
MAT 136 Fall 2006
Project A: Comparison of Exponential and Power Functions

You may work with one or two partners on this project. If you do this, your group of two
or three should submit a single report. Reports will not be accepted from groups of four
or more. Your report should be written using complete sentences, supplemented by labeled
graphs and tables. Results should be expressed in context. The report will be graded on
the basis of content (15 points), and expression and presentation (5 points). You should use
word processing software and a software package that produces graphs which you can print
or copy and paste into a document (such as GraphCalc and/or GCalc) on this project.

This project investigates the relative behavior of exponential growth functions ax(x > 1)
and power functions xn for large values of x.

1. Plot f(x) = x2 and g(x) = 2x on the same set of axes for −8 ≤ x ≤ 8 and −8 ≤ y ≤ 8.
It would appear that g(x) = 2x is only the larger of the two function for −.8 ≤ x ≤ 1,
but the viewing window doesn’t show all of the graphs. Change the viewing window
to include 0 ≤ y ≤ 150, and notice that after some point, g(x) = 2x is much larger
than x2. Where does g(x) begin to be the larger function?

2. In a similar fashion, determine when 2x overtakes x4 as x increases from 1. You will
have to expand the viewing window in order to find this value.

3. If you try graphically to determine whether 2x ever overtakes x32 (as x increases from
1), you may find it impossible to be sure. Show just by simple algebra that 2x does
indeed catch up to x32 when x = 256.

4. Based on the above empirical evidence, it may seem that 2x will eventually overtake and
dominate every power function. In fact that is true. But what about 1.1x or exponential
functions with an even smaller base such as 1.01x? Here again, a graphical approach
may fail to help because of the large values of x required and the corresponding large
values of the functions involved. Instead, (a) use tables to compare values of 1.1x and x4

to see whether 1.1x does eventually overtake x4. Then (b) investigate similarly whether
1.01x overtakes and dominates x4 as x increases from 1. You may find it helpful to use
the table feature of GCalc or some other software available to you. Please include the
table values that persuade you one way or another.
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