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The Rational Function

Basic rational function:   

­10 ­8 ­6 ­4 ­2 0 2 4 6 8 10

­6

­5

­4

­3

­2

­1

1

2

3

4

5

6

x

y

• graph is a hyperbola
• there are two lines of 

symmetry
and

• graph is discontinuous
• there are two asymptotes 

(lines that the curve can 
never touch)
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Dom:

Ran:

Intercepts: None

Variation:  Decreasing over

Sign:   Positive over
  Negative over

Extrema: None

Properties
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Transformed Rational Function

Standard Form                                                "new"
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Example
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Sketch the graph of the function
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Dom:

Ran:

Variation:

y-intercept:

zero:

Sign:
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Sketch the graph of the function

Dom:

Ran:

Variation:

y-intercept:

zero:

Sign:
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Finding the Rule
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Form:

Determine h & k.

Using a point on the 
curve, determine a.
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Find the rule.

­3 ­2 ­1 0 1 2 3 4 5 6 7 8 9 10

­6
­5
­4
­3
­2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

x

yGiven only one asymptote and 
two points.

1.

2.

Solve this system
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Comparison Method
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Find the rule.
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General Form of the Rational Function

General Form:  

ex:
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Converting from Standard to General Form

ex:                                    
                                        COMMON DENOMINATOR
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ex: Convert to General Form.
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Converting from General to Standard Form

ex:
      Divide the polynomials

quotient

remainder

or

Remainder = a
Quotient = k
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ex: 1) 2)
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FYI

ex:

k   y-int

zero

h

= 0

= 0
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Determine the rule in a) standard form

b) general form
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Solving Equations and Inequalities

Examples:  

1. Given

Find when 

2.  Solve 
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3. For the function determine 

when                 .

a)  Solve the equation
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Draw a sketch to see the solution.

Solution: (first part)  

(second part)
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Solution:
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Example: <

Number line method.

1.  Solve the equation

There are two critical values for x: h (the asymptote) and the 
solution just found. 
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2.   Draw a number line with both values on it.

3. Three intervals are created by the two critical values.  Test 
numbers in these intervals to see what values satisfy the 
inequality .

h
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4. Create the appropriate solution based on your results.

Solution:  
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Example:

1. 2. Critical values are:  1 & 2

1 2

3. test values

0 31.5

works

Solution:  
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Inverse of the Rational Function

Determine the rule of the inverse of the function
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If                             , then          ?

The inverse of a rational function is 
another rational function, whose only 
difference is that h and k are reversed.
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Example: Determine the rule of the inverse of  the 
function                         .
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Example: Determine the domain and range of the inverse 
of the function                            . 

Domain=
Range = 
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Example: Determine the rule of the inverse of the 
function
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If                         , then          ?

a1 & b2 switch places and signs
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Example: Determine the rule of the inverse of the 
function
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