Designing a Goblet
A Laboratory Exercise (and Contest!)

Math 112 -- Spring 2009
Due date: Wednesday, March 25
Your task is to design a goblet that meets the following mathematical specifications:

1. It is a solid of revolution.

2. It holds at least 150 cubic centimeters (cm3) of wine.

3. The ratio of the height h and the base radius r of the goblet must be less than or equal to 3 (so that the goblet does not tip over easily):
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4. The stem thickness must be at least ¼ cm at its thinnest point.

In order to qualify for the contest an entry must meet all of the mathematical specifications given above.  The winner of the contest will then be chosen by an outside judge, based on aesthetic considerations only.  In addition, members of the class will vote for their favorite goblet.  Both the judged winner and the popular vote winner will receive a prize.
Submitting the Goblet Project

When you turn in your goblet project you must include several things:
1. Turn in a well-written paper in which you present the goblet, give the complete mathematical description of the functions involved in defining it, and show all the mathematics required to verify that it has the required properties.  In addition, the paper should include properly proportioned pictures of the cross section of the goblet as well as of the three-dimensional goblet.  The paper should meet good standards of mathematical and English grammar in addition to being clear and well-written.
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A one-page submission for the contest.  This must include an upright picture of the goblet properly labeled with the dimensions of the goblet. (As shown here.)  If you wish, you may also include a second view of the goblet show from any viewpoint you wish.  This is the only part of the project that the judge will see. 

3. You must submit a Maple file including just the piecewise-defined functions that describe the outside and the inside of your goblet.  You can email this file to me on the day the project is due.
Note: You may work alone or with one other person on this project.  Your partner can be in this class, or in the other section of Calc B.
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