Rational Functions

Subject: Algebra – Math A

Benchmark: Copan, Honduras.

Standards: 3B, 6E

TOPIC: Rational Functions

MAJOR IDEA: 

· A rational function is a function that can be expressed as quotient of two polynomials.

· An asymptote of a graph is a line that the graph of the function approaches but never actually reaches.

· The vertical asymptote of the graph can be found by finding the zeros of the denominator of the rational function ( i.e.the function is undefined at these x-values).

· i) The horizontal asymptote of the graph is y=0 (the x-axis) if the degree of the numerator is less than the degree of the degree of the numerator.

· ii) The horizontal asymptote of the graph is y= an/bm  if the degree of the numerator is greater than the degree of the degree of the numerator. Where an is the leading coefficient of the numerator of the rational function and bm is the leading coefficient of the denominator of the rational function.

· If a function is written in the form of 
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, the vertical asymptote will be at 
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 and the horizontal asymptote will be at 
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SUGGESTED AIMS:
· How does one graph rational expressions in the form of 
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, as well as the other five families of functions outlined on page 519?


· Can you work backward from a graph in one of these six forms and identify what type of function it is and what the equation for a given graph would be?


VISUAL EXAMPLES:

· Diagram of Copan 

SUGGESTED ACTIVITIES:
· You will visit Copan, Honduras and collect some data points of famous locations. Then you will plot the points on a graph, and attempt to come up with a rational function in the form of 
[image: image5.wmf]b

mx

y

+

=

. Use Central Park (5) in the center of the diagram as the origin of your graph.

· Then, select some of data points which have inversely proportional relationships.

· Plot the points on a graph, and identify what kind of graph it is.

· Find the equations of vertical and horizontal asymptotes on the graph.

o Then, substitute these points into a function 
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 and find the values of k, b, and c.

o Find the horizontal and vertical asymptotes of their known function.

RESOURCES:

Information about Copan, Honduras – http://www.honduras.net/copan/index.html


HOMEWORK:

1. Your teacher will present the issue of the Copan Ruins. If its area 325,000 square kilometers and every year 108 people are migrating to Copan to live, how many years would it take for Copan to be densely populated? Assume that each person requires a minimum of  100 square kilometers.

(i) Plot a graph of the problem with the y-axis representing the amount of space available per person and the x-axis representing the number of years.

(ii) The function y = 325000/108x. By plugging in 100 square kilometers for y

and solving for x, the number of years can be found ( Answer: 30 years).

2. Make up a rational function that has the following characteristics: one vertical asymptote, x =1; and one horizontal asymptote, y =2. Give your rational function to a fellow classmate and ask for a written critique of your rational function.

3. Consult the illustration. Make up a rational function that might have this graph. Compare yours with a friend’s. What similarities do you see? What differences?
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