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3 Integrals

Topic3 F ImproperIntegrals

Sometimes we can alsointegrateat singularities or D

Definition

Let f Cain IR beintegrable onCair forany rod

Then IfAldx guyfifixidt Analogously Ifixldx.fi Iflxldx I
let f D it beintegrable onanyinterval lab

Then Itfixedx IfAldx tffixidx IBothlimitsneedtoexist I
Let f ab IRbeintegrable on Trib forany acrab andhave a verticalasymptoteata

Then I faldx Yim I fix dx
Theseintegrals are tailed improper integrals if the limitsexist



Examples
It

Let a 1 I Iadx lying I Eady limo x Eating r
d
1

In for at l o i.e a 1

divergent for at 1 so i.e a c7

At a 1 I Id x tiny Luxti ti luv o n

at a 1 SiIa de Ia limo e ray diggent
for a 1

I for d c 1

At a n I Idx big Luxti ti lo mut o

JEI th 2

I has a vertical asymptote at x 0 so weneedtosplit
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For whichvaluesof p doestheintegral I ximyp dx converge
Wealreadyknow divergent forp O landthusp o b f doesp Ohelp
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tr n't for p 1

is forpetsubstitution utxtbut
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Convergesfor p 1 diverges
otherwise



Application escapevelocity

planetwithmassMiradius R

Goal shootobjectwithmassmand initialvelocityvescoutof gravitationalfieldofplanet

Newton'slawofgravity Im
Emitgravitationalconstant

Ir distancefromcenterofplanettocenterofobject

Wecomp teworkW required tosendobjecttous andset it equal to theinitialkinetic

energy K I mVes as comptedinSession17

WeIFirldr 6mm If dr Omm fr I GYM

W K yields YI Imves us 291M independentof m


