
                    5.  ¼     6.  97/100     7.  11/25     8.  99/100      
                    9.  ¾     10.  21/25     11.  50 13/50      
                  12.  28 9/10     13.  33 2/5     14.  84 ¾      
                  15.  45 ¾     16.  85 ¾ 
 
Page 46      1.  $15     2.  $22     3.  $27     4.  $22     5.  $19 
                    6.  $29     7.  5.9     8.  17.0     9.  86.5      
                  10.  1.3     11.  59.0     12.  786.2     13.  .06     

14.  1.20     15.  12.57     16.  .88     17.  1.79      
                  18.  79.32     19.  .915     20.  .505     21.  .478 
                  22.  .876     23.  .039     24.  3.063 
 
Page 48      1.  48.834     2.  7.87     3.  44.11     4.  1.98      
                    5.  45.19     6.  41.707     7.  34.72     8.  27.966 
                    9.  48.927     10.  39.581     11.  57.17      
                  12.  36.937     13.  39.954     14.  47.287      
                  15.  1.509     16.  11.508     17.  58.6      
                  18.  9.359     19.  54.988     20.  68.3      
                  21.  18.153     22.  106.93     23.  38.2      
                  24.  8.53     25.  54.513     26.  29.154      
                  27.  15.202     28.  22.988     29.  2.17      
                  30.  30.642     31.  56.25     32.  2.105      
                  33.  4.151     34.  31.7     35.  92.88      
                  36.  45.148     37.  29.03     38.  47.37 
 
Page 55      1.  2.31     2.  1.5     3.  2.4     4.  5.52      
                    5.  4.232     6.  .190     7.  .864     8.  4.108      
                    9.  1.092     10.  .117     11.  2.279     12.  3.237 
                  13.  477.10956     14.  1337.12982      
                  15.  107.947     16.  1086.435     17.  215.73208 



                  18.  69.75981     19.  782.78952     20.  1737.74 
 
Page 56      1.  653.9     2.  25.38     3.  6.37     4.  13.31      
                    5.  2.25     6.  660.7     7.  48.17     8.  69.2      
                    9.  1650     10.  95.62     11.  152.8     12.  556.4 
                  13.  85.33     14.  89.5     15.  25.4     16.  3.09      
                  17.  63980     18.  6733     19.  39.96      
                  20.  56.49     21.  6.96     22.  6527     23.  31.1 
                  24.  3538                         
            
Page 67      2.  10%     3.  20%     4.  55%     5.  12%      
                    6.  70%     7.  32%     8.  30%     9.  80%      
                  10.  50%     11.  60%     12.  30%     13.  70% 
                  14.  40%     15.  40%     16.  20%     17.  45% 
                  18.  72%     19.  50%     20.  45%     21.  78% 
 
Page 68      2.  60%     3.  96%     4.  51%     5.  3%      
                    6.  16%     7.  58%     8.  93%     9.  26%      
                  10.  70%     11.  33%     12.  84.9%     13.  35% 
                  14.  37%     15.  7%     16.  31%     17.  48%      
                  18.  84%     19.  73%     20.  6%     21.  94% 
                  22.  89.2%     23.  58.2%     24.  50% 
 
Page 69      1.  .21     2.  .31     3.  .302     4.  1.461      
                    5.  .0037     6.  .32     7.  .1658     8.  2.722      
                    9.  .17     10.  .555     11.  .0084     12.  .28 
                  13.  1 447/1000     14.  9/400     15.  499/2500 
                  16.  2 241/500     17.  347/2500     18.  1 21/100  
                  19.  2/5     20.  39/40     21.  17/20     22.  17/25  
                  23.  407/1000     24.  27/5000 
 



Page 74      1.  11/12     2.  3 2/3 bags     3.  1 ¾ lengths 
                    4.  48 men     5.  80 pieces     6.  .01582      
                    7.  68%     8.  60%     9.  13/50     10.  1/300 
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