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4 Integration in OneVariable

TopicforWeek7 B Applicationsof Integration
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How Find pointsofintersection

Useintegration tocompute fix gixdx
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Volme comptation

Comptevolume if areas Axl ofcrosssectionsareknown
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Here volume V
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radiiofcircles

Example volume of a sphere
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TaylorSeries

Wereconsiderthe approximationof fix near toby a powerseriesflx Itculxollxx.lk
Bythe FTC weknow f t dt f x f x f x f x If'aldt

Integrationbyparts SL f t It It x f t Slt x f Hdt
t x to to

x x f x I x t f it at
f x flx.lt x x f x I t t f it dt

Anotherintegrationbypartsyields

f x flx.lt x x f l f x Ittf it dt
In general we recovertheTaylorserieswealreadyknowbutwith a different landoften
moreuseful expressionfortheremainderterm

Theorem Taylorexpansion
Let f be M1 times continuously differentiable on Exo x Then

fix Is Ei f lx.lt I it f Hdt



Power Series

let f x IEaux haveradiusof convergencep

Then f x E havex

Sfixldx E If c

Note Theradiusof convergence is thesameforEaux I Kaux
1 and I x

This canbe seene.gfromthe
ratiotest

If fix converges at x p then f it doesnot necessarily convergethere
Theextrak canmake convergenceharder

Ex E x has p 1 andtheseries convergesat x 1 Butthederivative

EI x doesnotconvergeat 1

If fix convergesat Ip then so does ffkldx
Theextra it canmakeconvergencebetter
Ex sameas above


