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n this section we'll learn her to compute various volumes of solids using

integrals Then we'll apply these techniques to several architectural structures

Area between curves

fix
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This ever works if the region is below or straddles the x axis
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Example Find the area between the curves y TX y X 2 and

the x axis
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Volumes by slicing

Well now learn to derive classic formulas for volumes such as

Vol cone IT r h and Vol sphere Iz ar

The method is in some sense a 3D version of how Archimedes computed

the area b cite
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Volume of a hemisphere IstR 3 a R XI y R
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Example3 Consider the solid formed by revoking the curve y VX

around the x axis from x O to X 4 Find its volume
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These are called solids of revolution

The methodwe've been doing is called the diskmethod

We can do other shapes
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First we need to see what are called improperintegrals i.e integrating

over an asymptote or where a limit is x

3cg idea treat as an ordinary number
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Tjzach to Gabriel's horn
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Thus surface area SAC Io

S SAFFt f LTE dx
Lark x 2ar In x In 1

Thus Gabriel horn has finite volume but infinite surface area

We can fill it with paint but not paint the whole surface
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The following technique is sometimes called volumes bywashers

EI Compute the volume of the region b w y x and y X

rotated around the y axis
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Another way to find the volumeof the previous solid is the shellmethod
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Are length

Good Find the length of a curve y fix
from x a to x b
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needformula
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Examples

Find the arc length of y TX3 X from x O to x
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9.073

Renate often one of these integrals fifty d ends up

being too complicated e.g no dosed form Solin or we havent

learned the method For there WolframAlpha is helpful

Ext compute the arc length of one full cycle of sin
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7.640 by WolframAlpha


