Practice Problems for Related Rates - AP CalculusBC

1. Acircular plate of metal is heated in an ovesr#dius increases at a rate of 0.01
cm/min. At what rate is the area of the plate@asing when the radius is 50 cm?

2. Two commercial jets at 40,000 ft are flying at 580hr along straight line courses
that cross at right angles. How fast is the distdretween them closing when the
airplane A is 5 mi from the intersection point angplane B is 12 mi from the
intersection point? How fast is the distanceiolpsit any time?

B

A

3. A spherical tootsie roll pop that you are enjoyisgiving up volume at a steady rate
of 0.08 ml/min. How fast will the radius of thegpbe decreasing when the tootsie
pop is 20mm across?

4. The mechanics at Lincoln Automotive are reborir@yia. deep cylinder to fit a new
piston. The machine that they are using incretsesylinder’s radius one-
thousandth of an inch every 3 minutes. How rapsiiye volume of the cylinder
increasing when the bore (diameter) is 3.80 inches?

5. Water is flowing out at the rate of 50 cubic meftaia from a shallow conical
reservoir (vertex downward) of base radius 45 mltagight 6m.
a) How fast is the water level falling when the wagebm deep?
b) How fast is the radius of the water’s surface civamnthen?

6. [1977 AB 6] A rectangle has a constant area offifare meters and its lendths
increasing at the rate of 4 meters per second.
a) Find the widthw at the instant the width is decreasing at theaob@®5 meters
per second.
b) At what rate is the diagonBl of the rectangle changing at the instant when
the widthWis 10 meters?



. [1982 AB 4] A ladder 15 feet long is leaning agsia building so that endis on
level ground and end is on the wall.X is moved away from the building at the
constant rate of 0.5 foot per second.
a) Find the rate in feet per second at which the hagthe ladder above the
ground is changing wheXxis 9 feet from the building.
b) find the rate of change in square feet per secétiiecarea of the triangle
formed by the building, the ground, and the laddieenX is 9 feet from the
building.

. [1984 AB5, BC2] A balloon is in the shape of aiegler and has hemispherical ends
of the same radius as that of the cylinder. (iielgoks like a medicine capsule). The
balloon is being inflated at the rate of 26dubic centimeters per minute. At the
instant that the radius of the cylinder is 3 cne, ¥blume of the balloon is 14#tubic
centimeters and the radius of the cylinder is iasim@g at the rate of 2 centimeters per
minute.

a) At this instant, what is the height of the cylinder

b) At this instant, how fast is the height of the ngler changing?

. [1987 AB5] The trough has an inverted isoscelesigle as a base. This isosceles
triangle has a base of 2 feet and a height of 3 fEke trough is 5 feet long. Water is
being siphoned out of the trough at the rate @uldc feet per minute. At any timge
let H be the depth and be the volume of water in the trough.
a) Find the volume of water in the trough when ituf.f
b) What is the rate of changelihat the instant when the trough is % full by
volume?
c) What is the rate of change in the area of the saréd the water, at the instant
when the trough is % full by volume?

10. [1990 AB 4] The radiusof a sphere is increasing at the constant rafeQdf

centimeters per second.

a) At the time when the radius of the sphere is 1Q arhat is the rate of
increase of its volume?

b) At the time when the volume of the sphere igt86bic centimeters, what is
the rate of increase of the area of a cross setttrongh the center of the
sphere?

c) At the time when the volume and the radius of fhteese are increasing at the
same numerical rate, what is the radius?
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