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Combining Transformations
Warm-up - a.  If is a reflection of in the y-axis,

     write the equation of in terms of .

b.  What points are invariant?

c.  If is a reflection of in the x-axis,
     write the equation of in terms of .

d.  What points are invariant?

e.  If is a reflection of in the line y=x,
     write the equation of in terms of .

f.  What points are invariant?

Lesson 5



M301.U1.L5 Combinations.notebook

2

August 26, 2012

Combining Transformations

- We can combine the various transformations;
right, left, up, down, stretches and reflections.

However, to simplify the procedure, always perform 
the transformations in the following order:

1. Stretch
2. Reflect
3. Translate

In other words, multiply before addition/subtraction
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The easiest form to think of is:

is a horizontal stretch about the  y-axis  by a factor of

reflection in the  y-axis  if

is a vertical stretch about the  x-axis  by a factor of

reflection in the  x-axis  if

is a horizontal shift left or right depending on the sign of

*Note*       must be read when the coefficient of       is 1

is a vertical shift up or down depending on the sign of 
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Example 1:  Given the graph of       ,

a.  transform the graph of to sketch the graph of 

b.  transform the graph of to sketch the graph of 

c.  transform the graph of to sketch the graph of

Also, show a mapping of the points.

          a.

          b.

          c.
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Your turn:  Given the graph of           ,

a.  transform the graph of to sketch the graph of 

b.  transform the graph of to sketch the graph of 

Mapping of the points.

          a.

          b.
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Try:  Given the graph of ,

a.  transform the graph of to sketch the graph of 

Use mapping:
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Example 2: Describe the combination of transformations that would need
to be applied to the function        in order to obtain the 

transformed function                .  Write the 

corresponding function and sketch the graph of          .

Description Mapping

Vertical stretch by a factor
of 3 about the x-axis.
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Your Turn: Describe the combination of transformations that would need
to be applied to the function        in order to obtain the 

transformed function                      .  Write the 

corresponding function and sketch the graph of          .

Description Mapping
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Example 3:  The graph of the function   represents a transformation
of the graph of      .   Determine the equation of 
in the form .  Explain your answer.

   a.           b.

Can you write the actual function?
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1. Transformations Quiz 2 

2.  Text Pages 38 - 43, Exercises # 1 - 11, 13a, 14, 15, C3.

Transformations Quiz 2a.doc




1. Fill in the blanks with the appropriate word or phrase.  (1 mark each)

a.


[image: image26.wmf] will cause the graph of  

[image: image2.wmf]()


yfx


=


 to reflect in the _________


b. 


[image: image3.wmf]3


yx


=


 will cause the graph of  

[image: image4.wmf]()


yfx


=


 to be ____________________


c.
If  

[image: image5.wmf]()


fx


  and  

[image: image6.wmf]()


gx


 are reflections of each other in the line 

[image: image7.wmf]yx


=


 , they



are said to be ________________________.


d.


[image: image8.wmf]1
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 will cause the graph of  

[image: image9.wmf]()
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 to be __________________

e. 


[image: image10.wmf]()
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 will cause the graph of  

[image: image11.wmf]()


yfx


=


 to reflect in the _________


f.
When vertically stretching the graph, the values of  _______________



will remain invariant.


2. Describe how each of the following can be obtained from the graph of  

[image: image12.wmf](
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yfx
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 .
(2 marks each)

a.
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b.
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c.
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d.


[image: image17.wmf](
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3. The graph of the function 

[image: image18.wmf]()


yfx


=


 is shown on the left.  If  

[image: image19.wmf]()


yfx


=


 is changed to  

[image: image20.wmf](


)


45


yfx
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 ,  graph the transformed function on the grid provided.
(3 marks)

[image: image1.wmf]()


yfx


=-


[image: image21.png]

4. Kelly was asked to compare the graphs of   

[image: image22.wmf]yx


=


  and   

[image: image23.wmf]1


35


2


yx


=---


 .  As her answer, she gave the following statements.  State whether you agree or disagree with her answers and explain using the parameters a, b, c and d.

(3 marks)

The second graph has gone through a vertical stretch by a factor of  

[image: image24.wmf]1


2


.   


It has also been translated 3 units right and 5 units down.   


It has been reflected in the x-axis.  


5. Sketch the function 

[image: image25.wmf]()


fxx


=


  on the grid below.  In the following order,

a.  translate the function 4 units down


b.  reflect the function from ‘a’ in the


     x-axis.


c.  vertically stretch the the function


     from ‘b’ by a factor of 2.


d.  Write the equation of the function that 


     would describe the function from ‘c’.


e.  Would you get the same function if you did the transformations in the opposite order?
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Reflections Assignment1



Name:

1.  For each of the following equations, draw


a. [image: image1.wmf]()
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[image: image17.wmf]







[image: image2.wmf]2
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b.  

[image: image3.wmf]()
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c. State the equation of the new


function.


d.  State the domain, range, and 


any asymptotes if they exist.
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Given  
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A reflection in the y-axis means that every ‘x’ coordinate changes sign.


2. For each of the following equations, draw


a.  

[image: image9.wmf]()
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b.  

[image: image11.wmf]()
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c. State the equation of the new


function.


d.  State the domain, range, and 


any asymptotes if they exist.












[image: image12.wmf]3


()1


fxx


=-








[image: image13.wmf]()2


fxx


=+
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A reflection in the x-axis means that every ‘x’ coordinate changes sign.
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1. Fill in the blanks with the appropriate word or phrase.  (1 mark each)

a.


[image: image26.wmf] will cause the graph of  

[image: image2.wmf]()


yfx


=


 to reflect in the _________


b. 


[image: image3.wmf]3
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 will cause the graph of  

[image: image4.wmf]()


yfx
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 to be ____________________


c.
If  

[image: image5.wmf]()


fx


  and  

[image: image6.wmf]()


gx


 are reflections of each other in the line 

[image: image7.wmf]yx
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 , they



are said to be ________________________.


d.


[image: image8.wmf]1
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 will cause the graph of  

[image: image9.wmf]()
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 to be __________________

e. 


[image: image10.wmf]()
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 will cause the graph of  

[image: image11.wmf]()
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 to reflect in the _________


f.
When vertically stretching the graph, the values of  _______________



will remain invariant.


2. Describe how each of the following can be obtained from the graph of  
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(2 marks each)

a.
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3. The graph of the function 

[image: image18.wmf]()
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 is shown on the left.  If  
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 is changed to  

[image: image20.wmf](
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 ,  graph the transformed function on the grid provided.
(3 marks)
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[image: image21.png]

4. Kelly was asked to compare the graphs of   
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=


  and   
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 .  As her answer, she gave the following statements.  State whether you agree or disagree with her answers and explain using the parameters a, b, c and d.

(3 marks)

The second graph has gone through a vertical stretch by a factor of  

[image: image24.wmf]1


2


.   


It has also been translated 3 units right and 5 units down.   


It has been reflected in the x-axis.  


5. Sketch the function 

[image: image25.wmf]()


fxx


=


  on the grid below.  In the following order,

a.  translate the function 4 units down


b.  reflect the function from ‘a’ in the


     x-axis.


c.  vertically stretch the the function


     from ‘b’ by a factor of 2.


d.  Write the equation of the function that 


     would describe the function from ‘c’.


e.  Would you get the same function if you did the transformations in the opposite order?
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