Max and Min Boxes

Teacher Notes                           
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Activity Summary

Suitable for:
Year 10 & upward, any pre-calculus or early calculus course.

In the activity “Max and Min Boxes”, the student investigates the change in volume of an open top box formed by cutting out squares at the corner of a sheet of cardboard and folding up the resulting tabs to form sides. By experimenting with a tabular list of possible values for the size of the square the student is guided to discover that there is a value which gives a maximum volume, and hence to attempt to discover, refining by trial and adjustment, what that maximum value is.  Boundary values for possible solutions are also addressed by consideration of what values for the size of the square cut-out make sense physically in the context of the original problem.

Expected outcomes

The student will appreciate the concept of maximizing or minimizing a dependent quantity by manipulation of an independent variable, and that not all solutions to a mathematical model of a physical problem are feasible.

Required skills and knowledge

The student should be familiar with the formula for the volume of a cuboid, and be able to deduce the formula 
[image: image1.wmf]V

x

l

x

w

x

=

-

-

(

)(

)

2

2

 from the physical situation, where V = volume, x =  size of cut-out, l = length of sheet and w = width of sheet. Some experience with the solution of equations by refining with trial and adjustment methods would be advantageous.

Required materials

A calculator which will allow the entering and evaluation of formulae would be advantageous. Instructions applicable to the HP30S are given but others may suffice.  

The teacher may choose to introduce the problem by giving the student a sheet of paper or light cardboard with which they can physically make a box in the manner shown.  The materials required are, sheets of paper or light cardboard 16cm by 9cm, scissors, and tape.

Follow-up teaching points

This worksheet is primarily designed to lead into the concepts and practice of differentiation and calculus.  Other possible teaching points are to investigate the methods of refining by various techniques, and to look at the behavior of the formula for volume outside the bounds imposed by the physical problem. A graphical calculator could also be used to explore extrema of functions.
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