NAME___________________________________DATE___________________

ALGEBRA II WORKSHEET: MANUFACTURING BOXES

When companies manufacture packaging, they do so with the idea of optimizing the dimensions so that they either maximize the volume or minimize the surface area.  We’ll look at a simple example in which we will attempt to maximize the volume of a box made from a sheet of paper.

To create the box, cut out a square from each corner of the paper and fold up the sides, we can create a box with no top (see below).  Notice that the height of the box would be equal to the length of each side of the square we cut.
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Use the slips of paper, which are 16 units to a side, to create boxes in this manner.  Let each unit equal the length of one square on the grid.  Remember the formula for finding the volume of a rectangular solid is V = Lwh.

	Length of Square Removed (number of units)
	Length of Base of Box

(number of units)
	Width of Base of Box (number of units)
	Volume 

(cubic units)
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	Refer to Question #4


QUESTIONS.  Write all answers in complete sentences.

1.  Make a scatter plot on the grid below.  Let x be the length of each square that was cut out and let y be the volume of the box.  Label the axes appropriately.


2.  We found the values if we cut out squares that have whole numbers lengths.  Would it be possible to remove squares whose lengths are not whole numbers?

3.  Which value of x yielded the greatest volume?  What was the volume?  Use correct units.

4.  Write a function that would express the volume as a function of x.  HINT: use the last row of your table to help set up your expressions.  Then multiply out the function rule and simplify.
5.  What is the degree of this function?

6.  What is the leading coefficient?  Is the leading coefficient positive or negative?

7.  How many terms does this polynomial have?
8.  If we let x = 12, then the volume would be 768 cubic units.  Is that possible to create a box with those dimensions with the grids of paper we were given?  Explain.

9.  This function is a polynomial function, so its domain should be all real numbers.  What is the domain of this function in context of the box problem?  HINT: think about what x represents in this example and which values x could logically assume.  Refer to Question #8.  Explain.

7.  Graph the function on a graphing calculator.  

· To do this, go to the “Y=” screen and enter your function next to 
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· Then go to window to set an appropriate viewing window. The Xmax is the rightmost value you will see on the screen, Ymin will be the lowest value you will see, and Ymax will be the highest value you will see.   Hint: let Xmin and Ymin both equal –1.  XScl and YScl refer to the intervals between each tic mark on each axis.

· Press “Graph”.

· Copy the graph on the axes below.


8.  Does the graph seem to match your scatter plot?  

9.  Now find the value of x that gives us the maximum volume.

· Type “2nd” and “Trace” to access the Calculate menu.  Go to Option 3, which is “Maximum”.  Press it, then press “Enter”.  

· When asked for a “Left Bound” or “Lower Bound”, use the left arrow key to place the cursor to the left of the highest point on the graph, then press “Enter”.  

· When asked for a “Right Bound” or “Upper Bound”, use the right arrow key to move the cursor to the right of the highest point, then press “Enter” twice.

10.  What were the values of x and y of the highest point?  What does this point represent in the context of this example?
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