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Rational Functions
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If P(x) and Q(x) are polynomials, then a function of the form
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Is called a Rational Function, provided that Q(x) is not the zero polynomial.

Examples:
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Domain
The domain of a polynomial function is the set of all real numbers, while the domain of a rational function is restricted to real numbers that do not cause the denominator to have a value of 0.
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Find the domain of the rational functions above.
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Domain = _______________
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Domain = _______________
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Domain = _______________
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Domain = _______________


Vertical Asymptotes
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Vertical Asymptote

Let 
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 be a rational function written in lowest terms.
If 
[image: image11.wmf]a

x

x

f

®

¥

®

  

as

  

)

(

, then the vertical line x = a is a Vertical Asymptote.
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i.e. a Vertical Asymptote is a vertical line that the graph of f(x) approaches

(gets close to but does not cross) as x approaches some number.
NOTE:  The graph never crosses a vertical Asymptote.
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How to Find:

Let 
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 be a rational function in lowest terms with the degree of Q(x) at least 1.
The graph of f has a vertical asymptote corresponding to each root of 
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i.e. Where is the denominator = 0?
On pages 4 – 7 find the Vertical Asymptotes of the rational functions given.



Horizontal Asymptotes





Horizontal Asymptote

Let 
[image: image14.wmf])

(

/

)

(

)

(

x

Q

x

P

x

f

=

 be a rational function written in lowest terms.

The line 
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 is a Horizontal Asymptote if 
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i.e. a Horizontal Asymptote is a horizontal line that the graph of f(x) approaches (gets close to)

as x approaches 
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NOTE:  In some cases the graph CAN CROSS a horizontal asymptote.

How to Find:

Let 
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 be a rational function in lowest terms with the degree of Q(x) at least 1.

1. If the degree of P(x) is less than the degree of Q(x), then the x-axis is a horizontal Asymptote.

2. If the degree of P(x) equals the degree of Q(x), then the horizontal asymptote is determined by
    the ratio of the leading coefficients.
On pages 4 – 7 find the Horizontal Asymptotes of the rational functions given.


X/Y Intercepts





X/Y  Intercepts

Let 
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 be a rational function in lowest terms.

The X/Y Intercepts are the places where the graph of f(x) crosses the X/Y-axes.

How to Find:

X-Intercept:
Solve the equation 
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Y-Intercept:
Let x = 0 and solve for y.

On pages 4 – 7 find the x and y intercepts of the rational functions given.



Examples





Find the vertical asymptotes, horizontal asymptotes, x-intercepts, y-intercepts, and sketch the graph.








Examples





Find the vertical asymptotes, horizontal asymptotes, x-intercepts, y-intercepts, and sketch the graph.

3.
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Examples





Find the vertical asymptotes, horizontal asymptotes, x-intercepts, y-intercepts, and sketch the graph.









Examples





Find the vertical asymptotes, horizontal asymptotes, x-intercepts, y-intercepts, and sketch the graph.





Oblique Asymptotes





How to Find:

Let 
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 be a rational function in lowest terms with the degree of Q(x) at least 1.

If the degree of P(x) is greater than the degree of Q(x), then use division to rewrite the function as


[image: image23.wmf]Divisor

mainder

Quoient

Re

+

.  The graph of the equation formed by setting  y equal to the quotient is an
asymptote.  This asymptote is an oblique or slant asymptote if the degree of P(x) is 1 larger than

the degree of Q(x).

Find the oblique asymptote of the following rational function and graph using a Graphing Calculator.

1.
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Graphing Rational Functions





To Graph a Rational Function in Lowest Terms:


1. Determine the asymptotes and draw them as dashed lines.

     Vertical:     
Where is the denominator = 0?


     Horizontal:  
 If Deg. Num. < Deg. Den., then y = 0  (x-axis)




If Deg. Num. = Deg. Den., then  y = ratio of leading coeff.


     Oblique
If Deg. Num. > Deg. Den., then y = quotient after division
2. Check for symmetry.


     If 
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     If 
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3. Find the intercepts.


     X-Intercept:
Where is the numerator = 0?


     Y-Intercept:
Let x = 0
4. Plot several selected points to determine how the graph approaches the asymptotes.

5. Draw curves through the selected points, approaching the asymptotes.


Sketch the graph of the following rational function.
1.
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Rational Inequalities






Solve the following rational inequality.
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NOTE: In these examples, the graph crosses the horizontal asymptote.
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