The Mean Value TheoremS

MVT for DERIVATIVES:  (Think “AVERAGE RATE of CHANGE”)
The MVT states that:

Given a continuous and differentiable function on a closed interval [a,b], 

there exists a number “c” in the interval (a,b) such that:
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QUESTION:  Why did we lose the endpoints in the theorem stated above?

That is, in the hypothesis the interval is given as [a,b], whereas

in the conclusion, it is given as (a,b).

Consider the graph of 
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 on [0,6].  Taking our function on the interval [3,5], let’s look for a number “c” such that 
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 at “c” is the same as the slope of the secant line to 
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 from 3 to 5.

F(5) = 5 and F(3) = 1.  
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       figure 1






       figure 2
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MVT for INTEGRALS:  (Think “AVERAGE VALUE” or “AVERAGE HEIGHT”)

Consider the antiderivative of 
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 which passes through either point (3,1) or (5,5).  (You can confirm this!)  The average value on a continuous and differentiable function is:
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Taking our derivative from above on the interval [3,5] and applying the MVT for integrals, we get
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So the average height under 
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 on [3,5] is 2 and that occurs when 
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The Mean Value for the derivative is where the Average Value for the integral occurs!!!

(see figure 2)

It’s probably a good idea to solve a problem asking you to use the Mean Value Theorem to use the one for derivatives.  Average value is not usually referred to as the Mean Value unless the words “for the integral” or some reference to the integral are included in the problem.
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