Distance Optimization
Putting "Distance Optimization" in Recognizable terms:  Other words for distance might be “how far,” “how long does it take to get from point a to point b,”  “how fast can we get from point a to point b.”  Other words/phrases for optimization might be finding the best way to do something, the fastest way, the cheapest way, the way that takes the least amount of energy, etc.

Suggested Instruction:  Class discussion and demonstration of how distance can be applied to measurements other than length such as time, profit, or energy use to create distance functions.
Putting "Distance Optimization" in Conceptual terms:  Distance on a flat surface can be measured by using a ruler, a tape-measure, a formula (if the path is unobstructed), or by counting on a grid.  Optimal distance can be found by comparing measured, calculated, or counted values of distance.  If distances are graphed, the optimal distance would be the highest point or possibly the lowest point on the graph.  Optimization is often done by interpreting the highest or lowest points on a graph.

Suggested Instruction:  Use guiding questions and graph interpretation..  Have students measure straight and diagonal distances on a coordinate plane.  Review Pythagorean Theorem as a means to calculating distance on a plane.

Putting "Distance Optimization" in Mathematical terms:  Distance of straight lines and curves in a coordinate system are all measured using variations of the Pythagorean Theorem.  Note that optimization is often interpreted by locating and identifying relative maximum and minimum points on a graph.

Suggested Instruction:  Use the Pythagorean Theorem to calculate distance.  Discuss how distances change based on other variables and become functions.  Have students enter graphical functions on their graphing calculators that could represent distance, time, energy use, or other variables as a function of conditions, and then interpret highest and lowest point(s) using the trace function.  

Putting "Distance Optimization" in Process terms:  
INTERMEDIATE: The straight line distance on a coordinate plane can be calculated as follows:  
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ADVANCED:  The distance along a curve can be calculated by:  
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Suggested Instruction:  Demonstration and guided practice with text problems

Putting  "Distance Optimization" in Applicable terms:  Solve a problem where distance, time, or energy consumption vary based on other conditions and variables.

Suggested Instruction:  Use an integrated modeling activity as an instructional strategy.
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