EMPTY BOX PROJECT
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OBJECTIVES

Writing and simplifying expressions, adding and multiplying polynomials, distributive property

MATERIALS

Scissors, steel rule, 8” x 11” paper, graph paper, graphing calculators and overhead display

PREPARATION

For the students, this project is best used as an introduction to polynomials.  Students should possess a basic knowledge of writing and simplifying expressions.  Though no formal preparation is necessary, it is advised that the instructor construct the box prior to facilitating the project with students. 

TIME

Approximately 2 hours

LESSON PLAN

(1) Assign students in groups of 4.

(2) Have students complete step A of the worksheet.  Each member of the group should choose a different value for x to represent the side of the square to be cut from each corner.  Then each member is to actually cut the “x by x” square since they will fold and unfold repeatedly through the project.

(3) Have students write the dimensions of the box, in terms of x, directly on the paper, near each edge.

(4) Have students follow the directions on the worksheet for writing and verifying the expression for the area of the bottom of the box.  When they graph, it is important that they accurately plot their data points.

(5) Have students repeat Step 4 for the Surface Area and Volume.  Pause between each phase to model the graph and discuss solutions.

EXTENSION PROJECT

Once the Shoe Box problem has been solved and discussed completely in class, the Pizza Box problem may be given as a multi-day lab or homework assignment.  The instructions are similar to the Shoe Box problem except that there are six squares to be cut (one at each corner and at the midpoints of the longer sides).  When the box is folded, the flaps from the lid insert to the bottom portion of the box.  Thus, the pizza box results.  This version offers students the opportunity to practice the skills learned from the Shoe Box and to apply their knowledge to a new and more extensive problem.

STUDENT HANDOUT

Your assignment is to make a shoe box without a lid from an 8” x 11” sheet of paper by cutting out a square that is x inches on each side and folding along the dotted lines, as shown below.  Answer the following questions with regard to the area of the BOTTOM, the SURFACE AREA, and the VOLUME of the box. (Draw all graphs on a separate sheet of graph paper)

A)  Choose a value for “x”, then actually cut the “x by x” square out of each corner and fold.  

      Each member of your group should have a different value of x.  

      Your value of x = _____________ inches

AREA OF THE BOTTOM

B)  Write and simplify an expression for the area of the BOTTOM of the box.

C)  Create an example by choosing a value for x.

i)  Plug-in your value for x and evaluate your above expression.

           ii)  Measure the dimensions of the bottom of your box and calculate the area.  Compare 

                your answer to part (i)

D)
i)  With a dominion of 0 ≤ x ≤ 4, and the area of the bottom of the box A as the range, 


     graph each group member’s point (x, A) on a separate sheet of paper and draw a 

                 curve through the points.

           ii)  Calculate the area of the bottom for a new value of x and plot the point on the graph.

          iii)  Plug your new value into your simplified expression and calculate the area.  Compare

                 your answer to part (ii).  


          iv)  Repeat (i) through (iii) above on your graphing calculator.

SURFACE AREA

E)
i)  Write and simplify an expression for the surface area of the outside of your box.

           ii)  With a domain of 0 ≤ x ≤ 4, and the surface area of the box S as the range, graph each

                 member’s point (x, S) on a separate sheet of paper and draw a curve through the 

                 points.  Repeat using the graphing calculator.

VOLUME

F)
i)  Write and simplify an expression for the volume of your box.

            ii)  With a domain of 0 ≤ x ≤ 4, and the volume of the box V as the range, graph each

                  member’s point (x, V) on a separate sheet of paper and draw a curve through the

                  points.  Repeat using the graphing calculator.
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