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1. Sand is pouring from a pipe at a rate of 16 cubic feet per second.  The falling sand forms a conical pile on
the ground.  The altitude of the pile is always ¼ the diameter of the base.  What is the rate of change of the
altitude at the instant that the altitude is 4 feet?

2. The edge of a cube is expanding at a rate of 2.5 centimeters per second.  How fast is the volume changing
when the length of an edge is 15 centimeters?  How fast is the surface area changing at the same instant?

3. A 15-foot ladder leans against a vertical wall.  If the top of the ladder slides down the wall at a rate of 2
feet per second, how fast is the bottom of the ladder moving when it is 12 feet from the wall?

4. At a given instant, the legs of a right triangle are 5 cm and 12 cm long.  If the short leg is increasing at a
rate of 1 cm per second and the long leg is decreasing at a rate if 2 cm per second, how fast is the hypotenuse
changing?

5. A stone is dropped into a still pond and it produces circular ripples.  If the radius of one of the ripples
increases at a rate of 2 feet per second, how fast is the enclosed area changing when the radius is 12 feet?  If
the area is changing at a rate of 24 square feet per second, how fast is the radius changing when the area is
130 square feet?

6. If one leg AB of a right triangle increases at the rate of 2 inches per second, while the other leg AC
decreases at 3 inches per second, find how fast the hypotenuse is changing when AB = 6 feet and AC = 8
feet.

7. The diameter and height of a paper cup in the shape of a cone are both 4 inches, and water is leaking out at
the rate of 1/2 cubic inches per second. Find the rate at which the water level is dropping when the diameter
of the surface is 2 inches. (Hint: use similar triangles to eliminate one of the variables in the volume
formula).

8. A balloon is being filled with helium at the rate of 4 ft3/min. Find the rate, in square feet per minute, at
which the surface area is increasing when the volume is 32π /3 ft 3 .  (A “tricky” problem… go for it! J)

9. A vertical circular cylinder has radius r ft and height h ft. The height and radius both increase at the
constant rate of 2 ft/sec. Find the rate, in square feet per second, at which the lateral area increases. (Lateral
area is the face of the can, not the top or bottom).

10. Two cars are traveling along perpendicular roads, car A at 40 mph, car B at 60 mph. At noon, when car A
reaches the intersection, car B is 90 miles away and moving toward it. Find the rate at which the distance
between the cars is changing at 1 P.M..


