Rational Expressions

Copyright © 2001 Lynda Greene


DEFINITIONS:

Rational means something that is a fraction

Expressions are mathematical statements that don’t have an equal sign
Rational expressions are fractions with polynomials in them. They might be multiplied, divided, added or subtracted.  The goal is to combine the terms into one fraction using the rules for fraction operations. The answer is usually another fraction, they cannot be solved only simplified.


Addition Example:     
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   is a rational expression

This expression has two fractions that must be added together to make one fraction.

I. To add two fractions you need a common denominator

Factor the bottom x2 – 25 = (x + 5)(x – 5) 
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       LCD= (x+5)(x-5)

II. Multiply each fraction (top & bottom) by the missing piece of the LCD

The first fraction already has the correct LCD so don’t multiply by anything.

The second one is missing (x – 5)
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III. Rewrite as one fraction & simplify the tops. 
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   Distribute and collect like terms
IV. Factor the top and cancel
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STEPS: Adding Rational Expressions

1. Find the LCD (you need one of everything)

       *You will need to factor all the bottoms to find the LCD*

2. Multiply the top and bottom of each fraction by the missing piece

3. Rewrite as a single fraction

4. Simplify the top (numerator)

5. Factor the top 

6. Cancel any terms that are on the top and bottom of the fraction.

Subtraction Example:     
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   is a rational expression

This expression has two fractions that must be subtracted to make one fraction.

I. To subract two fractions you need a common denominator

Factor the bottoms x2 – 36 = (x + 6)(x – 6) and 5x + 30 = 5(x+6) 
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       LCD= 5 (x + 6)(x - 6)

II. Multiply each fraction (top & bottom) by the missing piece of the LCD

The first fraction is missing the 5. the second one is missing (x – 6)


[image: image8.wmf])

6

)(

6

(

5

)

6

(

2

)

6

)(

6

(

5

)

3

(

5

-

+

-

-

-

+

x

x

x

x

x

x

  Distribute the negative FIRST!
III. Rewrite as one fraction & simplify the tops. 

[image: image9.wmf])

6

)(

6

(

5

12

13

)

6

)(

6

(

5

12

2

15

-

+

+

=

-

+

+

-

x

x

x

x

x

x

x

   Distribute and collect like terms
IV. Factor the top and cancel ( if possible)  
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The top won’t factor so we’re finished.
STEPS: Subtracting Rational Expressions

1. Find the LCD (you need one of everything)

       *You will need to factor all the bottoms to find the LCD*

2. Multiply the top and bottom of each fraction by the missing piece

3. Distribute the negative

4. Rewrite as a single fraction

5. Simplify the top (numerator)

6. Factor the top 

7. Cancel any terms that are on the top and bottom of the fraction.

Multiplying Rational Expressions

Multiplication Example:     
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   is a rational expression

This expression has two fractions that must be multiplied to make one fraction.

I. The easiest way to solve multiplication expressions is to factor everything 
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II. Write this as one fraction (put any monomials in front so you don’t lose them)
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III. Cancel ( if possible)  
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IV. Write down all the leftovers (you may distribute if you like but it’s not necessary) 
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STEPS:  Multiplying Rational Expressions

1. Factor all the tops and bottoms
2. Rewrite as one fraction

3. Cancel any matching terms on top and bottom.

4. Write all the leftovers in one fraction.

Dividing Rational Expressions

Division Example:     
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   is a rational expression

This expression has two fractions that must be divided to make one fraction.

I. To divide fractions you must multiply by the reciprocal 

Flip the second one and multiply 
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II. Factor everything 
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III. Write this as one fraction (put any monomials in front so you don’t lose them)
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IV. Cancel (if  possible)  
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V. Write down all the leftovers (you may distribute if you like but it’s not necessary) 
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    STEPS:  Dividing Rational Expressions


1. Multiply by the reciprocal


2. Factor all the tops and bottoms


3. Rewrite as one fraction


4. Cancel any matching terms on top and bottom.


5. Write all the leftovers in one fraction.
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