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6.3 The Integral Test
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010 Improper Integrals

Let's recall the idea behind Infinite Integrals :

the idea

is
to find the area when one side is unbounded (or both sides

are unbounded ) .

Infinite
Integrals

,
where an infinity is either at one or bothlimits

of
integrationµ↳ew¥fMis continuous on [a , a) ,

then §
.

fkldx =
ling

.DfHdx
[Examples] Integrate

.
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Htm,d@tfjD= a - o = a divergent .
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need The Integral Test

Let's consider End tf .

Determine where the series convergences or divergences
.

Recall from 6.2 - if If lnhjna an t 0
,
then

n⇐• an divergences .

But warning . . . if lnnjna an =O
,
then we can't conclude on divergence or

convergence .

Tstdrltrergenceilimn o£±'
into z÷=o .

since lnsma Ins = 0
,

then we can't conclude if €g¥ is divergent

or convergent .

Dilemma After this technique ,
what other alternative can I use to test for°

divergence or convergence?
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[the Integral Test]

If ak=fCH ,
where f is :

1) positive (abwexaxisj
,2) continuous (no breaks in graphs in interval)

3) decreasing ( f 's 0 )

On [ 1,4

the
sneak and §fHd× either both

converge or diverge .

ConvergenceIllustration Divergence Illustration
-

÷÷H÷÷÷÷=⇐°÷÷÷÷÷€
L 2 3  45 6 7 2  23 4 5 6  78

gEga¢< [ fkldx teak >[fKdx

liftheimproperintegralisfinite , ( infinite region)
then the series is finite )

⇒ convergent ⇒ divergent
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[p - series ]
Suppose wehave the series of the form :

§fkF= 1t÷p+¥t . .
. ,

where p > 0
.

Casey when p=2 : (The Harmonic Series)

⇐ek±= It ±t±3t . "

Let's evaluate the improper integral to determine whether converge or diverge :

%e±={÷dx=timwI÷ax= htm
,.mx#tins.enttnD=ifimolnt=o

; divergent .

so
, FEE is divergent .



This was created by Keenan Xavier Lee, 2013. See my website for more information, lee-apcalculus.weebly.com. 

cuff when pt 1 :

§d¥ = It to + ¥t . .
. ,

where p > o
.

Let's evaluate the improper integral to determine whether converge or diverge :

E±¥={÷dx=tmsaf÷ax=tm axI÷ It
= ftp.ptztptt-

I

conclusive
. 't P >2

- FEE § converges

. it p<t=⇐g It diverges

WarningWe don't know what value the series converges to .

C if it converges)
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[ Example] Determine whether the series is convergent or divergent .

�1� ⇐=
,Hm

lee ÷*= { xtnxdxetmwstxta,
= height ÷ a = tin

.
HIT

h= In x

du = ,÷dx
=

tim
.
lnllnxtft =

fima Hint
- In llnd = 9 divergent .

feet is divergent .

�2� FE EH

EeE*¥¥*dx¥mwIx#Mx=tin x¥a=¥%÷tt
u= Inx

du .

- ±dx
=

the

.it#2=tim*QziH=hI.anwgent&ktnT
is convergent .
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�3�

%=sF¥
Eska [ Eta ' tens Ixxesdx Into kI÷ an

u=x2t1
du =ZxdxEdu = xdx

=
htm

.
Multi ftp.lnkx#Dst=fng.@talnH=o ; divergent

:&,n¥£ is divergent .
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SUMMARY for Convergence or Divergence
)

Convergence Divergence
2. Geometric Series : 2. Geometricseries :

if 14<1 for ap=a(rP ,
if 14>1for ap=a(r)^ ,

then£an converges
at _¥ then£an diverges .

2
.
Nthterm Test 2

.Nthtermtest:

-

ifhlmjaanto ,
then £an diverges .

3
. p

- Series : 3
. p

- series :

if p>1 , £¥ converges if PEI , Eta diverges4.the Integrates : 4. The Integral Test :

iffltxtdx converges
,then£qomwql.tt#Hdxdimrges,thenEqdiverges .

Homework page 5291--3,2-2,8-10,141Quick Review) ( Section Exercise Review)


