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Exponential Function Graphs


Exponential Function (definition): The function 
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QUESTION: Why can’t 
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QUESTION: Why must 
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We’ve graphed some basic exponential functions. On the paper-folding problem, we graphed:
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Can you explain why they are mirror images of each other, using proper mathematical terminology?

Today we’re going to spend the day graphing a whole bunch of exponential functions and their transformations. By the end of the lesson, I hope you will be able to graph 
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. Don’t be scared! 
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	Evaluate 
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	Evaluate 
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	Evaluate 
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	Evaluate 
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OBSERVATIONS

	What do you notice about
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SOME PROPERTIES OF ALL BASIC EXPONENTIAL GRAPHS (of the form
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1. One key point will always be:

2. We can always plot a few more easy key points, like:

3. The end behavior of the exponential function will be:

    There will be a horizontal asymptote at:

Using our knowledge of function transformations, take a guess at what the following transformations will be to the basic exponential graph:
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(c) 
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(e) 
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(IMPORTANT NOTE: even though (e) has a horizontal shrink of 1/5, we will not be doing horizontal shrinking when graphing.)
EXAMPLE: Graph 
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I expect you to come up with key points when graphing. The key points of the base graph 
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 are (-2,1/4), (-1,1/2), (0,1), (1, 2), and (1,4). The transformations are: (a) flip over the y-axis, (b) right 1 and down 3. Remember to draw the horizontal asymptote and shift it also!
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	base graph
	flip over y-axis
	right 1, down 3


1. 
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Transformations:
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Transformations:
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Transformations:

	[image: image50.emf]                   









































x

y


	[image: image51.emf]                   









































x

y


	[image: image52.emf]                   









































x

y




4. 
[image: image53.wmf]1

1

()

2

4

x

fx

+

æö

=-

ç÷

è

-

ø


Transformations:
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� I know some of you may be confused. There is a huge difference between � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ���. Clearly � EMBED Equation.DSMT4  ��� is not an exponential function (since � EMBED Equation.DSMT4  ��� is not greater than zero). But also, the order of operations is different. For � EMBED Equation.DSMT4  ���, we first raise 2 to the � EMBED Equation.DSMT4  ��� power, and then we multiply the result by -1. For � EMBED Equation.DSMT4  ��� we are raising -2 to the � EMBED Equation.DSMT4  ��� power. (Plug in � EMBED Equation.DSMT4  ���, and you’ll see � EMBED Equation.DSMT4  ���, while � EMBED Equation.DSMT4  ���.)
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