MAT 131


Handout: 3.5 Rational Functions and Their Graphs
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Vertical Asymptote:

The line x = a is a vertical asymptote of the graph of a function 
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increases or decreases without bound as x approaches a.

Horizontal Asymptote

The line y = b is a horizontal asymptote of the graph of a function 
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approaches b as x increases or decreases without bound.
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Rules for Vertical Asymptote of 
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First, you must factor and if necessary simplify the rational function.  Then, set the resulting denominator of the most simplified version equal to zero and solve.  These solutions are the equations of the vertical asymptotes.

Find the vertical asymptotes, if any, of the following rational functions.
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(b) 
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(c) 
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      Rules for Horizontal Asymptote of 
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1. If the degree of p(x) is greater than the degree of q(x), then there is no horizontal asymptote.

2. If the degree of p(x) is equal to the degree of q(x), then y = 
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, where a is the leading coefficient of p(x) and b is the leading coefficient of q(x), is the horizontal asymptote.

3. If the degree of p(x) is less than the degree of q(x), then y = 0 is the horizontal asymptote.

Find the horizontal asymptote, if any, of the following rational functions.
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(b) 
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(c) 
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Graphing a Rational Function   
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1. Find the vertical asymptotes, if any.  Report as equation(s).

2. Find the horizontal asymptote, if any.  Report as an equation.

3. Find the y-intercept (if there is one) by evaluating f (0).

4. Find the x-intercepts (if there are any) by solving the equation   p(x) = 0.

5. Find at least one point between and beyond each x-intercept and vertical asymptote.

6. Determine if the graph is an even, odd, or neither function.

7. Use this information to graph.


Graph 
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