Challenging Optimization Problems

You will have all class to work on these problems with those around you. Whatever you do not
finish during class will be your homework assignment for. over the weekend.

1) Given an 8 inch by 8 inch piece of paper, build a pyramid with a square base that has the
greatest volume. :
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where b is the length of the base of the pyramid and h is the height of the pyramid.
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Questions to a%sk yourself along the way:
e What is the length of the diagonal of my paper?
¢ How do the lengths of b and { relate? .
¢ When you fold the pyramid up, how do you find the height of the pyramid?

2) You are building a glass fish tank that will hold 72 cubic feet of water. You want its base and
sides to be rectangular and the top to be open.- You want to construct the tank so that its width
is 5 feet, but the length and depth are variable. Building materials for the tank cost 10 dollars per
square foot for the base and 5 dollars per square foot for the sides. What are the dimensions of
the least expensive tank and what is the cost of the least expensive tank?

3) A ladder must reach over a fence that is 8 feet high with a wall that is 1 foot behind the
fence. What is the length of the shortest ladder you can use?
Hint: Draw a picture and look for similar triangles - triangles that have the same angles, but may

be a different size. And remember that similar triangles will satisfy % = % =5
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