
b

[+(ndx
0r

+€

Ima^
a

b

IFr,a,
a,

fr.{ {rt
tluntorilad

X=c ,

E",oqg
b
ar,

xd.r =ton ^l;t5.*
o

-=0, 
y$,flt

x=ffi= f,or. (T, ) -ta" (o)

@nt 1oplu C arrl . F@ns..'^



2017-L CALCULUS 2061.1.7 Sec 006

7.ti lrnpr*prlr lrlt€gl:ais

Monday 13 November 2017

r!3S,tt!lla.rnnt

Page 1

It is assurnr-'tl in the dr:flnitioir of tlie dr:iinite irrtegral .# f (r,) r{r tirat [rr.l;] is n finite intelral and that

the liruit tltat defines tht integr-al exists: th:rt is. the firnctiorr .f is iutegrn.ble.

Otu urairt r.rtrjectivt is to exltud the touctpt of rletinite integlirls for irrfinite iutelr,.iLls of irrtegratiou

ttrxl fnr integrarttls t'ith vertir:ir.l asymptotes within the interlal of irrtegration, If a furir:tion J has tr

r.ertical irsvmptote. tiren .f is *ritl to hrn'e an infinite disunti,nuity .

Au intergral over rrn iufinitt interr.irl of integrirtiou or an integrtil n'ith trn infir:itr: discontimdtv will

he ciilleri an improyter integral .

There trlr,. llg!;i;gof inrprupcl integrais:

1. lurproirtr intcgltrls r.r,ith irfiuitt intervals of integration. (UUffpf nX,f na )

2. lnrPlr.l1>t'r' integlll. n-ith irrlirritt rlisr:cutirititics irr tht: irrtr.t'r:1l of intt,gltrtl,rr. (afrn1yil'lejt[Utl"

3. lmplo1>cl irrtegruls nith infilite tliscorrtimrities r;ver infirrite iuterr.als of irrtegrntiorr. ( t+Z)

Exarnple 7.20 Dettxruine if eirr'h of tire fbllowing integrals is inrpr*o1ret-. If so. spr-'cifv its tvpe.

, 
to** #;u o" , f-; ,":] d,r

r. 
to" 

,""zo,re r !:r-;r= drr

oli*n' []u:u$:rh* iruu {
o

dufri.n nr$ [o, i. ) r

{F, i. td'r irproptt r"+tit"r t*il 2- #

iatpopur in\r!11ut L #
;;;hrotilrtu *.o @lt

o ]"*oao llU[H'H* rH#,. 'r;.,'e,rctooa

: 
*'-; 

tfi,.gryr i^lqol ruf g #

.'.t}fu irgn;t i4'&.-#
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;r litrir,'ilrlr,t!irl -1.i,-. r';i,,'rr,i, . i j.;Ltl,itt;rt.r'. Tltirl;ilr,;r i- l't: I ;

..].rtit,i,,,11 :1., 1,r\,-r,jtl1 j;tlltr';tl 1.-r;t,rirr .1.:.1,-"- -i]ttii,---\: t] +: tr,- \- -: :l

Q

L

Ii,
= 

J,

.1' 1r'= -T
-1'-
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8Crt4*

Y'r*'
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Tii,, ltrtl if ,.r1rr.; i11rr,.,-:.r;rl i,j i l"-i 't riir., irrri,t:-t11 ,,. *,{ l

Ti:.i' itrl,"trrii i- *lri, 1 i' i'li1i-i,l:,'if rjl', liruii r,-ii:r. lrir*i ,1ir','rgr ii ii ,i*.,,,-

Tirt' itril,r'-,1ii,t ltrilxrlLl , rf i .\-r-'t Iiri' itrir,tr;i1 l- r. 1,r i" ,1,,litr,,r1 t', ],,,

i' ,''
I ,', ,' - lirr, ! i ,.,'tl

,/--r. t- ./,.

Tirt' itrrr':-rirtr ir -irir1 tu {'ltti,1 ,t j.-r-' it tirr., lirnif t,lists iLt{1 ,li'r.r,i{,.- ii it iL.ir.,s ri' rt.

Tir..' itrr1,r,iI ,i,r itrfl.t,tiil r.rf f iir-r.,t' thl irrtr,tr-rrl t- r. --\ i is ,li-,firri,,i li'

l-\)'tt
'l- \. I

t'
,Al

rrrrri rli-,-,.1nt' lf i,itli..'i ti'r1-lr {liri,L,.',,,..
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l+r^,d 
x
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-i i^*qt"(

=9
to,
('+rr>*x
J

I

--) i"{q*0 corrrprge
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bq*,



2O17-t CALCULUS 206111 Sec 006 Monday L3 November 2At7

Exa*:ple ?.?1 compot" .li* *, **" 
-) 

$fr. ir,ptop* hltg'f [tu L,

f*r- =*st*,d*1,,' r

--fujL{ r"l:
= [, ri's+* &,,]

= h,r#-*l
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-L
2-

+a2

[3u*
t

@nupqpr +0 + #

gorno &rttb rrlJ* lal'r

{Pa

: - T- x*t diveryr'
t

(- 
' 'i.l.lt,l i;, 1,, 't ' .- : ' 

I 
, bo

Irtxdt = kIr", (.* xdxh,rd 
.

= !s^ 
-Eo" xt

=,0, Gi^v-tiy'o1
b-r+a
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+@

I+dn<
I f9r"

h=ltr *, ldu--{dx

f4'*= fudu
=lr{ColL

=&f*c
1-

fd;*"
tr=):tr *;tit
l#rn{f}4r.

= -J.[r, lul+ c
2

=IIu lr -ax I +C

rlg
dx

:T
'_w'

= ft,, Ib,
ba+PJ X

I

= .S, [q!-II'b# L 1,

=S* &-t'bsra Z

-- 100

(.-',,1111 ;tlir, f -.- ,, ' -

diuergeg .

a d* drmgr5.
t4I

ryo

lryn*
t

L

:. t
-dD

,

trdx =.th i--i
)p-Zx ei-co {?-zr

=#* Et"isarl]^
=htryel+{r'lr-

= +oo
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w

-+
I*adx = *l*,14p {9,\,

ft* [inlfrrl
eq4 L- rrr

uipr nn *:, -\9n la'+t I

l$t
a}

ff;L"
o f lu
=J.e,,. lul +c

di/l?',yt ltaz

dlvt'jcs

drwqrs. #

po"tI

(-L dx

l*ir ldu=zrdx

--},[tl-/f,l4hlr+tll
rl1

=+ln 
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*d, c

-- ilrlxlrf+c

g*-Blalrr)
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7.{-i.2 trrttegt';rls $.llr-rsi,' iritegr';turlr h;rr.e,: iufiriitr-' rli:rr-rirtirnritirs:

,i,

-) 
tG

S \n'ldil"X x =b lwx, x=b riu u.A.

E

&

bF

fr<na" =-$I++rd"t
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+ lthfudeil | =o.rltw x=a I

I+r*la* -f+l&*rax
,,u U.r+.
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ril'V'r{'

F$Fff
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It.l i. r',,triilitllrt-,itt !1,, -trr,"..',,] 
.,,.l,',,'-'ii'r,1,1 

:,,r trlr,ii1,1ri1r',i,-i',;trtil.:riiii';rl

j,. r!t,'ii l1r,'itirl,t',!l,i'j" i:1i,":.L,ri ,ri'i.'.-, t t.:ii'itrt,'1.,',t1 ,i.i,' i;- 'ii'l,ir,,,i ;r'

irl,;lI .-rr It!

& tytb
i"i,t i,ir,".t',i 1. .;Li,i il {'1 rt!'i','t r,' ii 1lr,' iir,ii, lrl,',i iirt,it ,''';i-,1: ;rtlri ,l-',', r:,' it fl-.i,,r'- l;rrl

I: .i :- {',rlrl:iriti!t1' ,,'l Iiir ittt,':',,";r] 
-0,'^ i,-. ,,.i1,,;}l ii,1 ,1, ,tliritil, ,ii rliliiTi';;'i i.,. {lti'lt liti'

liil],i,,l,i': iiirlr:Ilri li ii,i-r,i Iiri'iill-,,1 -,-^,I ',,. i,' i- ,i',l-,1,,, i,1-. l'
t
I
I IA

LL\r$ I b
[-li,,irrri,iIrr] ir -lLi'i i(! i',r1r:!-r,r!.(,il tiL,,iti,i1,'lit,,,i litr.il ,:;l*l- ,rt,,i 1-',,!rr,T,, ,i,,]," ,r,,t,

I: i l- i'!'1ll:itrti,il- i,tt lir, itri,'t'.;,i 
'r,. i,-. r -ir','lrl j:'r r;ir -it:-irli,. ,li-,',itri11iltil\' ;rt ;r 1,,'itrl ,' ,tr

lr. ir . 1iL,'lt iii,, itrr]'liiiir.I i1ilr.,;llt: ,,i .i ,,'r-,,1 i i., .llr, li-.,"i",:.i: :' 'i,,iilt,,,i li. 't
I

I ,,,:l: '_ 1,,,, r J"
d qldkrb

.'ii ii,,'1,,i .i,i,'i- ,',1-'1 1,,,,!i:1"r'it, i: l',,:.11 1, i111' ,':r irr,'ii,:tii -i,i, r'r 'it'1-l I:! iliiii ,1i..-, r..,'i,

,'iiir,': I,'i:rr,,tr Ii:, :i-l,i -i,1,,,i-r-, :.:,,-.
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Example ?.26 compo* .| * a*. lahhl? )( = I

TO

[*** -,*r[*dx

;1

ExampL: ?.27 {',unpirrc [ , '1',u ,." i i..r*l]'''
L,

{=l

(r(-l)
,9

tQ5rt") oaj

3
Cd*
le-tF -

"lailod'a

T

f*f,," -1 atrffi,.

flqnf.-+l,".
otr

6Hil
ft"r- [ltrl .I



2017-L CALCULUS 2O61.1,1Sec 006 Monday 13 November 2017

lmproper lntegral : Third type
f, = ?r tt 1alu,hil.,

Additional Example [:**a-m (x-3) (x-4) &k
o

I&rdx
'd0

o

Page 10

tgo*
;|;l-rlo(-q)


