ABOUT RATIONALS
A rational expression has the form p/q, where p and q are polynomials and q ( 0.

A rational function has the form f(x) = p/q, where p and q are polynomials and q ( 0.

These are two examples of rational functions:

f(x) = (3x2 – 8)/(2x3 + 1)

P(w) = (2w2 + 48)/w

Here is a problem involving a rational function. 

Problem: Suppose you need to make a rectangular dog pen with an area of 24 square meters. What dimensions would you make the pen so that its perimeter (or fence) is as small as possible? 
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As a first step to solving this problem, the rational function P(w) = (2w2 + 48)/w may be used to represent the perimeter, where P is the perimeter and w is the width, in meters.

Rational functions take the form f(x) = p(x)/q(x), where p(x) and q(x) are polynomials, and q(x) ( 0. 

Shown below are some examples of rational functions and their graphs.

         y = 1/x, x ( 0              y = 1/x2, x ( 0                  y=x/(x2 + 1)

[image: image2.png]



RECIPROCAL FUNCTIONS
Notice that the rational functions y = 1/x and y =1/x2 are not defined when the x = 0, as division by zero is undefined.

Also, notice that the function y=x/(x2 + 1) is defined for all real values of x, as its denominator is never zero.

The reciprocal of a polynomial function f(x) is the function g(x) = 1/f(x), where f(x) ( 0.

Shown below is the graph of y = x2-1 in red and the graph of the corresponding reciprocal function, y = 1/(x2-1), in blue.
[image: image4.png]



Notice that the graph of y = x2-1 crosses the x-axis at x = ( 1. Also, notice what happens to the graph of y = 1/(x2-1) for x-values close to ( 1. 

In this unit we will explore the relationship between the graphs of polynomial functions and the graphs of corresponding reciprocal functions.

Area = 24 m2
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