COURSE: AP CALCULUS Denis Shubleka

Worksheet: Related Rates Problems

Problem 1

A rock is dropped into a calm pond causing ripples in the form of concentric circles. The radius of
the outer ripple is increasing at a constant rate of 1 foot per second. When the radius is 4 feet, at
what rate is the total area of disturbed water increasing?

Problem 2
A spherical snowball is melting. Its radius is decreasing at 0.2cm per hour when the radius is 14cm.
How fast is the volume changing at that time?

Problem 3

A small balloon is released at a point 150 feet away from an observer who is on level ground. If
the balloon goes straight up at a rate of 8 ft/sec, how fast is the distance from the observer to the
balloon increasing when the balloon is 50 feet high?

Problem 4
The sides of a square are increasing at a rate of 3cm per second. When the sides are 5cm long, at
what rate is the area increasing?

Problem 5

Two roads cross at right angles. An observer stands on the road 50 meters south of the intersection
and watches an eastbound car traveling at 45 meters per second. At how many meters per second
is the car moving away from the observer 5 seconds after it passes through the intersection?

Problem 6

The radius and height of a cone both increase at a constant rate of 1/2 cm/sec. At what rate, in
cubic centimeters per second, is the volume of the cone increasing when the height is 9 centimeters
and the radius is 6 centimeters?

Problem 7

Water is being pumped into a conical tank that is 8 feet tall and has a diameter of 10 feet. If the
water is being pumped in at a constant rate of 3/5 cubic feet per hour, at what rate is the depth
of the water in the tank changing when the tank is half full?

Problem 8

An acute angle of a right triangle increases at a constant rate of 3 radians per minute. If the
hypotenuse is 5cm, at what rate is the side opposite the acute angle increasing in centimeters per
minute when the opposite side equals 3 cm?

Problem 9

A person 2 meters tall walks directly away from a streetlight that is 8 meters above the ground. If
the person is walking at a constant rate and the person’s shadow is lengthening at the rate of 4/9
meters per second, at what rate, in meters per second, is the person walking?

Problem 10

A pretzel maker forms dough into a cylinder. If the length is increasing at a rate of 0.5 cm/sec,
find the rate at which the radius is changing when the radius is 1cm and the length is 5 cm.
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