Applications of Integrals

Chapter 5 : Applications of Integrals

5.1 Volumes by Slicing and Rotation About an Axis
5.2 Modeling Volume Using Cylindrical Shells

5.3 Lengths of Plane Curves

5.1
Volumes by Slicing

and Rotation About an Axis

5.1 Volumes by slicing and rotation about an axis
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= volume of solids
- lengths of curves
- amount of work
- forces against floodgates
- coordinates of the points where solid objects balance
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Step 1: Sketch the solid and a typical eross section
Step 2: Find a formula for A(x)
Step 3: Find the limits of integration
Step 4: Integrate A(x) to find the volume
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* FIGURE 6,23  Archimedes used the perimeters of inscribed polygons to
approximate the circumference of a circle. For n = 96 the approximation
method gives w = 3.14103 as the circumference of the unit circle.
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FIGURE 6.24 The curve C defined
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and y = gif), @ = 1 = b, The length of
the curve from A 1o 8 i3 approximated by
the sum of the lengths of the polygonal
path (straight line segments) starting at
A = Py, then to Py, and so on, ending at
=P,
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