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Chapters and Sections
8: Techniques of Integration

8.8 Approximate Integration

8.9 Improper Integrals

9: Further Applications of Integration

9.1 [Separable First-Order] Differential Equations
9.2 First-Order Linear Equations

9.3 Arc Length

9.4 Area of a Surface of Revolution

9.5 Moments and Centers of Mass

9.6 Hydrostatic Pressure and Force

Fundamental Concepts
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8.9 Uselimits and/or comparison theorems to compute
improper integrals.
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Let a planar regioD have density. Then its mass
ism= [[5 ddAandits center of mass is given by
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Additional Details

1
. / <P dx converges fop > 1 and diverges fop < 1.
a

e Comparison theorems for improper integrals: fedindg be
continuous or(a, oco) with f > g > 0. [Just think of areas
under curves above theaxis and the following assertions
are clear.]

1. If [J° f (x) dx converges, then so dogS” g (x) dx.
Moreover, 0< [°g(x) dx < [° f (x) dx = L.

2. If [° g(x) dx diverges, then so dog§” f (x) dx.
Moreover,[;° g (X) dx = [7° f () dx = oo

o If a differential equation has an initial condition(xg) = Yo,
then this initial condition is used to resolve the constant
involved in the general solution to the differential eqoati
using algebra.

General framework for an [improper] integral

Let (a, b) c R. Hereais either a real number eroo andb is
either a real number ax. Labelxg = a andxy = b. Let {X; }im:‘l1
be real numbers such thed < X1 < --- < Xm and define
=(a,b)\ {x.} [In otherwordsD is (a, b) with the points
xl,.. , Xm—1 removed ] Suppose thdt: D — Ris continuous
and thatf is discontinuous aty, . .., Xm—_1. Finally, let
G € (xi—1,%),i =1,..., m. [Note thatf is continuous at the
interior pointsc;.] Then we define

lim
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provided thagll these limits exist.



