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Varying surface area (a Maple-assisted project)

You know how to compute the surface area of a frustum of a cone, which is a
surface of revolution obtained by revolving a line segment about an axis. In
this project you will investigate the variation of the surface area with respect
to the surface.

Consider a family of positive functions whose graphs all have the same
endpoints as each other.

axis of revolution (x-axis)

The basic question to be answered is, “How small can the surface area of the
corresponding surfaces of revolution be, and which function generates the
surface with the smallest area?”

This is a somewhat open-ended problem. Here are some specific questions
to focus your investigation.

1. When does a piece of a parabola do better than a line segment? What
is the best parabola?

2. What is the best cubic polynomial?

3. Can you analyze some other classes of functions? (For example, how
about pieces of trigonometric graphs or pieces of exponential graphs?)

4. What is the best general function you can find? Do you think you have
found the best function? Why?

5. How do your results depend on the initial line segment? For instance,
do the results change qualitatively if you change the length or the slope
of the starting line segment?

Due date

This project will count as part of your lab grade (along with the quizzes).
The project is due at your Thursday recitation meeting on December 5.
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Here are the teams for the project. Each team will write a report on the
results of its researches.

Section 819

Barry, Nicholas Wayne
Montgomery, Kate Marie
Ryan, Joshua Thomas
Thompson, Jarrod Maurice

Burch, Aaron T
Hernandez, Adam Robert
Marwil, Mark Dominic
Skelton, Christopher

Cooper, Jacob Martin
Hooper, Jack Porter
Miller, Stephen Dean
White, David Mark

Eberle, Patrick Allen
Makarenko, Meagan B
McLendon, Wesley Ross
Murphey, Megan Renee
Singleton, Zane Peter

Clark, Kathryn Nicole
Dao, Adam
Gerbode, Ashley Nicole
Shelby, Michael R

Harris, Christopher
Higgins, Joseph Dudley
Kirkland, Ashly Nicole
Sharp, Rachel Ann

Johnson, Jeffrey Ross
Murray, Michael Edmond
Ruyle, Jessica Erin
Zhao, Tianhao

Section 820

Bosshard, John Carl
Moore, Vicki Lynn
Vanderlick, Jessica
Long, Stephen Andrew

Guess, James Olin
Hensel, Daniel E
Robinson, Michael
Rogers, Jonathan Mark

Butler, Robert
Houston, Steven Deryl
Moczygemba, Jason Mark
Land, Brice Purcell

Cole, Candyce Jo
Echols, Andrew Vernon
Glaser, Christopher
Iniguez, Lorena Yzbeth

Conger, Christopher
Crowder, Bryan Scott
Golson, Jamie Lauren
Taylor, Justin K.

Kornegay, Meredith
May, Larry
Twist, Christina Paige
Wilk, Nastassja Elyse

Hibbing, Daniel James
Kowalczik, Jeffrey Aaron
Robinstein, Clinton Stewart
Skipworth, Austin Cole
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