Lesson 4.6 – Transformations of Exponential Functions

Example 1: Consider the following function.

y = 0.5· f(2(x-3)) + 4,  where f(x) = 2 x 

1.  List the transformations being done to f(x).


0.5   

there is a vertical compression of 0.5


2

there is a horizontal compression since 2 > 1


(x-3) 

translate to the right 3 units


+4

translated up 4 units.

2.   Rewrite the equation y = 0.5 · f(2(x-3)) + 4, without the f(x).

y = 0.5 · 2 2(x-3) + 4

3.  What is the parent table for y?

	x
	y

	-2
	0.25

	-1
	0.5

	0
	1

	1
	2

	2
	4


4.  The 0.5, 2, -3 and 4 all change the function’s table. Make the necessary changes to the table to get the table for y.

(Recall :  0.5 · y, x÷2, x+3, and y+4)

	x


	x÷2
(divide by k)
	x÷2 + 3

	Y
	0.5 · y
(multiply by a)
	0.5 · y + 4

	-2
	-1
	2
	0.25
	0.125
	4.125

	-1
	-0.5
	2.5
	0.5
	0.25
	4.25

	0
	0
	3
	1
	0.5
	4.5

	1
	0.5
	3.5
	2
	1
	5

	2
	1
	4
	4
	2
	6


	x
	y

	2
	4.125

	2.5
	4.25

	3
	4.5

	3.5
	5

	4
	6


5. The asymptote of f(x) = 2 x  is  y=0.  If  y = 0.5 · f(2(x-3)) + 4 is shifted up 4, the asymptote is also shifted up 4.  What is the equation of the asymptote for y?
y= 4

6. Sketch the graph of y = 0.5 · f(2(x-3)) + 4 below.  Be sure the sketch the asymptote first!
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YOU TRY: Consider the following function.
y = -2· f(x-4),  where f(x) = 3 x 
1. List the transformations being done to f(x).

__-___



Reflection in the x-axis

_____



_______________________________________

   
_____



________________________________________


2.   Rewrite the equation y = -2· f(x-4),   without the f(x).



y = ______________________________

3.  What is the parent table for y?   (REMEMBER THE BASE IS 3 NOT 2)

	x
	y = 3x

	-2
	0.11

	-1
	0.33

	0
	

	1
	

	2
	


4.  The -2 and -4 change the function’s table. Make the necessary changes to the table to get the table for y.

(Recall :  -2  · y, x + 4)

	x


	
	y
	

	-2
	
	0.11
	

	-1
	
	
	

	0
	
	
	

	1
	
	
	

	2
	
	
	


	x
	y

	
	

	
	

	
	

	
	

	
	

	
	


5. The asymptote of f(x) = 3 x  is y=0.  Is y = -2· f(x-4)  shifted up or down?  What is the equation of the asymptote for y?  Has it moved?
y= ____________
6. Since there is a reflection in the x-axis, circle the way the graph should look.
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7. Sketch the graph of y = -2· f(x-4) below.  Be sure the sketch the asymptote first!
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CHECK YOUR ANSWER ON PAGE 247

TRY ANOTHER:  Consider the following function.
y = f(-2x-4) + 3,  where f(x) = 4 x  
1. FIRST, factor what is in the bracket.  (Divide by -2)

2. List the transformations being done to f(x).  (Don’t forget to say what the negative does)

_____



_______________________________________

   
_____



________________________________________



_____



________________________________________

_____



________________________________________
3. Rewrite the equation y = f(-2x-4) + 3  without the f(x).



y = ______________________________

4. What is the parent table for y?   (REMEMBER THE BASE IS 4 NOT 2)

	x
	y = 4x

	-2
	0.0625

	-1
	

	0
	

	1
	

	2
	


5.  Make the necessary changes to the table to get the table for y.

	 x


	
	
	y
	
	

	-2
	
	
	0.0625
	
	

	-1
	
	
	
	
	

	0
	
	
	
	
	

	1
	
	
	
	
	

	2
	
	
	
	
	


	x
	y

	
	

	
	

	
	

	
	

	
	

	
	


6. The asymptote of f(x) = 4 x  is y=0.  The function y = f(-2x-4) + 3 is shifted up 3. How does this affect the asymptote of y?  What is the equation of the asymptote for y?

y= ____________

7.   Since k is negative   – there is a reflection in the ______ - axis.

8.  Which way should the graph go?
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7. Sketch the graph of y = f(-2x-4) + 3  below.  Be sure the sketch the asymptote first!
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