Functions and Their Inverses

Description: This activity is intended to provide students with practice working with inverses of functions. We address the concept of an inverse, its use, as well as potential issues in defining an inverse function (and solutions to the issue).

Possible Learning Objectives
· MA 203.4: Interpret functions and convert between their representations, including symbols, tables, graphs, and words.
· MA 203.8: Perform operations on functions and identify the properties and characteristics of functions.  Such properties and characteristics include domain and range, increasing and decreasing, one-to-one, inverses, even and odd, end behavior, relative extrema, and vertical and horizontal asymptotes.

Activity Objectives
The students working on this activity will work towards understanding: 
· The relationship between a function and its inverse, particularly with respect to units
· The necessity of the one-to-one requirement in finding an inverse

Prior Knowledge
Before completing this activity, students should have encountered:
· The definition of a function, including function notation.
· Solving linear equations.

Learning Outcomes
· Measurable Outcomes
· Convert between function and inverse values under multiple representations.
· Identify when a function has an inverse, possibly on a restricted domain.
· Extensions
· Solving equations

Elements of Mathematical Inquiry
· Active Learning
Students are asked to justify their thought processes, and questions are left open-ended in order to encourage exploration in their thinking.  Specifically, students are asked to select actions that seem appropriate in a context, and justify their thinking as well as their response.
· Meaningful Applications
The idea of a function is often mysterious to students, and thus the idea of an inverse function can seem obscure.  By solidifying the relationship between the two concepts, this should allow students to be more successful in their thinking when working with inverse functions, or when interpreting information from a graph or table.  This will allow students to create connections between ideas more readily when dealing with inverse ideas.
· Academic Success Skills
Students are asked to collaborate with other students, and engage in persistence behavior while answering the questions, since some contexts in the questions may not be familiar.

Recommended Technologies
The following are not necessary to complete this activity, but may be used to aid student understanding:
1. Calculator: graphing or scientific
2. Computer graphing systems such as GeoGebra, Desmos, etc.
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