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Math 30-1
Unit:  

Rational Functions
Topic: 
Rational Functions and Transformations 

Objectives:

·  Graph, analyse and compare rational functions using transformations  
· Observe the behaviour of graphs of rational functions near non-permissible values
Example

Complete the table of values for the function 
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 and to sketch the graph.   
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· Describe the behaviour of the function as 
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 approaches zero

·  What happens to the function as 
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 gets bigger and bigger?
Example

Complete the table of values for the functions 
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  and 
[image: image8.wmf](

)

5

fx

x

=

.Sketch their graphs.   
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· What effect does 
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 have on the graphs of 
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Summary
	Characteristic
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	Non-permissible value
	

	Behaviour of 
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 near non-permissible value
	

	Behaviour of 
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 as 
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 approaches 
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	Domain
	

	Range
	

	Equation of vertical asymptote
	

	Equation of horizontal asymptote
	


Graphing functions of the form 
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Example
For the following transformed function of 
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  . . . 
·  Describe the transformations

· Sketch the graph of the transformed function

· Complete the table of characteristics
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	Characteristic
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	Non-permissible value
	

	Behaviour of 
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 near non-permissible value
	

	Behaviour of 
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 as 
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	Domain
	

	Range
	

	Equation of vertical asymptote
	

	Equation of horizontal asymptote
	

	x-intercept
	

	y-intercept
	


Graphing functions of the form 
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Example
Graph the function 
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.  Identify any asymptotes and intercepts.
	Determine the 
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	Determine the 
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Manipulate the equation from it’s current form to look like 
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	Value of 
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	Equation of Vertical Asymptote
	

	Value of 
[image: image34.wmf]k


	

	Equation of Horizontal  Asymptote
	


Comparing Rational Functions
Example

Given that 
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, write the functions 
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as transformations of 
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 and complete the table of characteristics comparing the functions below.  Use graphing technology to see the graphs of the functions.
	Characteristic
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	Non-permissible value
	
	
	

	Behaviour near NPV
	
	
	

	Behaviour approaching 
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	Domain
	
	
	

	Range
	
	
	

	Equation of vertical asymptote
	
	
	

	Equation of horizontal asymptote
	
	
	


Math 30-1
Unit:  

Rational Functions
Topic: 
Analyzing Rational Functions 
Objectives:

·  Graph, analyse and compare rational functions  

· Determine whether graphs of rational functions have an asymptote or a point of discontinuity for a non-permissible value
Example

Consider the function 
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·  It appears that the graph of this function will have a vertical asymptote at 



·  As seen in previous examples, if there is a vertical asymptote, the behaviour of the graph near 

the vertical asymptote is 









·  Complete the following table of values.

	x
	0
	1
	1.5
	1.9
	2
	2.1
	2.5
	3
	4

	y
	
	
	
	
	
	
	
	
	


· How does the behaviour of this graph differ from the rational functions previously studied?

·  Factor and simplify 
[image: image44.wmf]2

2

()

2

xx

fx

x

--

=

-

.


·  What does the graph of the simplified equation look like?
·  What are the coordinates of the point of discontinuity?

Point of Discontinuity

	What is it?
	

	When do you know a function has one?
	

	What does it look like on a graph?
	

	How do you find it?
	


Example

Compare the graphs of the functions 
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.  Use graphing technology to assist with a sketch of the graph.

	Characteristic
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	Non-permissible value
	
	

	Behaviour of graph near non-permissible value
	
	

	Feature at non-permissible value
	
	


Example
Match the equation of each rational function with the most appropriate graph.  
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	Characteristics of a Rational Function
	Would be a factor of the numerator, denominator or both?

	x-intercepts
	

	Vertical asymptotes
	

	Points of discontinuity
	


Summary

Math 30-1
Unit:  

Rational Functions
Topic: 
Connecting Graphs and Rational Equations 
Objectives:

·  Relating roots of rational equations to the x-intercepts of the graphs of rational functions  

· Determine approximate solutions to rational equations graphically

Example
Solve the rational equation 
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 algebraically.  Include an explanation with each step.
Solve the same equation graphically.  

	
	Method 1:

System of Two Functions
	Method 2:

Use a single Function

	Equation(s) entered


	
	

	Sketch of graph


	
	

	What needs to be found


	
	

	Calculator Keystrokes


	
	


Example

Solve 
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 graphically.  Express your answer to the nearest hundredth if necessary.

Verify your solution by solving it algebraically as well.  

Which solution is more accurate?

What is the connection between the “roots of the equation” and the x-intercepts of the graph of the function?
Example

Solve 
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 algebraically and graphically.  Compare the solutions.
Description of Transformations . . .
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