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FRACTION BASICS

Fractions represent parts of a whole
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Illustrates the fraction 
[image: image352.wmf] 
2 parts are shaded pink









There are 3 parts in all
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Proper Fractions – Numerator is smaller than Denominator.  Examples:   
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 and 
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Improper Fractions – Numerator is equal or larger to denominator.  Examples:  
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, 
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A mixed number is a whole number and a fraction.

[image: image345.wmf][image: image346.wmf]1

5

[image: image347.wmf]1

3

[image: image348.wmf]

3 
[image: image10.wmf]2

1

 means 3 plus 
[image: image11.wmf]2

1



3 
[image: image12.wmf]2

1

 = 
[image: image13.wmf]2

7


Fractions show division
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A whole number can be written as a fraction by writing a 1 as the denominator.

Examples:   6 =  
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When a numerator and denominator are the same, the fraction equals 1

Examples:  
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 = 1   Because 10 (10 = 1
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RENAMING FRACTIONS

To rename a fraction, change it to an equivalent fraction in another form.

Since  
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 represents the same portion as 
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 they are equivalent fractions
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We can find equivalent fractions by multiplying or dividing the numerator and denominator of a given fraction by the same number.


[image: image25.wmf]2

1

 • 
[image: image26.wmf]2

2

 = 
[image: image27.wmf]4

2

   Multiplying by 
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 is the same as multiplying by 1.  Thus 
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They are equivalent.

We do this when we rename a fraction with a common denominator when adding or subtracting fractions.

If adding 
[image: image31.wmf]3

2

 + 
[image: image32.wmf]5

1

, the LCD is 15. 
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Since 3 • 5 = 15, multiply 
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  Since 5 • 3 = 15 multiply 
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Now, 
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When reducing fractions, divide the numerator and denominator by the same number. Divide by the greatest common factor of the numerator and denominator. 
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              Note:  10 is the greatest common factor of 20 and 30
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             Note:   2 is the greatest common factor of 14 and 18

We can also “cancel common factors” to reduce fractions. Factor the numerator and denominator each into their prime factors then divide out or cancel common factors as shown below. 
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Adding and Subtracting Fractions

TO ADD OR SUBTRACT FRACTIONS, WE MUST HAVE COMMON DENOMINATORS
If denominators are the same:  Add or subtract the numerators and use the same denominator.

Examples: 
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 What if the denominators are different?  What is  
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Since one rectangle is divided into halves and the other into thirds, we cannot add. 

Both rectangles must be divided into the same number of sections:
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The number of sections we have now divided the boxes into represents the common denominator.  We renamed each fraction to have a common denominator in order to add them.  We look for the least common denominator (LCD) which is the same as the least common multiple (LCM).  

The LCD can be found by:    

· listing method

· prime factorization method  


For details on above methods, see the page on least common denominators.

Example:
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The LCD of 2 and 4 is the least common multiple of 2 and 4.  This means the smallest number that is divisible by 2 and 4 (note:  we are not finding the factors of 2 and 4, we are finding a multiple of 2 and 4).

The LCD of 2 and 4 is 4.


Now we must rename 
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so that it has a denominator of 4. The new fraction must be equivalent to 
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.     Multiplying the numerator and denominator by the same number will result in an equivalent fraction. We multiply the numerator and denominator each by 2 because 2 x 2 = 4 
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is the same as multiplying by 1. Thus 
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has the same value as 
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It is not necessary to rename 
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 since it already has a denominator of 4.

Add the numerators.  Do not add the denominators.  Reduce answer to lowest terms, if possible.
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Practice:

1)  
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LEAST COMMON DENOMINATOR (LCD)

The least common denominator, also called the LCD, is the same as the least common multiple, or LCM.  The multiples of a number result from multiplying the number by the counting numbers (1, 2, 3, …).

For example, the multiples of 2 are:

     2 x 1
       2 x 2
       2 x 3
      2 x 4

2:    2,         4,        6,         8,   ….

The LCM of two numbers is the smallest multiple that both of the numbers have in common.

In other words, the LCM is the smallest number divisible evenly by both of the numbers. 

The LCM is the same as the LCD.

Example:  
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We must find the LCD of 4 and 6 before adding the fractions.  There are 2 ways to do this.

Listing Method

List a few of the multiples of each number


4:  4, 8, 12, 16, 20

6:  6, 12, 18

We can see that the first multiple that 4 and 6 have in common is 12.

Prime Factorization Method

Break down each number into its prime factors (that is, find the prime factorization of      

                                                                                    each number)

4 =  2 ( 2

6 =  2 ( 3 

Multiply together each different factor.  If a factor is used more than once, multiply it as many times as it is used in the factorization in which it was used the most.  The prime factors of 4 and 6 include a 2 and a 3.  The 2 is used twice in the prime factorization of 4 so use it twice when finding the LCD.  Thus,  

We multiply  2 ( 2 ( 3 to get 12 which is the LCM or LCD of 4 and 6.

NOTE:  We could have multiplied 4 and 6 together and used 24 as a common denominator but it would not have been the least common denominator because 4 and 6 had factors in common.

Now that we have the LCD, we must rename each fraction with a denominator of 12.
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To do this, multiply the numerator and denominator by the same number.  Use 3 since 4 x 3 = 12
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Now add the new numerators.
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Practice:  

    Find the LCD of 4 and 8.


    Find the LCD of 12 and 8


    Find the LCD of 15 and 20.



Multiplying Fractions

To multiply fractions, just multiply across.


Multiply the numerators
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Multiply the denominators

NO LEAST COMMON DENOMINATOR NEEDED

Example:
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Multiplying a whole number by a fraction:

Example:   5 ∙ 
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We make the whole number into a fraction by putting 1 in the denominator.  Then multiply as above.


5 = 
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The word “of” in math usually means to multiply
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Practice: 


1)  
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Dividing Fractions

Before dividing, we must be able to find the reciprocal of a fraction.  When finding a reciprocal, the numerator becomes the denominator and the denominator becomes the numerator.  (We flip the fraction).

Example:  


The reciprocal of  
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The reciprocal of  
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The reciprocal of 8  is  
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  (since 8 = 
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The reciprocal of  
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Division

To divide by a fraction, multiply by the reciprocal of that fraction.  
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Change a division problem with fractions into a multiplication problem by taking the reciprocal of the second number.

Example:
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Practice:


1)  
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2)  9  
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A WORD ABOUT WORD PROBLEMS

Consider this problem:

Sue is going to bake 48 cookies for a bake sale.  

If  
[image: image212.wmf]2
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 of them are to be chocolate chip, how many cookies will be chocolate chip?

It is easy to tell that 24 of them are going to be chocolate chip.  Let’s write a math problem to represent how we get 24 as an answer.  Ask yourself?

Did we divide 48 in half?

Did we divide 48 by one half?  48 
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Did we divide 48 by two? 48 
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As you can see we do not have a way to write “divide 48 in half” unless we realize it means to divide 48 by 2 in order to get 24.  

Consider 48 
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 EMBED Equation.3  [image: image217.wmf]2
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 which seems like the correct problem until we work it out:

48 
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An answer of 96 does not make sense for this problem since there were only 48 cookies to begin with.  Be careful, dividing in halves is not the same as dividing by 
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.  When we divide by 
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 we are actually multiplying by 2.  What we did originally to get 24 is multiply by 
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:     48 • 
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In math, the word “of” followed by a fraction means to MULTIPLY by that fraction.

One half of the 48 cookies means 
[image: image231.wmf]2
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 • 48.

Consider this problem:

What if a bakery had to produce 3450 cookies and 
[image: image232.wmf]5
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 of them were to be chocolate chip.  How many chocolate chip cookies would be produced?  

Two fifths of 3450 is not as easy to visualize as one half of 48.  Yet both problems contain the word “of” and are worked the same way.
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Practice:

1)   If there are 3500 students in a school and 
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3

 of them are majoring in business, how many of them are          

      majoring in business?

2) If 
[image: image238.wmf]3

2

 of the 67,380 voters in a county are Republican, how many are Republican?

3) 
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 of the TV sets sold yearly at a store are big screen sets.  If the store sold 279 TV sets last year, how many were big screen TV sets?


Rational Expressions

ADDITION and SUBTRACTION: The process of adding and subtracting fractions and finding least common denominators also applies when there are polynomials in the fraction.  

To add 
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, we must find a common denominator.

Since these denominators do not have a common factor, simply multiply the denominators together.


(x + 1)  (  (x – 1)  =  (x + 1) (x – 1) = LCD

Now rename each fraction


[image: image242.wmf]1

2

+

x

 =  
[image: image243.wmf])

1

(

)

1

(

-

+

x

x

 Multiply both numerator and denominator by (x – 1). 




  




(See LCD page for help in renaming)

Thus, 
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  Multiply by 
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   (The Commutative Property allows us to change the order of the LCD)

Now we have:  
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Distribute and multiply
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Example:  To add  
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Factoring  x2  - 1 to get  (x – 1) (x + 1) shows that the denominators have a common factor.  Use the prime factorization method of finding a LCD – see LCD page.

x + 1 = x + 1




LCD = ( x + 1) (x – 1)  or  x2 - 1

x2 – 1 = (x + 1) (x – 1)




Rename each fraction:
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 The other fraction, 
[image: image263.wmf])

1

)(

1

(

-

+

x

x

x

  remains the same

Add the numerators:
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Distribute and combine like terms:
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MULTIPLICATION and DIVISION:

Apply the same rules for multiplying and dividing fractions to rational expressions.  Factor the polynomials in the numerators and denominators and cancel common factors as you work the problem. For help in canceling common factors, see page 2, Renaming Fractions.

Multiplication:
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Division:
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Example:  
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Factor as much as possible.  Here we get:
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Notice 
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Now multiply numerators & denominators to get:
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    Use the Commutative Property to rewrite as  
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Reduce this fraction by means of The Fundamental Property of Fractions:
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Example:  
[image: image289.wmf]a

x

a

x

+

+

2

2

 
[image: image290.wmf]¸

 
[image: image291.wmf]2

4

4

)

(

a

x

a

x

-

-


Multiply by the reciprocal of the second expression:
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Cancel common factors:
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Practice:   1)  
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ANSWERS TO PRACTICE PROBLEMS

Adding and Subtracting:

1)  
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3) 
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Least Common Denominators (LCD):

LCD = 8

LCD = 24

LCD = 60

Multiplying Fractions:

1)  
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Dividing Fractions:

1)  
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Word Problems:

1)  1500
2)  44,920
3)  124

Rational Expressions:

1)  
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ADDITIONAL RESOURCES

The following two manipulative packages can provide the student with hands-on activities which would aid in conceptual understanding of fractions.  

Fraction Circles

Ann Roper and Linda Holden Charles

This package contains plastic circles and wedges representing various fractions as well as a workbook.  The accompanying workbook offers activities that explain various concepts, such as the need for a common denominator.  

Fraction Tiles - A Manipulative Fraction Program 

Lee Jenkins and Peggy McLean

This package contains tiles and an accompanying workbook.  

The following two books contain detailed instruction in working with fractions.  

Pre-Algebra

Margaret Lial and Diana Hestwood

This is an easy to read textbook.  Fractions are covered in Chapter 4.

Schaum's Outline Series - Elementary Algebra 2/ed

Barnett Rich

This book covers the basics and includes rational expressions in Chapter 12.
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