MATH 103 – Beginning Algebra II
Rational Functions and Multiplying and Dividing Rational Expressions

Lecture Notes - Section 6.1

1. Defining a Rational Algebraic Expression

A rational expression is an expression that can be written as the quotient of two polynomials, P and Q.  That is, a rational expression is in the form
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2. Evaluating a Rational Expression.

Evaluate f(x) = 
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 for x = -4, x = 0, x = 3 and x = 1.75.  You may use a home screen calculation, use the STO key, or use the Table.

f(-4) = ____________
f(0) = ____________



f(3) = ____________
f(1.75) = ___________

3. Finding the Domain of a Rational Expression.

The domain of a rational function is the set of all real numbers EXCEPT the values that make the denominator equal to zero.  (Recall that division by zero is not allowed in the set of real numbers.)

To find the excluded values from the domain of a rational expression or function, set the denominator equal to zero, and solve for the unknown.  This value is value that is excluded from the domain.  See Example 1.

Example 1:  Find the domain of  (a)  
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Worked out Solution:

(a) Set the denominator, x + 1, equal to zero and solve for x. This value is value that is excluded from the domain.

x + 1 = 0

      x  = -1  
The domain of 
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is {x | x is a real number, x 
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 -1}.

Finding the domain of a rational expression, continued.
(b) Find the domain of 
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Worked out Solution:

Set the denominator, x2  – 7x equal to zero and solve for x.  

x2  – 7x = 0

x(x – 7) = 0

x = 0 or x – 7 = 0

                   x  = 7

The domain of 
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is {x | x is a real number and x
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 0 or 7}.

Try These:  Find the domain of (a) 
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4. Simplifying a Rational Expression.

Simplifying a rational expression is parallel to reducing a fraction.

	Reduce:  
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	Simplify:  
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Procedure:  To simplify a rational expression, write the numerator and the denominator in factored form and then cancel any common factors.
Watch Out!  You can cancel common factors, not common addends!  That is, 
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Try These:  Simplify (a)  
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(b)  
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5. Simplifying a Rational Expression by Factoring out -1.

Example 2:  Simplify:  (a)  
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Worked out Solutions:   (a)  
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The result of this example is that when opposites are divided, the quotient is ALWAYS -1.

Use this fact to simplify 
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Worked out Solution:  
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Try This:  Simplify
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6. Multiplying Rational Expressions.

Multiplying rational expressions parallels multiplying rational numbers:

	Multiply:  
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Procedure:  To multiply rational expressions, write the numerator and the denominator in factored form, cancel any common factors, and find the product of the remaining factors.

Try This:  Multiply  
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7. Dividing Rational Expressions

Dividing rational expressions parallels dividing rational numbers:

	Divide:  
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	Divide:                
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Procedure:  To divide rational expressions, write the quotient as multiplication, write the numerator and the denominator in factored form, cancel any common factors, and find the product of the remaining factors.

Try This: 
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