13.4 The Fundamental Theorem of Calculus
In the previous session, if 
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Questions raised: 
a) If a part of the graph of 
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    is not non-negative on [a, b]), how do we evaluate the definite integral 
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b) Is there any short cut to evaluate 
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Note: If 
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 and the x-axis from x = a to x= b. 
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Ex: Use the following graph of  f  to evaluate each definite integral.
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The Fundamental Theorem of Calculus
Let 
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Properties of definite integrals: Let 
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 EMBED Equation.3  [image: image29.wmf]ò

b

a

dx

x

g

)

(


e)   
[image: image30.wmf]ò

c

a

dx

x

f

)

(

=
[image: image31.wmf]ò

b

a

dx

x

f

)

(

+
[image: image32.wmf]ò

c

b

dx

x

f

)

(

 for any real number b.
Ex: Let 
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Ex: Given 
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Ex: Evaluate each of the following definite integrals.
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Consider the graph of 
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Finding the area of the region bounded by the graph of 
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from x=a to x=b
Step 1: Sketch the graph of 
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 if possible

Step 2: Find the x intercept(s) between a and b if there are. If there is no x- intercept, 

            skip this step.

Step 3: Divide the region into subregions using the x-intercept(s). 

Step 4: Evaluate the integral over each subregion.
Step 5. The area of the region in the question is the sum of the absolute value of the integral 


found in Step 4 
Ex: Find the area of the region bounded by

a. y = x -1, x = -1, x = 2, and the x- axis.
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