Wells 165 Homework Due 27 March 2008 Name:

Set up the following problems by writing down an equation for what you want to optimize and then
taking its derivative. You may need to relate some variables to others in order to achieve this.

1. Find two numbers whose product is 30 and the sum of whose squares is a minimum.

2. What number exceeds its square by the maximum amount?

3. A farmer has 70 feet of fencing with which she plans to enclose a rectangular pen along one side of her
200 foot barn (the side along the barn needs no fence). What are the dimensions of the pen that has
the maximum area?

4. A small island is 3 miles off-shore from a straight shoreline of a large lake. If a fisherman on the island
can row 3 miles per hour and walk 4 miles per hour, where should he dock his boat in order to reach a
town 15 miles down the shore of the point where the island is?

5. At 4pm, a passenger train was 30 miles due east of a cargo train. If the passenger train traveled due
west at 20 miles per hour, and the cargo train traveled due southeast at 35 miles per hour, when were
they closest together?



6. Find the greatest volume of a right circular cylinder can have if it is inscribed in a sphere of radius 47

7. T have enough pure gold (gold!) to coat 3 square inches of surface area. I need to coat a sphere and a
cube for my own mysterious reasons. What dimensions should they be in order to maximize the total
volume of my golden solids?

8. The fixed monthly cost of operating a plant that produces the Superbox3000®), is $3000, while the cost
of producing each box is $10. If the box sells for $25 — 152, where z is the number of boxes made, what
is the maximum profit of this venture?

9. An advertisement in the local paper must contain 50 square inches of printed material and 2 inch margins
on the top and bottom and 1 inch margins on either side. What dimensions for the advertisement use
the least paper?

10. Find the point on the parabola y = x? which is closest to the point (0, 3).



