AP Calculus AB Name K C\/

Related Rates Worksheet #3

1. Sand is pouring from a pipe at a rate of 22.5 cubic feet per second. The falling sand forms a conical pile
on the ground. The altitude of the pile is always 2/3 the diameter of the base.
a) What is the rate of change of the altitude at the instant the altitude is 6 feet?
b) What is the rate of change of the height of the pile at the instant that area of the base of the pile is
247 square feet?
c) What is the height of the pile at the instant the rate of change of the volume is equal to the rate of
change of the area of the base? )
d) What is the height of the pile when the rate of change of the volume is equal to the rate of change
of the height of the pile?
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2. The edge of a cube is expanding at a rate of 1.25 centimeters per second.
a) How fast is the volume changing when the length of an edge is 12 centimeters?

b) How fast is the surface area changing at the same instant?
¢) What is the length of the edges of the cube at the instant the rate of change of the volume is equa1

to the rate of change of the surface area?
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3. A stone is dropped into a still pond and it produces circular ripples.
a) If the radius of one of the ripples increases at a rate of 2.5 feet per second, how fast is the area of

a ripple changing when the radius is 20 feet?
b) If the area is changing at a rate of 14 square feet per second, how fast is the radius changing when

the area is 110 square feet?
c) What is the radius of the ripple at the instant the rate of change of the radius is equal to the rate of

change of the area?
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4) The sides of a rectangle are increasing such that — =3——  and the rate of change of the diagonals
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is % = lf—,’L . At the instant when the length is 4 feet and the width is 3 feet. Find the rate of change of the
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5) The radius of a circle is increasing at a non-zero rate. At the instant the rate of change of the area of the
circle is equal to the rate of change of the circumference of the circle, find the length of the radius.
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“Y A child is flying a kite. If the kite is 90 feet above the child’s hand level and the wind is blowing it on a
.orizontal course at 5 feet per second, how fast is the child letting out the cord when 150 feet of cord is out?
(Assume that the cord forms a straight line.)
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7) Water is being drained from a conical tank (vertex down) at a rate of 45 f# / sec. The tank has a 40 foot
diameter and is 50 feet deep. At what rate is the radius of the water’s surface changing when the depth of the
water is 15 feet?
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