" CALCULUS
WORKSHEET ON OPTIMIZATION

e Work the following on notebook paper. Be sure to justify your answers. _
w0 1. A rectangular page is to contain 30 square inches of print. The margins on each side are 1 inch.
Find the dimensions of the page such that the least amount of paper is used.

~% 2. A tank with a rectangular base and rectangular sides is open at the top. It is to be constructed
s0 that its width is 4 meters and its volume is 36 cubic meters, if building the tank costs
$10 per square meter for the base and $5 per square meter for the sides, what is the cost of the
least expensive tank, and what are its dirhensions? -

¥ 3. A cylindrical metal container, open at the fop, is to have a capacity of 247 cubic inches. The
cost of material used for the bottom of the container is $0.15 per square inch, and the cost of the
material used for the curved part is $0.05 per square inch. Find the dimensions that will minimize
the cost of the material, and find the minimum cost. '
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¥4. A person in a rowboat two miles from the nearest i Uouse,
point on a straight shoreline wishes to reach a house
six miles further down the shore. If the person can A
row at a rate of 3 miles per hour and walk at a rate
of 5 miles per hour, find the least amount of time
required to reach the house. How far from the house B ook _
should the person land the rowboat? 8 mi,
*3. An offshore well is located in the ocean at point A ] B

that is six miles from the closest shore point 4 on a .
straight shoreline. The oil is to be piped to a shore G e
point B that is eight miles from. 4 by piping it on

a straight line under water from W to some shore

point P between 4 and B and then onto B via LJ
a pipe along the shoreline. If the cost of laying pipe is $100,000 per mile under water and $75,000
per mile over land, how far from 4 should the. point P be located to minimize the cost of lying the
pipe? -What will the cost be? '
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¥ 6. A piece of wite 40 cm long is to be cut into two pieces. One piece will be bent to form a circle, and
the other will be bent to form a square. Find the radius of the circle and the length of the side of the
square so that the total area is: . :
(a) a minimum
(b) a maximum

7. A solid is formed by adjoining two hemiépheres to the ends of a right circular cylinder The total
volume of the solid is 12 cubic centimeters. Find the radius of the cylinder that produces the
minimum surface area. :

8. An industrial tank of the shape described in problem 7 must have a volame of 3000 cubic feet. The
hemispherical ends cost twice as much per square foot of surface area as the sides. Find the
dimensions that will minimize the cost. -
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