Bob Brown
Math 251   Calculus 1   Chapter 3, Section 7
3
CCBC Essex

An important use of the Chain Rule is to determine the rates of change of two or more related variables, each of which is changing with respect to time.  For example, if air is being pumped into a ball, then the volume V of the ball and the radius r of the ball are related variables, each of which is changing with respect to time.
Exercise 1:  Suppose that u and w are both differentiable functions of t and are related to each other by the equation 
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u = 3, given that 
[image: image3.wmf]dt

du

 = 4 when u = 3.

The Given Rate:  
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The Rate to Determine:  
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Equation relating u and w:
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Differentiate with respect to t:   
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Use the given information:
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Exercise 2:  Air is being pumped into a spherical ball at a rate of 6.5 cubic inches per minute.  Determine the rate of change of the radius at the moment that the radius is 3 inches.

The Given Rate:


The Rate to Determine:


Equation relating V and r:


Differentiate with respect to t:


Use the given information:

Exercise 3:  A conical tank (with vertex down) is 10 feet across the top and 12 feet high.  If water is flowing into the tank at a rate of 15 cubic feet per minute, determine the rate of change of the depth of the water at the moment when the water is 8 feet deep.



The Given Rate:


The Rate to Determine:


Equation relating
and
   :


Differentiate with respect to t:

Exercise 4:  A woman who is 5 feet, 6 inches tall walks at a rate of 4 feet per second away from the base of a light pole that is 20 feet high.  At the moment that she is 50 feet away from the base of the light pole, at what rate is the length of her shadow changing?


The Given Rate:


The Rate to Determine:


Equation relating
and
   :


Differentiate with respect to t:
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