Graphing Logarithms

Important!  The general shape of the graph a logarithmic functions depends on the value of the base.

When a>0, the exponential is an increasing function and so in the logarithmic function.
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Which graph is the exponential function?  Which graph is the logarithmic function? Label each.
Do they share the same asymptotes?   Determine the equation of the asymptote for each?

When 0<a<1, the exponential is decreasing and so is the logarithmic function.
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Which graph is the exponential function?  Which graph is the logarithmic function?

Do they share the same asymptote?  If not, determine the equation of the asymptote for each?

What is the y-intercept for the exponential function?  

What is the x-intercept for the log function?

What is the domain of the exponential function?  What is the range for the exponential function?

Given that the log function is the inverse of the exponential function, what should the domain and range be for the log function? Check your graph to confirm.

Transforming Logarithmic Functions

f(x) = a log10(k(x-d)) + c

ΙaΙ 

gives the vertical stretch/compression factor. 



If a<0, there is also a reflection in the x-axis



Multiply all y by a

Ι1/kΙ

gives the horizontal stretch/compression factor.  



If k<0 there is also a reflection in the y-axis.



Divide all x by k

d 

gives the horizontal translation.

c

gives the vertical translation.

Since "d" gives the horizontal translation, it translates the _________________asymptote in the log function.  

Recall that with an exponential function, there is a ________________ asymptote which "c" translates up or down.

Since a log function has no __________________ asymptote, but instead a __________________asymptote, it is the "d" that translates it left or right.

The domain of a transformed logarithmic function depends on where the ___________________ asymptote is located and whether the function is to the left or right of the_________________________ asymptote.

The table for the parent function, f(x) = log10x, is 

	x
	f(x) = log10x

	1/10
	-1

	1
	0

	10
	1

	32
	1.5


Can you explain why????

YOU MUST MEMORIZE THIS TABLE OR BE ABLE TO DEVELOP IT QUICKLY!
Complete the 4 examples on a separate piece of paper.  See me at lunch on Monday if you need help or ask a classmate.  I will not be re-teaching this section.

Example 1:  Use transformations to sketch f(x) =  -2log10(x-4).  State the domain and range.

Example 2:   Sketch g(x) = 2 log10[-2(x+2)]

Example 3:  The log function y =log10x has be vertically compressed by a factor of 2/3, horizontally compressed by a factor of 4 and then reflected in the y-axis.  It has been horizontally translated so that the vertical asymptote is x=-5 and then vertically translated 2 units up.  
a) Write an equation of the transformed function.  
b) State the domain and range.

Example 4:    State the equation of the function that results from a reflection in the x-axis, horizontal translation 4 units right, vertical stretch of factor 5 and horizontal compression by factor 1/9.

c) Write an equation of the transformed function.  
d) State the domain and range.

