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MATH MILESTONE # B4 

 

PROPERTIES OF FRACTIONS 

The word, milestone, means “a point at which a significant change occurs.” A Math Milestone 
refers to a significant point in the understanding of mathematics.  

To reach this milestone one should understand the properties of common 
fraction. 

Index Page 
 Diagnostic Test..........................................................................................2 
B4.1 Inexact Division and Fractions .................................................................... 3 
B4.2 Unit Fractions .......................................................................................... 4 
B4.3 Proper and Improper Fractions .................................................................... 6 
B4.4 Equivalent Fractions ................................................................................  10 
B4.5 Comparing Fractions ................................................................................  13 
 Summary................................................................................................. 16 
 Diagnostic Test again ............................................................................... 17 
 Glossary.................................................................................................. 18 

Please consult the Glossary supplied with this Milestone for mathematical terms. Consult a regular 
dictionary at www.dictionary.com for general English words that one does not understand fully.  

You may start with the Diagnostic Test on the next page to assess your proficiency on this 
milestone. Then continue with the lessons with special attention to those, which address the weak 
areas. 

 
Researched and written by Vinay Agarwala 

Edited by Ivan Doskocil 

 

 

 



Copyright © 2008 by Vinay Agarwala, All Rights Reserved (01/01/2008)  
 

MS B4 - 2

DIAGNOSTIC TEST 
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LESSONS 

Lesson B4.1   Inexact Division & Fractions  
When we divide the remainder from inexact division also, we get fractions. 

1. (a) When there is a remainder after division, we have INEXACT division.  
20 ÷ 3 = 6 R2 (remainder of 2 Æ inexact division) 
35 ÷ 6 = 5 R5 (remainder of 5 Æ inexact division) 
44 ÷ 5 = 8 R4 (remainder of 4 Æ inexact division) 

(b) This remainder is less than the divisor. When we divide the remainder by the divisor, we get 
a quantity with an absolute value less than one. 

 

Here we divide the remainder 1 by the divisor 2. We right the result as ½ and call it “half.” 
This is a quantity with an absolute value LESS THAN ONE.  

2. (a) Any quantity with an absolute value less than one is 
called a FRACTION. The word FRACTION comes from a 
Latin word “fractere” which means, “a broken piece.” A 
broken piece of cookie would be an example of a 
fraction of a cookie. 

(b) Whenever we divide a number by a larger number we get 
a fraction. 

 

3.  (a) The fraction is a single quantity resulting from the division of a smaller number by a larger 
number. Thus, a fraction is simply expressed as “dividend over divisor.” 

 

(b) In a fraction, the previous dividend is now called the NUMERATOR, and the previous divisor 
is now called the DENOMINATOR.  

 
Numerator over denominator is the representation of a single quantity. 
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☺ Exercise B4.1 
1. Write the quotient for the following inexact divisions as a whole number and a fraction. 

(a) 8 ÷ 3  (d) 16 ÷ 5  (g) 20 ÷ 3  
(b) 9 ÷ 4  (e) 31 ÷ 7  (h) 19 ÷ 6  
(c) 7 ÷ 2  (f) 25 ÷ 6  (i) 24 ÷ 5  

2. Provide 3 examples of fraction in real life. 

3. Indicate the numerator and the denominator in each of the following fractions. 

 

  
 

Lesson B4.2 Unit Fractions  
Common fractions are multiples of unit fractions. 

1. When a unit is divided into equal number of smaller parts, 
each part is called a UNIT FRACTION. The numerator of a 
unit fraction is always 1. 

(a) When we divide a unit into 2 equal parts, each part is 
called a unit fraction of “one half.” 

 
(b) When we divide a unit into 3 equal parts, each part is 

called a unit fraction of “one third.” 
 

(c) When we divide a unit into 4 equal parts, each part is 
called a unit fraction of “one fourth” or “one 
quarter.” 

 
(d) A half, a third, a fourth, etc., are unit fractions of 

different “sizes,” because the more parts a unit is 
divided into, the smaller is the relative size of the “unit 
fraction.” 
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A “tenth” of a unit would be smaller that an “eighth” of that unit. 

 

A “tenth” of a unit would be greater that a “hundredth” of that unit. 

 

2. A fraction may be expressed as a multiple of a unit fraction. 

(a) To divide 3 cookies among 4 children (3 ÷ 4), we first divide each cookie into 4 equal 
pieces. This gives us 12 quarter-size pieces. 

 

Then we divide the 12 quarter-size pieces among 4 children. Each child gets 3 quarter-size 
pieces. 

 

 

 

Divide 5 cookies among 8 children.   

We first divide each cookie into 8 equal pieces.  

 

Then we divide these 40 pieces among 8 children. Each child gets 5 pieces of 1 8-size. 
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Divide 7 cookies among 10 children. 

 

☺ Exercise B4.2 
1. Write the unit fractions for the following. 

(a) When a unit is divided into 10 parts 
(b) When a unit is divided into 20 parts 
(c) When a unit is divided into 100 parts 

2. Insert the correct symbol (>, =, or <) between the two unit fractions.  

 
3. Describe the following fractions as “number of unit fractions.” 

 

4. Fill in the blanks: Numerator Denominator Fraction 
(a) 3 quarters ___ ___ ______  
(b) 5 eighths ___ ___ ______ 
(c) 7 tenths ___ ___ ______ 
(d) 60 hundredths ___ ___ ______ 
(e) 250 thousandths ___ ___ ______ 

   
 

Lesson B4.3 Proper and Improper Fractions  
In a PROPER fraction the numerator is less than the denominator. When the numerator is 
equal to, or greater than, the denominator, the fraction is improper. 
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2. A fraction that is equivalent to 1, or more than 1, is IMPROPER, because the numerator is 

either equal to, or greater than, the denominator. 
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3. On a number line, a proper fraction would appear between 0 and 1.  

 

4. On a number line, an improper fraction would appear beyond 1.  
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(b) A whole number, when expressed in the fractional form with a denominator of 1, would be 
an improper fraction. 

 
5. (a) An improper fraction may be presented as a “mixed number.” We simply divide the 

numerator by the denominator to get a quotient made up of a whole number and a proper 
fraction. This is called a mixed number.  

 
(b) In practice, “and” or “+” is not used between the whole and the fraction part of the mixed 

number, but it is implied. We are most familiar with mixed numbers when measuring a 
length, such as, 3¼ inches. 

 
(c) To convert a mixed number back to improper fraction, multiply the whole number by the 

denominator and add the numerator. 

 

☺ Exercise B4.3 
1. Write if these fractions are less than, equal to, or greater than 1.  

  

2. Identify proper from improper fractions.  
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3. Show the following numbers on a number line 

 

 

5. Express the following whole numbers in fractional form: 
(a) 3  (b) 13  (c) 56 (d) 137 

6. Express each of the following improper fractions as a mixed number. 

 

7. Express each of the following mixed numbers as an improper fraction. 

 

  
 

Lesson B4.4 Equivalent Fractions  
Equivalent fractions are fractions that represent the same part of the whole. 

1. The numbers in numerator and 
denominator may change without 
changing the value of the fraction. 

(a) The different improper fractions 
shown here represent the same 
value of ONE. 
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(b) The different fractions shown below represent the same value of HALF. 

 

2. When we multiply (or divide) the numerator and 
denominator by the same number its value does not 
change. It is like multiplying by 1 because the same 
number in numerator and denominator reduces to 1.  

(a) In the example on the right, the value of the 
fraction remains one half even when both numerator 
and denominator are multiplied by 3. 

(b) In the following example, the value of the fraction 
remains the same even when both numerator and 
denominator are divided by 4. 

3. All equivalent fractions reduce to the same fraction when common factors are taken out from 
the numerator and the denominator. 

(a) Since fractions, 7/14 and 8/16, reduce to 1/2, they are equivalent fractions. 

 

(b) 18/24 and 24/32 are equivalent fractions because they both reduce to 3/4. 

 

4. A fraction is expressed by its lowest terms as a standard. This helps minimize confusion. 

(a) Equivalent fractions can be thought to be different fractions when they are not. This 
confusion may be removed by reducing these fractions to their lowest terms. 

 

(b) We obtain the standard form of ‘lowest terms” by canceling out all the common factors.  
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☺ Exercise B4.4 
1. Write at least one equivalent fraction for each of the following fractions. There is more than 

one answer. 

 

2. Reduce the following fractions to see if they are equivalent. 

 

 

4. Reduce each of the following fractions to their lowest terms. 

 

5. Reduce to lowest terms: 
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Lesson B4.5 Comparing Fractions  
Fractions may be compared only when the denominator is the same. 

1. Multiples of the same unit fraction are called LIKE FRACTIONS. They have the same 
denominator. 

 

2. Multiples of different unit factions are called UNLIKE FRACTIONS. They have different 
denominators. 

 

 
Find a common multiple of the denominators 5 and 9.  

Multiples of 5 are: 5, 10, 15, 20, 25, 30, 35, 40, 45, and 50 
Multiples of 9 are: 9, 18, 27, 36, 45 … 
From above, a common multiple of 5 and 9 is 45. 

Generate equivalent fractions with a denominator of 45. 
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Find a common multiple of the denominators, 3 and 4.  

Multiples of 3 are: 3, 6, 9, 12, 15 … 
Multiples of 4 are: 4, 8, 12 … 
Therefore, 12 is a common multiple of 3 and 4. 

Generate equivalent fractions with a denominator of 12. 

 
3. To compare two “unlike” fractions quickly, the product of the denominators may be used as the 

common denominator.   

 
(a) A common multiple of 15 and 20 would be 15 x 20, but one need not compute it. 

Generate equivalent fractions with a denominator of 15 x 20. 

 
These are like fractions, so we compare the numerators, 

 
(b) In the above example, the final numerators are cross product of the numerator of one 

fraction with the denominator of the other fraction. Therefore, cross-multiply the 
numerator to denominator as follows. 

 

 

Cross-Multiply while keeping the numerator on the correct side 
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 7 x 27 ? 21 x 9  

We get, 189 = 189 

  

They are equivalent fractions. 

☺ Exercise B4.5 
1. Identify the pair of fractions as “like” or “unlike”: 

 

2. Identify “like” from “unlike” fractions. 

 

3. Insert the correct symbol (>, =, or <) between the two fractions.  

 

4. Insert the correct symbol (>, =, or <) between the two fractions.  

 

5. Use cross-multiplication to insert the correct symbol (>, =, or <) between the two fractions.  
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6. If John walked 9/11 miles and Bill walked 4/5 miles, who walked the greater distance?  

  
 

 

SUMMARY 

When the division is not exact, a remainder is left after division. The remainder is less than the 
divisor, and it may be looked upon as a portion of the divisor. Such portions are called fractions. A 
proper fraction, such as “half,” is always less than one. 

In the absence of a proper notation for a quantity less than 1, a fraction is presented as a 
“dividend over divisor.” These two numbers are called numerator and denominator respectively to 
emphasize the fact that a fraction is a single quantity even when two numbers are used to represent it.  

When a unit is divided into equal number of smaller parts, each part is called a unit fraction. The 
larger is the number of parts the smaller is each part or unit fraction. The numerator of a unit fraction 
is always 1. All other fractions are multiples of unit fractions.  

In a proper fraction the numerator is less than the denominator making it less than 1. In an 
improper fraction, the numerator is equal to, or greater than the denominator making it equal to, or 
greater than 1. Improper fractions may be written as mixed numbers. 

Equivalent fractions are those which are written with different numerator/denominator pair, but 
represent the same portion of a unit. For example, both 1/2 and 2/4 represent “half” of a unit. In such 
a case, the numerator/denominator pair of a fraction is “magnified” or “shrunk” by the same amount to 
become the numerator/denominator pair of the equivalent fraction. 

Like fractions are multiples of the same unit fraction. Unlike fractions are multiples of different 
unit fractions. Like fractions may be compared simply by their numerators. To compare unlike fractions, 
one must convert them to like fractions first. 
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DIAGNOSTIC TEST 
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GLOSSARY 
[For additional words refer to the glossaries at the end of earlier Milestones] 

Cross multiplication Cross multiplication is multiplying the numerator of one fraction to the 
denominator of another fraction for comparison (see 8.16). 

Denominator A denominator is the bottom of the two numbers in a fraction. The 
denominator acts as the divisor in that ratio.  

Equivalent fractions Equivalent fractions are fractions that represent the same ratio. For example, 
the fractions, 2/4, 3/6, 5/10, and 7/14 are all equivalent because they all 
represent the ratio ½ or “half.” 

Fraction A fraction is a quantity smaller than a unit. The word FRACTION comes from a 
Latin word “fractere” which means, “a broken piece.” A fraction is expressed as 
a ratio of two numbers called numerator and denominator. A fraction may be 
expressed as a multiple of a unit fraction. 

Improper fraction An improper fraction is a ratio equal to or greater than 1. That is to say, its 
numerator is equal to or greater than its denominator.  

Like fractions Like fractions are multiples of the same “unit fraction”. Therefore, they have 
the same denominator.  

Mixed number A mixed number is made up of a whole number and a fraction. A mixed number, 
such as, “2½” actually means “2 + ½”. 

Numerator A numerator is the top of the two numbers in a fraction. The numerator acts as 
the dividend in that ratio. 

Proper fraction A proper fraction is a ratio less than 1. That is to say, its numerator is less 
than its denominator. 

Reducing a fraction A fraction is reduced to its lowest terms when all common factors are canceled 
from the numerator and the denominator. All equivalent fractions reduce to the 
same lowest terms. 

Unit fraction When a unit is divided into equal number of smaller parts, each part is called a 
unit fraction. Some examples of unit fractions are: a half, a third, and a fourth. 
The numerator of a unit fraction is always 1. 

Unlike fractions Unlike fractions are multiples of the different “unit fractions”. Therefore, they 
have different denominators.  


