It's The End of the World As We Know It and I Need Cans
Lesson Plan

This course is a grade 12 Calculus and the lesson is designed to be run on an LMS like Moodle or Blackboard, however it could also be run on a site such as Edmodo or even a Wikispaces blog, however that would require tweaking the discussion sections of the lesson. At this point in the course it is assumed that students have an understanding of how to determine derivatives and how to apply derivatives in certain circumstances. They will not have had direct exposure to optimization problems yet though. Finally as this is an online course, the timeframe for each section depends on student completion, but the entire lesson and assignment is designed to take place over approximately one week.

Groups: At the beginning of the lesson the students will be separated into groups and given their own space to discuss and work on problems. There will also be a communal section where groups can work collaboratively and/or share their ideas.

Sample Problem: Each group will be given the following sample problems and asked to work collaboratively to try and solve them.

Questions

1. A box with a square base and open top must have a volume of 10000 cm3. Find the dimensions that will minimize the amount of material used.
2. An open top box is to be constructed from a square piece of paper 10 cm wide by cutting out a square at each corner and bending up the resulting flaps. Find the largest possible volume.

The will also be shown the following tips to help them solve the question:

Tips
1. Draw a picture
2. Determine the variables and how they are related
3. Decide what you need to maximize and minimize
4. Write an expression for the quantity in terms of a single variable
5. Determine the minimum and maximum allowable values
6. Solve he problem and be sure you are answering the question asked

After a sufficient amount of time has passed for each group to try the question, and to discuss possible solutions, the answers to both of the questions will be released.  This will hopefully guide the students closer to the answer. If any group discovers how to solve the question they will be asked to post a step-by-step breakdown of the problem in the communal discussion forum.

Sample Problem Solutions: Regardless if students are able to solve the sample problems, step-by-step solutions will be posted to the website. <Note: I have attached the solutions here as notes, but preferably I would do a live tutorial that was then recorded for students to review at their leisure>

Activity: Students in their groups will be given the “It's The End of the World As We Know It and I Need Cans” and begin to work on the project. When the projects are completed the students will post their Prezi presentations to the course forum.

After Lesson Debrief: Each group will post a short paragraph describing their experience working on the project and any problems they had with the math, and any advice they have for completing the questions.
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