CHAPTER 7
RATIONAL EXPRESSIONS AND EQUATIONS
(7.1)   Rational Expressions
A rational expression is a polynomial or a ratio of polynomials.  For example:
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The domain of each expression is the set of real numbers for which each expression is defined.  Since division by zero makes an expression undefined we need to exclude any values of the variables that make the denominator zero.  These values are also known as excluded values.  Can you determine the domain of each expression above?

Simplifying a rational expression: this is similar to reducing fractions


1)  Factor the numerator and denominator completely


2)  Cancel the common factors

Examples:  Simplify each expression.
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(7.2)   Multiplication and Division
Multiplying and dividing rational expressions is similar to multiplying and dividing fractions.


1)  To divide, multiply by the reciprocal of the divisor (the second expression) 



2)  Factor all numerators and denominators


3)  Cancel the common factors (diagonally and top-bottom)


4)  Multiply the expressions

Examples:
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(7.3)  Addition, Subtraction, and Least Common Denominators

Adding and subtracting rational expressions is similar to adding and subtracting fractions.  
To add or subtract rational expressions with “like” denominators:


1)  Add or subtract the numerators, keeping the same denominator.


2)  Reduce expression if possible.
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Examples:
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When adding or subtracting rational expression with unlike denominators, we need to find the least common denominator (LCD) first and then we can combine the expressions.

Finding the LCD:  
1) Factor each denominator into prime factors.
2) List each of the unique factors the greatest number of times it appears in any of the denominators.
3) Multiply all the factors found in step 2 to get the LCD.
Examples: Find the LCD for the following fractions:
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(7.4)   Addition and Subtraction with Unlike Denominators

To add or subtract rational expressions with “unlike” denominators:


1)  Determine the LCD (factor the denominators).

2)  Multiply each expression (numerator & denominator) by the missing factor of the 
                  LCD.

3)  Add or subtract the fractions.

4)  Simplify the resulting expression if possible.
Examples:

1)  
[image: image26.wmf]5

3

8

+

p








2)  
[image: image27.wmf]x

x

7

4

2

3

+



3)  
[image: image28.wmf]m

m

4

1

3

-

+








4)  
[image: image29.wmf]2

3

7

4

-

-

+

x

x


5)  
[image: image30.wmf]4

5

12

3

7

+

-

+

x

x







6)  
[image: image31.wmf]12

²

3

8

6

²

5

-

-

-

+

-

x

x

x

x

x

x


(7.6)   Solving Rational Equations
Once again, to solve rational equations, we are looking for the values of the variable that make the equation true.  We do need to be careful about excluded values (values that make the denominator zero).  These make the equation undefined and cannot be a solution.  

Fractional equations can be easily simplified by multiplying each term by the LCD.  This will produce an equivalent expression without any fractions, which can then be solved.  Be sure to check that your answers are not excluded values.
Examples:
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