2.6 RELATED RATES
Day 1

OBJECTIVE: Find the rates of change of two or more variables that are changing with respect to time.

Suppose we have a conical tank that is filled with water.  The volume of the tank is 
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.  We can determine what happens to the volume, radius, and height as water drains from the tank if we use implicit differentiation to find 
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You can see that the rate of change of volume with respect to time, 
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, is related to the rates of change of both radius and height with respect to time.

EXAMPLES:

1.  If x and y are both differentiable functions of t, and 
[image: image4.wmf]2

3,

yxx

=-

 find 
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 when x = 3, given that 
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2.  A point is moving along the graph of 
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such that 
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  Find 
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3.  (Area)  Bacteria are growing in a circular colony one bacterium thick.  The bacteria are growing at a constant rate, making the area of the colony increase at a constant rate of 12 
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  How fast is the radius of the colony changing when r = 3 mm?
4.  (Volume)  Phil LaRupp blows up a spherical balloon.  He recalls the volume of a sphere is 
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  If the radius of the balloon increases at a rate of 2 cm/s, how fast is the volume of the balloon changing when the radius is 3 cm?

5.  (Volume)  Suppose you are drinking root beer from a conical paper cup.  The cup has a diameter of 

8 cm and a depth of 10 cm.  As you suck on the straw, root beer leaves the cup at a rate of 
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  At what rate is the depth of the root beer in the cup changing when there is 5 cm of root beer left in the cup?
6.  (Right triangle/Pythagorean theorem)  A 30-ft ladder is leaning against the side of a house.  Suddenly, the base of the ladder starts to slide away from the house at a constant rate of 2 ft/s.  How fast is the top of the ladder moving down the house when the base of the ladder is 18 feet from the base of the house?
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