Solving Composed Equations

Description: This activity begins by easing students into solving equations which they should be familiar with, and uses them as a stepping stone to solve equations dealing with function composition. Care is taken to encourage students think critically about the similarities and differences between solving composed equations and similar, but uncomposed, equations.

Possible Learning Objectives
· MA203.5 - Algebraically solve equations including linear, quadratic, polynomial, rational, radical, absolute value, exponential, and logarithmic
· MA204.3 - Solving equations involving trigonometric functions and their inverses

Activity Objectives
The students working on this activity will work towards understanding: 
· That solving for a particular variable involves applying operations that are inverses of the operations in the equation. 
· That solving composed equations involves working inverse operations from the “outside in”. 

Prior Knowledge 
Before completing this activity, students should have encountered or mastered the following: 
· Solving a variety of equations from certain function classes in isolated settings - linear, absolute value, quadratic, square root, polynomial, rational, exponential, logarithmic. 
· Activity Part G: Solving a variety of equations from certain function classes in isolated settings - sine, cosine, tangent
· Recognizing the composition of two functions as one expression within another. 

Learning Outcomes
· Measurable Outcomes
· Identify the appropriate inverse process to help solve an equation for a particular variable.
· Identify an appropriate order in which to use each inverse process. 
· Extensions
· Apply these outcomes to new combinations of functions. 

Elements of Mathematical Inquiry
· Active Learning
Each part of this activity presents a problematic situation to students. Parts A through C are problematic because a polynomial expression is nested within an exponential equation. Parts D through G also involve some nesting. Parts D through F nest a square root expression within a logarithmic equation. Part G nests a trigonometric expression within a non-standard quadratic equation. The goal in each part will be to determine how to expose the nested expression, or to “reduce to” an equation which involves the nested expression without the burden of the function surrounding it. They will need to select, perform, and evaluate their actions based on things which they have done before (alternate between logarithmic and exponential forms, factoring a quadratic/using the quadratic formula) and may choose to use substitution to make it easier. 
· Meaningful Applications
These equations were chosen as an extension of multiple concepts learned in PreCalculus. They have solved polynomial equations and exponential equations, and can use the same strategies to solve Part A. Similar things can be said for Parts B and C. 
· Academic Success Skills
These tasks are difficult, particularly if the idea of solving equations of nested expressions has not been introduced previously. Completing this activity will involve productive struggle. It’s encouraged to allow students to work on this activity collaboratively so as to reduce their mathematics anxiety toward the subject, seeing that struggle is normal. Given the variety of function classes involved in this activity, it is likely that a student will be able to contribute at some part of at least one of the given equations. Having these small successes throughout the problem will increase perseverance in problem solving. 

Recommended Technologies
1. None needed. Scientific calculator optional. For full benefit, graphing calculators should not be allowed. 
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