Name __________________________
Math 128
Lab #08
Problem:
Inch the worm has decided to make gardens outside his home.  He has 20 feet of wire which he wants to use to make two geometric figures which will serve as the perimeter of his gardens.  In each of the following cases, how much wire should be used for each geometric figure so that the total enclosed area is a maximum?  (Complete the worksheet as well).
a. Equilateral triangle and square
b. Square and regular pentagon
c. Regular pentagon and regular hexagon
Hints and suggestions:
For a:
Let 3x = length of fencing used to create the equilateral triangle
Let 4y = length of fencing used to create the square
Then the total length can be described by 3x + 4y = 20.
Now, find the area of the equilateral triangle and of the square.
Write in terms of a single variable (probably easiest to write y in terms of x).
Write the area of the square in terms of x (since you now know y in terms of x).
The total area will be the area of the triangle + the area of the square (that’s your equation).
Find any critical value(s), then test those critical value(s).
Test the endpoints.
Determine what values of x and y will result in a maximum area.  
Give the dimensions of the resulting shapes.
For b:
Let 5x = the total perimeter of the pentagon.
Let 4y = the perimeter of the square.
Then 5x + 4y = 20 (total length).
Find the area of the pentagon.  (Extra hints, a regular pentagon can be divided into 5 equal triangles, each with a base of x and a height that you can find by using cotangent.)
Since the pentagon is made up of 5 of the small triangles, the area of the pentagon is 5 times the area of each small triangle.
Describe the area of the square in terms of x.
The total area will be the area of the pentagon + the area of the square.
Continue as in part a.
For c:  
Similar to b.
Name _________________________
Math 128
Lab 08
Worksheet
1.  For a, in order to maximize the total area, Inch should make sure that:
a. the area of the square is ___________________
b. the area of the equilateral triangle is ____________________

2. For b, in order to maximize the total area, Inch should make sure that:
a. the area of the pentagon is ______________________
b. the area of the square is  _____________________

3. For c, in order to maximize the total area, Inch should make sure that:
a. the area of the hexagon is _____________________
b. the area of the pentagon is ________________________

4. Given that a circle can be thought of as a regular polygon with an infinite number of sides, find the area of a circle with a perimeter of 20.  What can you help Inch conclude based on #4 along with your previous work?  
Area of circle:  ____________________

Conclusion:
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
