Mathematical Investigations

Reciprocals of Power Fundions

Purpose:

To introduce rational functions by looking first at reciprocals of power functions. Specifically, this
activity sheet begins with functions of the form f(x) = 1/X", where n is a positive integer. We want
students to see how the function changes as the value of nincreases. Also, we want students to
examine the effects of even and odd values of n.

Prerequisites:

(1) Students should be familiar with the graphs of f(X) = X", where n is a positive integer.

(2) Students should be familiar with the concepts of domain and range of a function.

(3) Students should be somewhat familiar with the concept of an asymptote. Previous to this sheet
students may not have seen vertical asymptotes. (If students are not familiar with the word,
then it will be necessary to help students with the vocabulary on the second page and more
clarification would be helpful.)

Notes:

This activity sheet works nicely after using the sheet on power functions, but it is not necessary to
use both. (It is however suggested that more work be done on polynomials before using this
activity.) The activity sheet on reciprocals of parabolas follows nicely directly after this sheet.
Encourage students to make their graphs clearly enough and with an appropriate scale so as to
distinguish them. The word and notation for a limit is introduced at the end. It is not expected that
students have seen this, nor is it expected that teachers should continue with this notation.
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Mathematical Investigations

TheWorld Upsde Down
Reciprocals of Power Fundions

We now turn our attention to a short study of rational functions. A rational function is the ratio, or
quotient of two polynomials. The name should not be a surprise since we know that a rational
number is

We've already looked at the functions f(x)= x" where nis a positive integer, so we'll begin our

1 1
study of rational functions looking specifically at their reciprocals g(x) = m = — . State the
x) x
domain of each of these functions.
Df=
Dg=

As before, we need to consider the functions for n even and n odd. Sketch enough graphs in each
group to make the patterns clear. You may need to adjust the window as you go to be sure to see
the graphs.
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Letnbea positive odd Iinteger. y=— Letnbea positive even {nteger. y=—
A X / X
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What is the range? v What is the range?

What happens to the graphs as nincreases?
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Describe the basic difference between the graphs when n is even or odd.

. . 1
For x>0, as X gets closer and closer to 0, what happens to its reciprocal — ?
X

. . 1
For x <0, as X gets closer and closer to 0, what happens to its reciprocal — ?

X
The y-axis, Xx= 0, is called a vertical of the graph.
. 1 n H 1 n
Here we may write lim —=+" and lim —="# .
xt 0" X xt 0 X
P | . .
On the other hand, as X approaches infinity, X gets close to . The x-axis, y=0,1sa

.1
horizontal asymptote for the graph. We may write lim X =0.
X—>oo
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