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Transformations
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Math 30-1
Unit:  Transformations of Functions

Topic: 
Horizontal and Vertical Translations 

Objectives:

·  Determine the effects of  h and k  in the equations 
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 and 
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.  
· Sketch the graph of 
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 for given values of  h and k.
· Write the equation of a function whose graph is a vertical or horizontal translation of the graph of 
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Review of Function Notation

Example
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If 
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,  then write the new simplified equation for 

a.  
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b. 
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c. 
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d.  
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e.  
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Investigating Transaltions by comparing the graphs of 
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Example

Consider the function 
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.  Use the table of values to compare the output values for 
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 given input values of -2, -1, 0, 1, and 2.  
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Sketch the graphs of 
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, 
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, and 
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on the grid provided.  
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Relative to the graph of  
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, generalize a rule about the effect of  k  in  
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Investigating Transaltions by comparing the graphs of 
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Example

Consider the function 
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.  Use the table of values to comare the output values for 
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, and 
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 given input values of -2, -1, 0, 1, and 2.  
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Sketch the graphs of 
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, 
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, and 
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on the grid provided.  
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Relative to the graph of  
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, generalize a rule about the effect of  k  in  
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Example

Describe the transformation that has occurred to the original function and sketch both graphs 

a.  
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 and 
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b.  
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Investigating Transaltions by comparing the graphs of 
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Example

Sketch the graphs of;
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Example

Given that the graphs of the original function are the thin lines, determine the equation of the transformed function (bold line).
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Example
For the given functions, state the values of h and k .
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Example

For each transformation, write the equation of the transformed function in the form  
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·  
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 is transformed 3 right and 2 down

·  
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 is transformed right 4 units and down 2 units.
· 
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 is transformed 3 down  and 2 left

· 
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 is transformed 11 left  and 12 down

Example

·  Given 
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 and 
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 describe the transformation that would start with 
[image: image68.wmf](

)

fx

 and end with 
[image: image69.wmf](

)

gx


·  Given 
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Example

If 
[image: image74.wmf]yx
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, find what horizontal translation would be applied so that the translated function will pass through (17,8)

Textbook Page 12#1, 4, 5, 6, 7, 9, 11, 18

Math 30-1
Unit:  Transformations of Functions

Topic: 
Reflections 

Objectives:
·  students will develop an understanding of the effects of reflections on the graphs of functions and their related equations.

Example
On the grid provided, plot the point 
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.  Use the 
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axis as a mirror line, or line of reflection, and plot 
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, the image of point 
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 in the 
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Example

Use your graphing calculator graph the function   
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Example

· Given the graph of the function 
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Invariant Points
Example
If 
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, sketch and write the equation for
a.  
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b.  
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Example

The graph of 
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, where 
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 is reflected in the y axis.  This produces the same results as would translating the graph of 
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Example

If 
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, then 
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 is a reflection of 
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 in 

A. the x axis.

B. the y axis.

C. both the x axis and the y axis.
Summary

	
	Reflection in . . .
	Description of Input or Output Being Multiplied by -1
	Replacement
	New Equation of Transformed Function 
	Location of Invariant Point(s)

	Function 
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Textbook Page 28#1, 3, 4

Math 30-1
Unit:  Transformations of Functions

Topic: 
Stretches
Objectives:
· students will develop an understanding of the effects of vertical and horizontal stretches on the graphs of functions and their related equations.

Example
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Example
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Example
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Example
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Example

Describe the stretch applied to the first equation to produce the second.
a.  
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b.  
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c.  
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Example

The graph of the function 
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 is shown.  Sketch the graph of 
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.  State the coordinates of any invariant points.
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Example

The graph of the relation 
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 is shown.  Sketch the graph of 
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.  State the coordinates of any invariant points.
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Example

The function 
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 is transformed to 
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.  Determine the values of  
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 and 
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and write the equation of the transfromed function after a horizontal stretch by a factor of 
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 about the 
[image: image125.wmf]y

-

axis and a vertical stretch about the 
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Example

What happens to the graph of a function if 
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Example

Given the domain of the function 
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Example

Given the range of the function 
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 is 
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, determine the range of the function 
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Summary

	
	Stretch about . . .
	Input or Output Being Multiplied 
	New Equation of Transformed Function 
	Location of Invariant Point(s)

	Function 
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Textbook Page 28#2, 5 – 7, 9, 14, 15

Math 30-1
Unit:  Transformations of Functions

Topic: 
Combining Transformations 

Objective:
The students will be able to graph functions combining all the parameters previously looked at in class.

Note

When combining two or more transformations, consider the following parameters when 
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.
a
Causes a vertical stretch by a factor of a, and/or a reflection in the x axis.

b
Causes a horizontal stretch by a factor of 
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 and/or a reflection in the y axis.
h
Causes a horizontal translation.  If 
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 the graph moves h right and if 
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 the graph moves h left.

k
Causes a vertical translation. If 
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 the graph moves k up and if 
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 the graph moves k down.

Note
Many students have difficulties seeing where these parameters fit into the specific functions we deal with in this course.

Quadratic:
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Cubic:
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becomes 
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Absolute Value:
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[image: image153.wmf](

)

yabxhk

=-+


Square Root:
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Example
Suppose you have the function 
[image: image156.wmf]()
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.  If you were to perfom a horizontal stretch by a factor of  
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  and a vertical translation of 4 down, does the order matter?  Write new equations for both scenarios.

Example
Suppose you have the function 
[image: image158.wmf]()
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.  If you were to perfom a horizontal stretch by a factor of    
[image: image159.wmf]3

2

, and a horizontal translation of 2 units left, does the order matter?  Write new equations for both scenarios.

Note:

· To sketch functions with a combination of transformations from an equation, we follow “ORDER OF OPERATIONS” rules (UNLESS TOLD TO DO IN A PARTICULAR ORDER)

1. Deal with stretches and reflections FIRST (stretches and refelctions both involve “multiplication”)

2. Deal with translations LAST (which involve addition and subtraction)

· Always express your function in factored form
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Example:

Describe how the graph of the function 
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 relates to the graph of 
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Example

The following transformations are applied to the function 
[image: image163.wmf]2
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 IN THE ORDER GIVEN:

·  A horizontal translation left 2 units

· A reflection in the x-axis

· A vertical stretch about the x-axis by a factor of ¼

· A vertical translation of 3 units down

Write the equation which represents the final position of the graph.

Example

The graph of 
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  where 
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 is transformed and the resulting function is represented by the equation 
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.   Describe the transformations that occurred to 
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to get 
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and determine the new equation.
Example

Write the equation of the transformed functions in each of the following scenarios:

a)  The graph of 
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  is horizontally stretched by a factor of  
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 about the y-axis and is vertically translated 5 units down.

b) The graph of 
[image: image171.wmf]()

yfx

=

  is vertically stretched by a factor of  
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 about the x-axis, is reflected in the y-axis and is horizontally translated 2 units left.

Example 

Given that the point P(6, –8) is on the graph of y = f(x), state the coordinates of the corresponding image point on the graph of









a) 
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  _________


b)  
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__________

c) 
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d)   
[image: image176.wmf]36()
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_________

Example

A function 
[image: image177.wmf](
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 is transformed into a new function 
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.  To form the new function 
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 is stretched vertically about the x-axis by a factor of 
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, reflected in the y-axis and translated 3 units to the right.  Write the equation of the new function 
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.
Example

The graph of 
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  is shown. Sketch the graph of 
a)  
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b) 
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Textbook Page 38# 1 – 8, 10, 11

Math 30-1
Unit:  Transformations of Functions

Topic: 
Inverse of a Relation
Objective:
The students will be able to sketch the graph of the inverse of a relation, determine if the relation and its inverse are functions, and determine the equation of an inverse.

Function: is a relation in which each independent variable (input) is associated with only one value of the dependent variable (output).

When relations are represented by a graph we can use the “vertical line test” to distinguish if they are functions.
The horizontal line test is a test used to determine if the graph of the inverse relation will be a function.
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To find the inverse of a function 
· have x and y coordinates interchanged

· to find the equation of an inverse of a function, interchange x and y, and isolate y
· you may need to determine restircitons on the domain of a function in order for its inverse to be a function
Determine the inverse, 
[image: image186.wmf](

)

1

yfx

-

=

, of the given relation when it is described as 

a)  an equation 

b) a table of values 

c) a graph
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a)  
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Determine the inverse, 
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, of the given relation when it is described as 

a)  an equation 

b) a table of values 

c) a graph
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What reflection line was used to graph the inverse?

Is the inverse a function? If not,  how would you restrict the original function so that the inverse is also a function?

Example

Find 
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a.  
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b.  
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c.  
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Example

Graph the inverse relation of each fucntion below. Determine whether the inverse is a function. State the invariant points. 
[image: image242.png]
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Example 


Consider the function 
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a) Graph the function 
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. 
Is the inverse of 
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a fucntion?

b) Graph the inverse of 
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)

fx

on 
the same set of coordinate axes.

c) Describe how the domain of 
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fx


could be restricted so that the 

inverse of 
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)

fx

is a function.
Textbook Page 51#1 – 7 , 12
Review Textbook Pages 56-59
How does the graph of � EMBED Equation.DSMT4  ��� compare with the graph of � EMBED Equation.DSMT4  ���?
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How are the coordinates of point � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ��� related?

















What if point � EMBED Equation.DSMT4  ��� is reflected in the � EMBED Equation.DSMT4  ���axis?  What would be the coordinates of � EMBED Equation.DSMT4  ��� after a reflection in the � EMBED Equation.DSMT4  ���axis?











How are the coordinates of point � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ��� related?











Graph the mirror image of  � EMBED Equation.DSMT4  ��� in the  � EMBED Equation.DSMT4  ���axis.  What equation did you enter?

















Graph the mirror image of  � EMBED Equation.DSMT4  ��� in the  � EMBED Equation.DSMT4  ���axis.  What equation did you enter for this reflection?

















On the graph of � EMBED Equation.DSMT4  ���did you notice any points whose coordinates did not change?











Where was the location of that point?
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Where was the location of that point?





Complete a table of values for the function � EMBED Equation.DSMT4  ���and sketch the graph on the grid provided.
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Summary . . . � EMBED Equation.DSMT4  ���


What effect does putting a coeffient in front of the function have?














Identify the location of invariant points when graphing � EMBED Equation.DSMT4  ���





Complete a table of values for the function � EMBED Equation.DSMT4  ���and sketch the graph on the grid provided.
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Complete a table of values for the function � EMBED Equation.DSMT4  ��� and sketch the graph on the grid provided.





Summary . . . � EMBED Equation.DSMT4  ���


What effect does putting a coeffient in front of the � EMBED Equation.DSMT4  ���within the function have?














Identify the location of invariant points when graphing � EMBED Equation.DSMT4  ���
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