	Chapter 1.6, 1.7, 1.8 – Exploring Transformations of Parent Functions, and Using those transformations to Graph Functions of the Form 
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Recall that we have investigated three parent functions so far, namely

	1.
	the square root function 
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	2.
	the absolute value function 
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	3.
	the reciprocal function 
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	Add to that the parent function that we spent much of Grade 10 investigating, namely

	4.
	the quadratic function 
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Add to that the parent function that we spent much of Grade 10 investigating, namely

Transformations of Parent Functions
Suppose you were asked to graph one of the following functions:

	· 
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If you try to graph any of these functions using a table of values, you might break into tears.
  Often when graphing functions, it is easier to do by considering the parent function, and then considering the transformations that have been performed on that parent function.

	In this course, we consider three main categories of transformations:

· reflections (either in the x-axis or in the y-axis)

· compressions and stretches (either vertical or horizontal)

· translations (either left/right or up/down)
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	Hey Buddy, all this talk about transformations and stretches and whatnot.  How do you know what transformation to apply?
	It’s easy.  Just look at the position of the number within the function equation.  That’ll tell you which transformation to apply.
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	How many positions are there Dude?
	We’ll talk about four different positions.  Relax.  It’s not THAT bad.
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	Position #1:  The Value of “a”


The following rules apply to the variable a in the function 
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)

[

]

c

d

x

k

af

y

+

-

=

.
“a” is negative:  
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 implies that there is a reflection in the x-axis.  Assuming that this is true, then the following rules apply

· 
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 implies that there is a vertical stretch by a factor of 
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· 
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)  implies that there is a vertical compression by a factor of 
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Example 1:  What transformation is applied to the graph of 
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to obtain the graph of 
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Example 2:  What transformation is applied to the graph of 
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to obtain the graph of 
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“a” is positive:  
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 implies that there is no reflection in the x-axis.  Assuming that this is true, then the following rules apply

· 
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)  implies that there is a vertical compression by a factor of 
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Example 3:   What transformation is applied to the graph of 
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to obtain the graph of 
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Example 4:  What transformation is applied to the graph of 
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to obtain the graph of 
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	Moral of the story:  If a is negative, there is a reflection in the x-axis.  If the magnitude of a is greater than 1, we vertically stretch.  If the magnitude of a is less than 1, we vertically compress.  All of this is accommodated algebraically by multiplying the y-coordinates by a.


	Position #2:  The Value of “k”


The following rules apply to the variable k in the function 
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“k” is negative:  
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 implies that there is a reflection in the y-axis.  Assuming that this is true, then the following rules apply

· 
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 implies that there is a horizontal compression by a factor of 
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· 
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  (for example, 
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)  implies that there is a horizontal stretch by a factor of 
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Example 5:  What transformation is applied to the graph of 
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to obtain the graph of 
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Example 6:  What transformation is applied to the graph of 
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to obtain the graph of 
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 “k” is positive:  
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 implies that there is no reflection in the x-axis.  Assuming that this is true, then the following rules apply

· 
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Example 7:  What transformation is applied to the graph of 
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to obtain the graph of 
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Example 8:  What transformation is applied to the graph of 
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to obtain the graph of 
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	Moral of the story:  If k is negative, there is a reflection in the y-axis.  If the magnitude of k is greater than 1, we horizontally compress.  If the magnitude of k is less than 1, we horizontally stretch.  All of this is accommodated algebraically by dividing the x-coordinates by k.


	Position #3:  The Value of “d”


	Just like you learned when putting parabolas into vertex form in grade 10.  If  d  is positive, then we move to the right  d  units; if  d  is negative, then we move to the left 
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 units.  All of this is accommodated algebraically by adding d to the x-coordinates.


Example 9:  What transformation is applied to the graph of 
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Example 10:  What transformation is applied to the graph of 
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 to obtain the graph of 
[image: image66.wmf]4

+

=

x

y


	Position #4:  The Value of “c”


	Just like you learned when putting parabolas into vertex form in grade 10.  If  c  is positive, then we move up  c  units; if  c  is negative, then we move down 
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 units.  All of this is accommodated algebraically by adding c to the y-coordinates.


Example 11:  What transformation is applied to the graph of 
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Example 12:  What transformation is applied to the graph of 
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	Summary ***


Putting it all together:  Each point (x,y) on the original curve maps onto a point on the image curve where the x-coordinate has been divided by k and then d has been added to the result, and the y-coordinate has been multiplied by a and then c has been added.  Therefore, if the point (x,y)  is on the original function 
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How does this apply to our 4 parent functions?
· When 
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· When 
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· When 
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· When 
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	FAQ’s

1. Question 1:

       [image: image83.jpg]



       Mr. Annett wants to know:

“Is there a default setting for these values in case one of the transformations doesn’t occur?  For example, if there is no vertical stretch or compression, is there some value that a will automatically equal?”


	Answer:  
Excellent question Mr. Annett!  The short answer is yes.  (Think BEDMAS)  Notice that the variable a has a multiplicative relationship with the y-coordinate, so if there is no vertical stretch or compression, and if there is no reflection in the x-axis, then a = 1 (because 1 is the identity re: multiplication).  Similarly, if there is no horizontal stretch or compression and no reflection in the y-axis, then k = 1.  However, d and c both have additive relationships with their respective coordinates, so if there is no horizontal translation then d = 0, and if there is no vertical translation, then c = 0.
a = 1          k = 1          d = 0          c = 0


	2. Question 2:
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Mr. Gatt wants to know:

“When I describe transformations verbally, is the order of transformations important?”

	Answer:  
Super question Mr. Gatt!  Think BEDMAS.  Describe horizontal compressions/stretches and reflections in the y-axis before describing horizontal translations.  Similarly, describe vertical compressions/stretches and reflections in the x-axis before describing vertical translations.  In short

                          a before c
                          k before d



	Homework


1. Describe the transformations that apply to the graph of 
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.  Then, graph 
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	Transformation of Points on Parent Curve
	


Verbal Description of Transformations to the Parent Function:
2. Describe the transformations that apply to the graph of 
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.  Then, graph 
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	Transformation of Points on Parent Curve
	


Verbal Description of Transformations to the Parent Function:

3. Describe the transformations that apply to the graph of 
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.  Then, graph 
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	Transformation of Points on Parent Curve (discuss how to transform the asymptotes)
	


Verbal Description of Transformations to the Parent Function:

4.
Describe the transformations that apply to the graph of 
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.  Then, graph 
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	Transformation of Points on Parent Curve
	


Verbal Description of Transformations to the Parent Function:

5. State the domain and range of each function in Examples #1-4 on the previous two pages.  Do you notice an easy way to determine domain and range?
6. Give an equation for each of the following functions.

a. The graph of 
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 is stretched vertically by a factor of 6, reflected in the x-axis, then translated vertically 7 units to the left.

b. The graph of 
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 is reflected in the y-axis, stretched horizontally by a factor of 9, translated to the left 4 units and translated up 10 units.

c. The graph of 
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 is reflected in the y-axis, compressed horizontally by a factor of 
[image: image100.wmf]5

1

 and translated down 2 units.

d. The graph of 
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 is compressed vertically by a factor of 
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, compressed horizontally by a factor of 
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, reflected in the y-axis, and then translated up 8 units and 3 units to the left.
e. The graph of 
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 is stretched horizontally by a factor of 4, reflected in the x-axis and then reflected in the y-axis, and then translated 6 units down.

� I wouldn’t want to try it that way.  I don’t like to cry.
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