
23 Wednesday, October 25 to Monday, October 30

Optimization Problems

(1) An open-top box is to be made by cutting small congruent squares from the corners of a 12-by-12-in.
sheet of tin and bending up the sides. How large should the squares cut from the corners be to make
the box hold as much as possible?



(2) Find two positive numbers whose sum is 20 and whose product is as large as possible.

(3) Find two positive numbers whose product is 768 and sum of the first plus three times the second is a
minimum.



(4) Find the length and width of a rectangle that has a perimeter of 124 meters and a maximum area.

(5) A farmer plans to enclose a rectangular pasture adjacent to a river (see figure). The pasture must contain
80, 000 square meters in order to provide enough grass for the herd. No fencing is needed along the river.
What dimensions will require the least amount of fencing?



(6) You are asked to create a rectangular poster containing 648 cm2 of print surrounded by margins of 2 cm
on the sides and 4 cm on top and bottom that uses minimal paper.



(7) A rectangle is to be inscribed in a semicircle of radius 2. What is the largest area the rectangle can have,
and what are its dimensions?

(8) Find the largest possible value of s = 2x + y if x and y are side lengths in a right triangle whose
hypotenuse is

√
5 units long.



(9) A rectangle has its base on the x-axis and its upper two vertices on the parabola y = 12− x2. What is
the largest area the rectangle can have?

(10) Find the height and radius of the largest right circular cylinder that can be put in a sphere of radius√
3. The volume of a cylinder is V = πr2h.



(11) An open-top box with a square base is to have a volume of 32 cubic feet. Find the dimensions of the
box that can be made with the smallest amount of material.

(12) A rectangular package to be sent by a postal service can have a maximum combined length and girth
(perimeter of a cross section) of 90 inches. Find the dimensions of the package of maximum volume that
can be sent. (Assume the cross section is square.)



(13) A production editor at Weston Publishers decided that the pages of a book should have a 1-in. margin
at the top and the bottom, and a 1/2-in. margin on each side of the page. She further stipulated that
each page of the book should have an area of 32 in.2. Determine the dimensions of the page that will
result in the maximum printed area on the page.



(14) The sum of the perimeters of a circle and a square is 12. Find the radius and side length of the square
that produces a minimum total area.

(15) A Norman window is constructed by adjoining a semicircle to the top of an ordinary rectangular window.
Find the dimensions of a Norman window of maximum area if the total perimeter is 18 feet.



(16) A racetrack encloses a football field with ends that are semicircular. The length of the track is 1760 ft
(1/3 mi). Find the dimensions of the rectangular field so that the area of the field is as large as possible,
and compute the total area enclosed by the track.



(17) A cable is to be run from a power plant on one side of a river 1, 200 m wide to a factory on the other
side 1, 500 m downstream. The cable costs $25/m to lay underwater, and $20/m to lay on land. What
is the most economical way to run the cable.



(18) Suppose now the fact is 2, 000 m downstream. What is the most economical way to run the cable?



(19) An 8 ft wall stands 27 ft from the side of a building. Find the length of the shortest straight beam that
will reach the side of the building from the ground outside of the wall.



(20) An 8 ft wide hallway meets a 6 ft wide hallway at a right angle. A worker needs to carry a ladder around
the corner between these hallways. What is the length of the longest possible ladder to round the corner?


