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11.3: Rate of Change

The derivative also can be used to determine the rate of change of one variable with respect to another: Population Growth rate, Velocity, and Marginal Analysis.

Ex:  Let 
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 be a position function of an object as a function of time t.  

Speed = 
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Average velocity = 
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 Ex: If a billiard ball is dropped from a height of 100 feet, its height  s  at time t is given 

       by the position function 
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, where s is in feet and t is in seconds.  

       Find the average velocity over each of the following time intervals.

a)  [1, 2]


       b) [1, 1.5]



      c) [1, 1.1]

     -48 ft /sec



-40 ft/sec



-33.6 ft/sec
Ex: Find the average velocity over the time interval [a, a + (t] in the above example. 
Let (t → 0.
Ex: Find the (instantaneous) velocity of the position function 
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Definitions: 


1. The average rate of change of  f (x) from x = a to x = b  is 
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2. The instantaneous rate of change (or simply the rate of change) of  f (x) at x = a is  f '(a).
Ex: A company determines that the cost (in hundreds of dollars) of manufacturing x cases 

      of computer mice is  
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a) Find the average rate of change of cost for manufacturing between 5 and 10 cases.

     = $500/case






b) Find the instantaneous rate of change with respect to the number of cases produced when 

    5 cases are produced

     = $600/case
Ex: The gross annual earnings of a certain company were 
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 thousand 
       dollars t years after its formation in 2005. At what rate were the gross annual earnings 
       of the company be changing with respect to time in 2008?

Ex: It is estimated that x months from now, the population of a certain community will be 
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a) At what rate will the population be changing with respect to time 15 months from now?

b) By how much will the population actually change during the 16th month?
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