
Math 221 Optimization November 1, 2016

(From yesterday) Find the global maximum and global minimum for the following
functions on the following intervals. Sketch a rough graph of the function on that interval
to illustrate your answers (just use information about f ′(x) to draw your graph).

1. f(x) = x3 − 3x2 + 1, on [−1
2
, 4]

2. f(x) = x+ 2
x
on [1, 2]

3. f(x) = 2 cos(x)− x, on [0, 2π]
(Hint:

√
3 is between 1.7 and 1.8. I know this, because 1.72 = 2.89, and 1.82 =

3.24.)

Steps for solving optimization word problems:

a. Draw a picture, if it helps.

b. Write a formula for the quantity you are trying to maximize or minimize. Make
sure your formula is a function that depends on one variable.

c. Decide an appropriate domain for your function.

d. Find all the critical numbers in your domain.

e. Find the global maximum or minimum of your function. You should make sure
your work shows why it is the global maximum or minimum.

f. Reread the question and write your answer according to what was asked.

Do the following problems on clean paper so you can write out all the steps clearly.

4. A farmer has enough wood to make 500 feet of fence. He wants to make a
rectangular pen for his sheep and pigs. Since the sheep and the pigs don’t get
along, he has to make a fence down the middle of the pen that cuts it into two
equal rectangles. What should the dimensions of the pen be to maximize the area?

5. Find the point on the line y = 3x+ 5 closest to the origin.

6. Find the point on the curve y = cos(x) closest to the point (3, 2).

7. You want to make a box with an open top. The base should be a square, and the
volume should be 10 cubic feet. What should the dimensions be to minimize the
surface area?

8. You want to make a box with an open top, like in the previous problem (volume
= 10 cubic feet), but the material you are making the base out of costs $1 per
square foot, while the material for the sides costs $3 per square foot. What should
the dimensions be to minimize the cost of materials?

9. You are designing a rectangular poster whose total area is 160 square inches. The
poster needs to have 1-inch margins at the top and bottom, and 1.5-inch margins
on each side. What should the dimensions of the whole poster be to maximize the
printed area (you only print inside the margins)?


