
Merit Calculus 1, Fall 2009, Worksheet 18

Dr. Whittlesey encourages you to use the following approach to optimization problems.

• Draw a picture and give names to all quantities involved.

• Which quantity are we trying to maximize or minimize ?

• What constraint are we also given? Any other relationships?

• What bounds on quantities are inherently given by the problem?

• Combine relationships and constraints until we can describe the quantity we want to
maximize or minimize as a function of just one variable.

• Take a derivative with respect to that variable and find the critical numbers.

• Use either the first or second derivative test or the method of finding an absolute max
or min on a closed interval to determine if you have the desired maximum or minimum.

• Do a reality check.

Problem 1. Find the dimensions that will minimize the amount of material used to make
an open cylindrical cup that will hold 12 oz, assuming uniform thickness. Note: 12 fl oz is
about 355 cubic centimetrs.

Problem 2. You are in a rowboat 2 miles from the shore. The nearest bathroom is 6 miles
along the shore from the closest point. If you can row at 2mph but run at 6mph, where
should you aim to go ashore to minimize your travel time?

Problem 3. Suppose you make an open (no top) box with a square bottom from two
different materials: the sides are made of stuff costing 1 dollar/square foot, and the bottom
costs 4 dollars/square foot. Find the dimensions of the box of greatest volume that can be
made using only 100 dollars per box.

Problem 4. Isabel has 8 metres of iron wire. She uses this to make a circle and a square.
What dimensions will lead to the greatest combined area?

Problem 5. David is making a topless box. He starts with a flat square sheet of cardboard
which has area 64cm2. He cuts four equally sized squares from the sheet, one from each
corner, and then folds up the sides to make the box. What are the dimensions of the largest
possible box that David can make in this way?



Problem 6. A rectangle is sitting inside an equilateral triangle of side length 8cm; one of
the rectangle’s sides lies on one side of the triangle. What are the dimensions of the largest
rectangle that can be fitted in the triangle?

Problem 7. A rancher has 1200ft of fencing. He is going to make two side-by-side pens of
equal side, one for his hogs, and one for his cattle. One side of the pen is against the river
and does need any fencing. What are the dimensions of the fields of largest area that the
rancher can make?

Problem 8. An advertisement consists of a rectangular printed region plus 1-in. margines
on the sides and 1.5in margins at top and bottom. If the total area of the advertisement
is to be 120in.2, what dimensions should the advertisement be to maximize the area of the
printed region?

Problem 9. Find the point on the curve y = x2 closest to the point (16, 1
2
).

Problem 10. What is the largest rectangle whose base in on the x-axis and whose two
upper vertices lie on the parabola y = 4− x2?

Problem 11. What is the largest rectangle whose diagonals have length 4?

Problem 12. Show that the rectangle of largest area for a given perimeter P is always a
square.

Preparation for next time

Next time we will be discussing Sections 4.7 (Optimization) and 4.8 (Newton’s Method), so
read these sections. There will be a preparation quiz.


