Optimization Problems

To optimize something means to make the best of something. In calculus, this translates to either to maximize or to minimize. Let’s look at the things we want to maximize and minimize in life:

Things we want to maximize: 

Things we want to minimize:

Problems:

1. 
Find two numbers (not necessarily distinct) whose sum is 10 and whose product is the maximum.

2. 
Find the maximum area of a rectangle whose perimeter is 40.
3. 
If the area of a rectangle is 36, what is its shortest possible perimeter?

4. 
A rectangle is inscribed in the triangular region bounded by the x-axis, the y-axis, and the line 
y = 16 – 2x with a vertex at the origin and the opposite vertex on the line. What is the largest possible area of this rectangle? What is the shortest possible perimeter?
5.  
A rectangle is inscribed in the region bounded by the x-axis and the parabola y = 16 – x2 with two vertices on the x-axis and the other two on the parabola. What is the maximum area of this rectangle? What is the maximum perimeter?
6. 
Find the point on the line y = 2x – 5 that has the minimum distance with (2, 3) (notice (2, 3) is not on the line). What is this distance? 
7. 
Find the point on the curve y = 
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 that has the minimum distance with (4, 0) (notice (4, 0) is not on the curve). What is this distance? 

8. 
What is the least amount of material (in square centimeters) one can use to make a cylindrical can that can hold 1L of oil?
9. 
A farmer has 1000 feet of fence and wants to build a rectangular plot and by putting fence in the middle of the plot that is parallel to a side of the plot, he can have two adjacent plots of the same area. If this is his goal, what are the dimensions of the whole plot so that he can maximize the area of the plot? If he wants to have the two equal-area plots by building a fence diagonally connecting two opposite corners of the plot, what are the dimensions of the plot so that he can maximize the area of the plot? Is it wise to build a diagonal fence?
10. The Survivor show is down to the final two contestants, Walker and Sandy. For their final task to win the title of survivor, they are sent to an island that is 3 miles from shore and their final task is to be the first to reach a flag that has been placed 4 miles from a point directly opposite and island. They can swim and/or run to reach the flag from island. Walker knows he can swim 4 mph and run 12 mph. Sandy knows she can swim 5 mph and run 10 mph. If they both start at the same time and each uses the best strategy, who will win the race (i.e., who will win the 1 million dollars prize)? 
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