Volume Project
You have spent quite a bit of time calculating the volume of various shapes using integration, but do you really have a good idea of what the process LOOKS LIKE?  In this project you will create a model that explains the process.  To do this, you will calculate all the values in a Reimann approximation, and then you will build the pieces to match your numbers.  You will then calculate the approximate area from your model.  Finally you will calculate the percent error from the volume of your model compared to the actual volume calculated with and integral.

1.  Pick a function and a volume method.

2.  Using a thin material (like foam board or balsa wood) cut out the individual pieces.

3.  Calculate the volume of each piece and sum the answers.

4.  Calculate the volume using the appropriate integration formula.

To view a sample of a final project see
http://teachers.dadeschools.net/akoski/CALC/kelly.htm
In this project, the student used .5 inch thick foam board.
Her project was to build the following model.

Using the equation of a horizontal parabola 
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, she build the model composed of vertically placed rectangles that were twice as high as they were wide. 

To calculate the width, she used the two equations  
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.  This made here width = 
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 and her height 
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The individual volumes are then  
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  or 
[image: image7.wmf]240.5

xx

××

 so 
[image: image8.wmf]8

Vx

D=


Each line of her table represents the volume of a rectangular solid.

She used 40 subdivisions, so she got 40 volumes which she then summed to get the approximate volume: 1639.38
The definite integral 
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 was her exact volume.
She then calculated the percent error using the formuala 
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Her error of 2.48% shows that the non-calculus method is fairly accurate.
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