Math 3 – 310: Graphing Logarithmic Functions

Name: ______________________________

Today (and Thursday), we are going to look at graphing logarithmic functions. Let’s start with a graph of the exponential function 
[image: image39.emf]:
[image: image1.wmf]x

y

2

=






We’re going to combine two pieces of 






information now in order to determine 






what the graph of a logarithmic function 






should look like. First, we know from 






yesterday that exponential and logarithmic 






functions of the same base are inverse 






functions. We also learned on Friday that, 






graphically, inverse functions are 






reflections over the line y = x. 





1.
Rewrite the function 
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logarithmic form.





2.
Switch the variables to determine the 







inverse function of 
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3.
Remember that if a function contains the point (x, y), its inverse contains the point (y, x). 


Use this info and the graph above to plot some points on the logarithmic function. 
Here’s another example: 
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. This is the inverse function of 
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. Let’s do this investigation using a table…


4.
Complete the table below.

	x
	–5
	–4
	–3
	–2
	–1
	0
	1
	2
	3
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5.
Complete this table below (the one you just did should help).

	x
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6.
Look at the trend as the x values get increasingly negative. Do you think this will continue? 



Will the y values ever reach 0?

7.
What important characteristic do exponential functions have? Does this have any impact 



on the x-values of the logarithmic function?

Ok, so logarithmic functions have vertical asymptotes, because the exponential function’s horizontal asymptote gets reflected along with the function. 

8.
How does a vertical asymptote affect the domain and range of logarithmic functions?

Logarithmic functions have a limited domain; specifically, logarithmic inputs must be positive. Understanding this makes solving for the domain of a logarithmic function relatively simple. All that needs to be done is solve a simple inequality. For example, let’s consider the function 
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. This function is similar to the function you graphed at the beginning of the lesson, but it has been shifted 3 units to the left (notice… same shifting rules apply as always). To determine the domain of this function, we need to solve the inequality 
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 because the input, x + 3, must be greater than 0 to be positive. Remember, solving inequalities is almost the same as solving equations, so subtracting 3 from each side tells us the domain of our function is x > –3.
Determine the domain of the logarithmic functions below.
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Reflections
We’ve looked at the input of a logarithmic function and how it affects the function’s domain. As a helpful reminder, the key point is that the input of a logarithmic function must be positive. This allows us to solve a simple inequality to determine the domain. For example, in the logarithmic function 
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, 5x – 3 is the input, so…

[image: image19.wmf]0

3

5

>

-

x



[image: image20.wmf]3

5

>

x



[image: image21.wmf]5

3

>

x


Practice this skill again on the questions below. Before you begin, it may help to remember the one big rule to solving inequalities: If you MULTIPLY or DIVIDE by a NEGATIVE number, FLIP the sign.
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25.
What is different about the domains in #17 – 20 compared to #21 – 24? Why is this the 



case? 
Horizontal Shifts
We’ve actually already been working with horizontal shifts a little. Remember that for the logarithmic parent function 
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, or for any logarithmic function with an input of x, there is a vertical asymptote along the y-axis and the domain is x > 0. Well, you just determined the domain of lots of logarithmic functions, and only two of them had domains where the boundary (the vertical asymptote) was at 0. So having multiple terms in the logarithmic input causes a horizontal shift in our graph, similar to all of the other functions you’ve learned about in Math 1 and Math 2.
Vertical Shifts
Now that we know horizontal shifts are working exactly the same way as you learned in previous classes, you would probably guess that vertical shifts also follow the same rules you already know. And that would be a correct assumption. Adding a 2 to the end of the function will still shift a graph up 2 units; subtracting 5 will shift the graph down 5. 

Determine the shifts in the logarithmic functions below.
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