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The Definite Integral

    If f is a continuous function on 
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, the definite integral  of f from a to b is the limit of the left-hand or

right-hand sum with n subdivisions as n gets arbitrarily large. 
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     When 
[image: image4.wmf](

)

x

f

 is positive and 
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, the area under the graph of f and above the x–axis is given by
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Example 1  Approximate  
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 with left-hand and right-hand sums using 6 subdivisions.  Compare those values with the exact value of the integral.
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Average of L and R:  0.6645



[image: image12.wmf]6312

.

0

2

4

1

2

»

ò

-

dx


Example 2   If using left-hand and right-hand sums to approximate 
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, how many subdivisions must be 

used to insure accuracy to 1 decimal place?
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evalf(leftsum(1/x,x=1..5,32));evalf(rightsum(1/x,x=1..5,32));
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Example 3  Find the value of 
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 and find the total area bounded by the graph and the x–axis.
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     Why is the 2nd integral negative?
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Total Change


The definite integral of a rate of change gives the total change over a given interval.

Example 4    After t hours, bacteria is growing at a rate of 
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 million per hour.  Find the total increase during

    the third hour.
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Example 5  If a person jumps out of a plane, their velocity after t seconds is approximately 
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a)  Find the distance the person falls in the first minute.
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b)  If the person jumps from 5000 meters, how long until he or she hits the ground?
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     (solve using Maple or a calculator)
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Example 6   If 
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 is an antiderivative of 
[image: image30.wmf](

)

x

f

, show that for any values of a, b, and c, 
[image: image31.wmf](

)

(

)

(

)

ò

ò

ò

+

=

c

b

b

a

c

a

dx

x

f

dx

x

f

dx

x

f

 if 
[image: image32.wmf](

)

x

F

 


[image: image33.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

ò

ò

ò

=

-

=

-

+

-

=

+

c

a

c

b

b

a

dx

x

f

a

F

c

F

b

F

c

F

a

F

b

F

dx

x

f

dx

x

f


Example 7    The velocity in miles per hour for two different cars over a 10 second period is shown below. 

                      When Wilbur goes by at 60 mph, Orville starts from a stop and tries to catch him as he slows 

                      down.  Will Orville ever catch Wilbur?  If so, when?   
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The Fundamental Theorem of Calculus


If f is continuous on � EMBED Equation.3  ��� and � EMBED Equation.3  ��� is any antiderivative of � EMBED Equation.3  ���, then


			


			� EMBED Equation.3  ���
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