AP Calculus AP Free Response #5
Related Rates
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A rectangle has a constant area of 200 square meters and its length L is increasing at a rate of 4

meters per second.
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a. Find the width W at the instant the width is decreasing at a rate if 0. 5 meters per second. 200~ 10
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b. At what rate is the diagonal D of the rectangle changing at the mstant the Wldth W is 10 b
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A ladder 15 feet long is leaning against a building so that end X is on level ground and end Y is

on the wall of as shown in the figure. X is moved away from the building at the constant rate
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of — foot per second. Y fg '&%
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iz; ¢, a. Find the rate in feet per second at which the length of OY is changing when X is 9 feet
from the building. j ? ¥=9q
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. Find the rate of change in square feet per second of the area of the triangle XOY when X
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is 9 feet from the building.
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The balloon shown below is in the shape of a cylinder with a hemispherical ends of the same
radius as the cylinder. The balloon is being inflated at the rate of 2167t cubic centimeters per
minute. At the instant the radius of the cylinder is 3 centimeters, the volume of the balloon is
1447 cubic centimeters and the radius of the cylinder is increasing at the rate of 2 centimeters

per minute. ( The volume of a cylinder with radius r and height 4 is 7r*h , and the volume of =%
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a sphere with radius r is —3—717r )
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The volume V of a cone (V = %n:rzh) is increasing at the rate of 287 cubic units per second.
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At the instant when the radius r of the cone is 3 units, its volume is 127t cubic units and th ( ,
L X 1 (=2 \ \J= 12T leF" L ?}Q?\Zﬁ'ﬁéé
radius is increasing at 5 unit per second. g?%? ”’%W &5}@; n= ?}%

a. Atthe instant when the radius of the cone is 3 units, what is the rate of change of the area
of its base?

b. At thed iEi?tant when the radius of the cone is 3 units, what is the rate of change of its height
h? Cl%” = 7

c¢. At the instant when the radius of the cone is 3 units, what is the instantaneous rate of iy
change of the area of its base with respect to its height A 7 ’




