fPT'O 'ect Functions: Mathematical Tools for Science

In-Class Activity 1.1
Pat ways Spring 2005

Volume of a Box

Part 1. Constructing a Box of Maximal Volume

Using the given 8.5 x 11 sheet of paper construct (in discussion with your group members) an
open-topped box of maximum volume by cutting squares out of the corners.

1. Discuss (with your group members) a strategy for making your box. Describe the
rationale for the shape of your box.

2. Measure the sides of your box, record the dimensions and compute the volume.

3. Notice the various boxes that have been created by the groups in your class. Which one
do you conjecture has the largest volume? What do you conjecture is the relationship
between the size of the square that is cut out of the paper and the volume of the box?
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Part 2: Exploring the Box Problem Algebraically

4. Write a function that expresses the volume of the box in terms of (as a function of) the
length of the side of the square you cut out to make the box.

1
8. 9 X 11 Sheet

5. Graph the function on your graphing calculator. Sketch the graph and label your axes.
Use this graph to determine the maximum volume of the box.

6. Label the point on the graph that represents your box. How close was the volume of your
box to the maximum? Is there only one box with the volume of your box? Explain.
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Part 3: Exploring the Function Model of the Box

7. What size cut(s) will result in a box whose volume is 28? Use your graph to determine
your answer; then set up an algebraic equation that could also be used to determine the
answer. How are functions and equations related? (Hint: Compare the function that
describes the volume of the box in terms of x, and your equation for determining the
value(s) of x when the volume is 28.)

8. Using your graph, determine the dimensions of a box with exactly % the maximum
volume. Label the point(s) on your graph that correspond to this box.

9. Discuss how the volume of the box changes as you change the size of the cut. (Imagine
how the volume changes while the length of x varies over the function’s domain)
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Part 4: Exploring Student Thinking

10. In your group discuss the kinds of difficulties you think your students will have when
completing this problem.

11. List the various understandings and knowledge your students must possess to understand and
explore the function model for this situation.

12. Discuss ways to “scaffold” the activity for your students so they are able to overcome the
difficulties you believe they will have (e.g., what questions might you ask to help them
recognize that (8.5 — 2x) represents one side of the box?)
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