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Task

Let be the function defined by and be the function defined by.

a. Sketch the graph of. Explain your reasoning.

b. Sketch the graph of. Explain your reasoning.

c. Letand be any two inverse functions. For which values of does? For which values of does?


Commentary
This task and its companion, F-BF Exponentials and Logarithms I, is designed to help students gain facility with properties of exponential and logarithm functions resulting from the fact that they are inverses.


Solution
a. In this case, we are trying sketch

where denotes the logarithm with base. We know thatbecause is, by definition, the exponent whichmust be raised to in order to give a result of. Thus we must sketch a graph of. The domain of is all positive real numbers and this is also the domain of. Thus our graph should be a graph of with domain:
[image: Expsandlogs2_84dbb99ef6054de07a57bb5235aede42]
b. Here we are trying to sketch

where the logarithm is with base . By definition, is the exponentmust be raised to in order to give a result ofso
.
There is no restraint on the domain ofbecause the domain ofis any real number and its range is all positive real numbers. So all the values of are in the domain of. Thus our graph is a graph ofwith no restriction on the domain:
[image: Expsandlogs1_7e8260c5fe79dfaeec0c23e3dba11e36]
c. Generalizing what we saw in parts (a) and (b), if and are inverse functions then 

 for all values ofin the domain of and 

for all values of in the domain of. 

For example, in part (a), we see that, becauseis not in the domain of.
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