Maximization, Minimization ... Set 3

CALCULUS
OPTIMIZATION

Work the following on notebook paper. Write a function for each problem, and justify your
answers. Give all decimal answers correct to three decimal places.

1.

Find two positive numbers such that their product is 192 and the sum of the first plus three
times the second is a minimum.

2. Find two positive numbers such that the sum of the first and twice the second is 100 and

3. A gardener wants to make a rectangular enclosure

. Suppose you had 102 m of fencing to make two

their product is a maximum.

using a wall as one side and 120 m of fencing for
the other three sides. Express the area in terms of x,
and find the value of x that gives the greatest area.

A rectangle has a perimeter of 80 cm. Ifits width is x, express its length and area in
terms of x. and find the maximum area.

side-by-side enclosures as shown. What is the
maximum area that you could enclose?

Suppose you had to use exactly 200 m of fencing to make either one square enclosure or two
separate square enclosures of any size you wished. What plan would give you the least
area? What plan would give you the greatest area?

A piece of wire 40 cm long is to be cut into two pieces. One piece will be bent to form a
circle: the other will be bent to form a square.

(a) Find the lengths of the two pieces that cause the sum of the area of the circle and the area

of the square to be a minimum.

(b) How could you make the total area of the circle and the square a maximum?

8.

10.

11.

Four feet of wire is to be used to form a square and a circle. How much of the wire should
be used for the square and how much should be used for the circle to enclose the maximum
total area?

. The combined perimeter of an equilateral triangle and a square is 10. Find the dimensions

of the triangle and square that produce a minimum total area.

The combined perimeter of a circle and a square is 16. Find the dimensions of the circle
and square that produce a minimum total area.

A manufacturer wants to design an open box having a square base and a surface area
of 108 square inches. What dimensions will produce a box with maximum volume?

. A rectangular page is to contain 24 sq. in. of print. The margins at the top and bottom of

1. , : .
the page are each 1— inches. The margins on each side are 1 inch. What should the

5

dimensions of the page be so that the least amount of paper is used?
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Answers

24 and 8
50 and 25

Area = x(120-2x)

x =30 fi.
4. Length= 40—x
Area = x(40-x)
400 sq. ft.
5. 433.5sq. m
6. Two squares give 1250 sq. m.
One square gives 2500 sq. m.
7. (a) Circumference = 17.596 cm and
perimeter of square = 22.404 cm
(b) Just a circle with circum.0 0£ 40 cm
gives area of 127.324 sq. cm.
8. All 4 ft for the circle: none for the square
9. Sides of triangle = 1.883 m and
sides of square = 1.087 m
0. Raduws of circle = 1.120 and
sides of square = 2.240
1. 6in.x61m. X3 1n.
2. 9inx 6 1n.

4d D —



13.

14.

16.
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A tank with a rectangular base and rectangular sides is open at the top. It is to be
constructed so that its width is 4 meters and its volume is 36 cubic meters. If building
the tank costs $10/sq. m. for the base and $5/sq. m. for the sides, what is the cost of the
least expensive tank, and what are its dimensions?

A cylindrical metal container. open at the top, is to have a capacity of 24x cu. in. The
cost of material used for the bottom of the container is $0.15/sq. in., and the cost of the
material used for the curved part is $0.05/sq. in. Find the dimensions that will minimize
the cost of the material. and find the minimum cost.

. A person in a rowboat two miles from the nearest ettt

point on a straight shoreline wishes to reach a house /x/&,ﬂ
Hovse,

six miles farther down the shore. If the person can
row at a rate of 3 mi/h and walk at a rate of 5 mi/h,

find the least amount of time required to reach the .
house. How far from the house should the person
"OW] ?
land the rowboat? bt
An offshore well is located in the ocean at a point W
which is six miles from the closest shore point A on a g e,
straight shoreline. The oil is to be piped to a shore P s i S

point B that is eight miles from A by piping it on a

straight line under water from W to some shore point P & enu.
between A and B and then on to B via a pipe along the
shoreline. Ifthe cost oflaying pipe is $100.000 per mile
under water and $75.000 per mile over land. how far
from A should the point P be located to minimize the
cost of laying the pipe? What will the cost be?

taJ



Maximization, Minimization ... Set 3

Answers

13.%330,3x3 x4m

14. r=2m, h =61, $5.65
15.1.733 hr, 4.5 miles
16. $996,862.70, 6.803m1



