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us 
Understand and be able to use the Mean Value Theorem and the Fundamental Theorem of 
Calcul

 

Textbooks and other Learning Materials: Thomas’ Calculus, Early Transcendentals 11th Edition 
by Weir, Hass, and Giordano, Pearson, Addison Wesley.   

Chapter(s) to review for this concept:  4.2 and 5.4. 
 

• The Mean Value Theorem says that if you can draw a continuous function between two 
points including the end points, then a line drawn from end point to end point has a slope 
that is the derivative of the function somewhere in-between.   In practical terms, if your 
average speed going from Mitchell to Sioux Falls is 70 mph, then at some point during 
your trip, your speedometer registered 70 mph. 

 

• The Fundamental Theorem of Calculus says that if you integrate a function and then dif-
ferentiate the result, the result is the function you started with.  Differentiation and inte-
gration are therefore opposite processes.   

 

The Mean Value Theorem according to Thomas reads: 
 

Suppose y = f(x) is continuous on a closed interval [a,b] and differentiable on 
the interval’s interior (a,b).  Then there is at least one point c in (a,b) at which 
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A typical problem will provide the function and its endpoints a and b.  It then 
asks for a point c between a and b that makes the above equation true. 
 

In Thomas, as in most books, the Fundamental Theorem is stated in two ways:  

1.  If f is continuous on [a,b] then  is continuous on [a,b] and 

differentiable on (a,b) and its derivative is f(x): 
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2.  If f is continuous on [a,b] and F is any antiderivative of f on [a,b], then  
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Problems involving the first version are limited to replacing f(t) with a particu-
lar function such as sin(t).  They may also necessitate the use of the chain rule 
should the upper limit be a function.  The evaluation of almost all definite in-
tegrals rests use the second version of The Theorem.    

 


