WEBQUEST—Growing, and Growing, and Growing, and Growing…

Exponential, Logistic, and Logarithmic Functions

The Format for this WebQuest was adapted from "Conics in My Life", a WebQuest created by Kristina Teesdale and Leonardo Ulloa from San Diego State University.

Goals:

· Explore the Internet to find information about exponential, logistic, and logarithmic functions
· Understand the principles of these families of functions
· Be able to identify the various functions in everyday life 

· Organize characteristics of functions with cooperative work groups 
Definitions & Concepts for 3 New Families of Functions (individual activity)
Task 1 – What are Exponential, Logistic, and Logarithmic Functions? Explore the Resources or search the Web to find definitions of Exponential functions (two types: growth and decay), Logistic Functions, and Logarithmic Functions. Find a graph, algebraic formula, and verbal description for each term (your own words—no cutting and pasting).  You will turn in these definitions to your teacher at the end of the period using MS Word.

Exploration of New Functions in Real-Life Applications (individual or partner activity)
Task 2 - Now that you know what a these functions are and how they look, keep surfing the internet and find at least three illustrations/graphics for each function being used or applied in real-life objects, products, or situations. You may find some, though not all, of your examples at the suggested resources sites. (Total of illustrations/graphics = 9). Print out your findings and turn them into your teacher.
Synthesis with Venn Diagram—How are these Functions Connected? (Group activity, 3 students per team)
Task 3 - For this activity, you will be teamed with two other students.  Each student is responsible for one family of functions: exponential, logistic, or logarithmic.  Analyze each function for the following characteristics:  domain, range, zeros, increasing/decreasing behavior, continuity, boundedness, maxima/minima, asymptotes, and end behavior.  (You’ll need to address exponential decay vs growth separately for some of the terms.)  You may use the Internet Resources to assist you.  After analyzing your function individually, complete the Venn Diagram together.  Include the new information as well as the formulas, graphs, and real life examples you found in tasks 1 and 2.  Categorize all your information in the correct area on the Venn Diagram.  Include at least 2 comments in the intersections of each concept—what do these have in common?  Also, include at least 2 comments on the outside of all the concepts—what qualities are absent from all of these new functions?  
Internet Resources:

Good, concise definitions for math functions and terms at www.hotmath.com:

http://hotmath.com/hotmath_help/topics/exponential-functions.html
http://hotmath.com/hotmath_help/topics/exponential-growth.html
http://hotmath.com/hotmath_help/algebra1/exponential_decay.html
Real World Uses of Logarithms:

Logarithmic Scale graph of World Population:

http://en.wikipedia.org/wiki/World_population
Digital Music Class at University of Washington: use of Logarithmic Scale

http://www.dxarts.washington.edu/dxarts/461-3/mathbasics/
Logarithmic Scale with Expected Value Gambling Puzzle:

http://en.wikipedia.org/wiki/St._Petersburg_paradox
Real World Uses of Exponential and Logistic Functions 

University of Oregon Business Management professor’s connections to Exponential Growth:

http://zebu.uoregon.edu/1999/es202/l3.html
logistic functions overview:

http://www.wmueller.com/precalculus/families/1_80.html
Blog entry—logistic growth described without calculus:

http://davidbau.com/archives/2006/04/19/logistic_growth_without_calculus.html
Exponential and logistic growth in fish population: applet:

http://www.otherwise.com/population/exponent.html
Logistic growth curve: AIDS infections:

http://www.nlreg.com/aids.htm
Print Resources:

Pre-Calculus: Graphical, Numerical, Algebraic.  Finney, Demana, et al. (your text!)
Blueprint to a Billion: The 7 Essentials to Achieve Exponential Growth by David G. Thomson, Marshall Goldsmith, December 2005

Plant Growth and Development: A Molecular Approach by Donald E. Fosket


, January 1994
Population Growth by Philip Steele


, August 2004

Logarithms and Antilogarithms: An Algebraic Analysis Approach
by Danuta Przeworska-Rolewicz, January 1998

