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Lesson Problems

Name





Worksheet – Related Rates with Area and Volume

Date





1) An oil tanker strikes an iceberg and has a hole ripped open on its side.  Oil is leaking out and the spill is forming a near circular shape.  The radius of the oil spill is changing at a rate of 1.5 miles per hour.  How fast is the area of the oil spill changing when the radius is 0.6 mile?

2) A balloon is being inflated at a rate of 10 cubic centimeters per second.  How fast is the radius of a spherical balloon changing at the instant the radius is 5 centimeters?

3) At a quarry, stone is being dumped from a conveyor belt and is forming a conical pile at a rate of 8.7 cubic feet per minute.  The height of the pile is always 3/8 of the base radius.  How fast is the height of the pile changing when the pile is four feet high? 

4) A water company is filling an inverted conical water storage tank at a rate of 9 cubic feet per minute.  The height of the tank is 80 feet and the radius at the top is 40 feet.  How fast is the water level inside the tank changing when the water level is 60 feet deep?
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1) Sand is being poured 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 ½ the radius of the base.  What is the rate of change of the altitude at the instant the altitude is 4 feet?

2) The edge of a cube is expanding at a rate of 2.5 centimeters per second.  

a) How fast is the volume changing when the length of an edge is 15 centimeters?  

b) How fast is the surface area changing at the same instant?

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 feet per second, how fast is 
    the enclosed area changing when the radius is 12 feet?  

b) 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?

4) An oil company is emptying an inverted conical oil storage tank at a rate of 5.7 cubic feet per minute.  The tank measures 110 feet in height and has a radius of 38 feet.  How fast is the oil level inside the tank changing when the depth of the oil is 44 feet deep?  How fast is the radius changing at the same instant?
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