Josea Eggink

Should the Current Can be Canned?

Teacher Notes

In order for students to be successful in this activity, they must understand Surface Area and Volume and know how to evaluate each for a cylinder.  They should also be familiar with systems of non-linear equations.  Although this problem is a great way to connect ideas from Geometry and Algebra 2, it could also be a challenging optimization problem for Calculus students.   

I recommend having students work in teams (three or four students in each team) for this activity.  In order for students to have sufficient time to explore the problem and write a report, I recommend allowing at least 90 minutes to complete this lesson.  Although this problem can be approached algebraically and graphically, students could also use spreadsheets to investigate the problem if a computer lab is accessible. 

In addition to addressing systems of non-linear equations and the idea of reasonable domain and range, this activity addresses the following Indiana standards:

· G.7.7
Find and use measures of sides, volumes of solids, and surface areas of solids, and relate these measures to each other using formulas.
· A2.1.4
Graph relations and functions with and without graphing technology.
· A2.1.8
Interpret given situations as functions in graphs, formulas, and words.

· A2.10.1
Use a variety of problem-solving strategies, such as drawing a diagram, guess-and-check, solving a simpler problem, writing an equation, and working backwards.
Student Assignment

Your team has been hired by Pepsi to evaluate its current packaging.  In particular, you are asked to examine the can and determine how its dimensions (radius and height) might be adjusted so that it requires as little aluminum as possible but still contains 355 mL of carbonated bliss.  (note:  1 mL = 1 cm3)

Your report to Pepsi should include the following:

· The dimensions you recommend for efficient use of aluminum

· The calculations/work that support your recommendation

· A comparison between the actual dimensions and the ideal dimensions

· A discussion as to why Pepsi might actually prefer non-ideal dimensions

Pepsi thanks you in advance for helping them achieve environmental responsibility.  Good luck!

Extension

Does there seem to be a relationship between the ideal radius and the ideal height?  (Some students might conjecture that the minimum surface area occurs when H = 2r.)  Have students to test their conjecture using other numerical values for Volume.  Encourage them to prove/disprove their conjecture.  

Reflection

I had the pleasure of teaching a block class that studied Geometry during the fall semester and Algebra 2 in the spring.  Knowing that I would incorporate this lesson into our Algebra 2 curriculum, I implemented an introductory activity in the fall in hopes of enabling my students to feel more comfortable with the Pepsi problem while still preserving the open nature of the activity.  This preparatory activity took place after our study of volume and surface area.  I began this activity by telling students that I received a phone call from Pepsi requesting our assistance in designing a can that uses the least amount of aluminum.  We began the mission as a class, choosing a radius of 3 cm and solving for the height that would yield a volume of 355 cm3.  We then calculated the surface area that resulted from that radius and height combination.  I challenged the students work in their groups (of three or four) to find a radius/height combination that would yield a smaller surface area and offered a reward (chocolates!) to the group that found the most ideal radius and height.  The winning group had a radius of 3.8 cm, which is the mathematically ideal radius rounded to the nearest tenth!  

Despite the preparatory activity, my students still struggled when faced with the problem in Algebra 2.  After they wrestled with the problem for a while in their groups and made very little progress, I decided to provide some coaching.  Although the lesson proved to be more guided than I had originally intended, we still had wonderful discussions on solving systems of non-linear equations by graphing and reasonable domain and range (regarding why we should only consider the points in Quadrant I).

