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Section 5.1 Approximating Areas 
under Curves
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Figure 5.6
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Figure 5.8
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Figure 5.9
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Figure 5.10
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Figure 5.11
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Theorem 5.1 Sums of Powers of 
Integers
Let n be a positive integer and c a real number.
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Figure 5.15
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Table 5.3: Left, Right, and Midpoint 
Riemann Sum Approximations
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Section 5.2 Definite Integrals
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Figure 5.19

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad



Slide - 37Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved

Figure 5.21
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Figure 5.25
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Figure 5.26
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Figure 5.27
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Figure 5.28
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Table 5.4 Properties of Definite Integrals
Let f and g be integrable functions on an interval that contains a, b, and p.

1. ( ) 0
a

a

f x dx =ò Definition

2. ( ) ( )
a b

b a

f x dx f x dx= -ò ò Definition

3. ( ( ) ( )) ( ) ( )
b b b

a a a

f x g x dx f x dx g x dx± = ±ò ò ò

4. ( ) ( ) ,
b b

a a

cf x dx c f x dx=ò ò for any constant c 

5. ( ) ( ) ( )
pb b

a a p

f x dx f x dx f x dx= +ò ò ò

6. The function f is integrable on [a, b], and | ( ) |
b

a

f x dxò is the sum of the

areas of the regions bounded by the graph of f and the x-axis on [a, b].
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Table 5.5 Additional Properties of 
Definite Integrals
Let f and g be integrable functions on [a, b], where b > a.

7. If

8. If

9. If
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Table 5.6 General Integration Formulas
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Figure 5.58
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