Chapter 4.6
Transformations of Exponential Functions
Recall from the end of Chapter 1
· If we know the graph of the function 
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 by using “The Machine”:
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where (x,y) is a point on the parent function 
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· One of the things that makes this part of the course challenging for students is the fact that if we change the base of the exponential function, then we change the parent function as well.

· For example, in order to graph the function 
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 we would use 
[image: image6.wmf]x

y

3

=

 as the parent function.  However, to graph the function 
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, we would use 
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 as the parent function.  Therefore, when graphing transformations, our first decision will be to determine the base function and to make an appropriate table of values.  Just like we did in Chapter 4.5, we will let the base of the exponent be represented by b, meaning that the base function is 
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· The function is 
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What impact do the four variables a, k, d and c have on the graph of 
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Good news!  You’ve already learned all this!  In case you forgot, here’s a recap?

· If 
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, a vertical stretch by a factor of 
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 occurs.  If 
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, a vertical compression by a factor of 
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 occurs.  If  a  is also negative, then the function is reflected in the x-axis.
· If 
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, a horizontal compression by a factor of 
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 occurs.  If 
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, a horizontal stretch by a factor of 
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 occurs.  If k  is also negative, then the function is reflected in the y-axis.

· If  d > 0, a horizontal translation of d units to the right occurs.  If  d < 0, a horizontal translation to the left occurs.

· If  c > 0, a vertical translation of c units up occurs.  If  c < 0, a vertical translation down occurs.
	What if one translation doesn’t occur?

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.

Order of Transformations:  

When describing transformations verbally, 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


Example 1:  Each of the following are transformations of 
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.  Describe each transformation.
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b)
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c)
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Example 2:  For each of the following, state the base function and then describe the transformations in the order they could be applied.

a)
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b)
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Example 3:  Sketch each of the following functions.  Include the coordinates of 3 points, the domain and range, the location of the y-intercept and the equation of any asymptotes.

a)
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