
 
Chp5Integrals

S1AreasandDistances
Findingareaunderacurve

aft I y fly

r u a b x r u d n i b
TheareaAoftheregionSthatliesunderthegraphofthecontinuousfu fisthelimitofthesumoftheareasof
approximatingrectangles AhimRnthx flxDAx f xaAxt flanax

Wedividetheinternallab intonsubintervalsthenchooseasamplepointusuallytheleftendpointrightendpoin
ormidpointwithineachsubintervalTheyvaluethatcorrespondstothissamplepointrepresentstheheightoftheapproximatingrectangle

Distanceistheareaunderthevelocitycurve

5.2TheDefiniteIntegral
ConstructingaRiemannsum findingapproxareaunderfbetweenseaandx b
Westartwithafunctionfdefinedon ab
Divide ab intonsmallersubintervalsbychoosingpartitionpointstox xns.t.axocxex c xn exa b
Theresultingcollectionofsubintervals xox x x Exax xnnxn iscalledapartitionPof a b
WeusethenotationaxforthelengthoftheithsubintervalCxi i x ThusAxisxi xi i
WechoosesamplepointsxtXt xutwithx intheithsubinterval xi i x Thesesamplepointscouldbeleftendpoiin
rightendpointsmidpointsoranyothernumbersinthesubintervalsTheRiemannsumisEEflyf Ax s f xFAx f x7 sx t f x7 syn
If f isafudefinedon ab thedefiniteintegralofffromatobisfabf xdxmaditsoffxtDxi providedthatthis
limitexistsIf itdoesexistwesaythatfisintegrableon ab
Thm If fisconton ab or if fhasonlyafinite ofjumpdiscontsthenf isintegrableonLab thatisthe
definiteintegralfabf xdxexists
Thm If fisintegrableonLab thenfabf xdxhimEf x axwhereax biandxi at isx
Summationformulas

i i Gen
I i nonplanin
Ei notng
fic ncforconstantc
Ecai cEai
aitbi EaitEbi
fiLaibi EaiEbi

MidpointRuleJ f xdxI Sf t ax Ax fCI t f In whereAxebnand I s xi itx midpointof xi i x
J f x dx fif xdx
fifadx O
PropertiesoftheIntegral
1diedx c b a forconstantc
2 I f x gx dxdahfxdxdigxdx
3I cflydx cfabf xdxforconstantc
4 I fx gx dxdiflydxdigGAx
5 IfGdxdefGdedif xdx
6 Iffly OforaExEbthendiflydx 0
7 If f x glxforaexebthendif xdxdigxdx
8 Ifmef xEMforaexebthenmlba sfabf xdxEMb a

5.3EvaluatingDefiniteIntegrals
EvaluationThm If f iscontontheinternal ab thendaf xdx f b Flawherefisanyantiderivativeoff f fIfGdxisanindefiniteintegral If xdx F x meansF x f x
Remembertoadd Cwhenintegratingindefiniteintegrals
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SIdx ln lx 1C fetdx etc fade to
Isinxdx cosy1C Jcosxdxesinxtc Jsecxdx tunxtc
descaxdx cotxtc dseoxtunxdx secxtcdosoxcotxdxecscxtc.fidx tan xtc Medi sin xtc dsinhxdxcoshxtcdcoshxdxsinhxC.netChangeThmTheintegralofanteofchangeisthenetchangediF'Gdx FCb Fla

5.4ThefundamentalTheoremofCalculus
FTCIIffisconton ab thenthefugdefinedbyglx fifadtaexebisanantiderivative off thatis
g x fly foracxcbFTC2 ffisconton ab thendabflxdx Fcb Fla wherefisanyantiderivativeoffthatisFief

Theaveragevalueoffontheinterval ab isfargetadifexdx
TheMeanValueThanforIntegrals ffiscontonLab then7ce ab s.t.tl fargebtadabfadxthatis
fiftydx flo b a


