
 
LectureXXX11111 510.5 Completingthesquare 1380

10.6 Partial Fractures
Le Usedtrig substitutions to integrate expressionswith tax Fx let
completingthesquare Éasmiliatmilitate

GOAL Integrateexpressions involving
1 ax't bx t c n a YaxZtbx

where a b c are fixed constants a 0

To use trigonometric substitutions weneedto write the quadratic

expression as I AIG

IDEA Reverse the processof squaring a sum

x A X x AZ
add asabstract E a

Example 5 4 X X x2 x 5 I X24 4 4 5

X 2 49 9 x 2
2

so S.FI t fffqdx Syfdud
U X 2

Now use trigsubstitution u 3 sin y II 3

f sgy
3 asydy s f 3Smythedy say age

19th 4arsing C 19 127 4are sink C

Example x702 10 X 2 1 1 10 XH 9

SEEN IF Ext Tu SEMI SEv
I arctanV C t arctan su C factan 3 3 t C

Example x202 5 X 2 1 1 5 X 1 4
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SIITtS.YET.I IE S.EIu S.E
Forthefirstintegral use Us 4th du zu du

I du f I 2Vk data

For the second integral use trig substitution us ztany

fit fyay
2sec ydy f any tagdy f Eydy

f secy dy Inl secy tan y In III ta

bndude JY.fm 1atttlulV9ttztu tC

Y4ttxT ln latest C

Exampled x x't 3 X 4 9 4 3 X 2 1

SIEM SIETE SITTIG.us IIgdy
Ssecgdy

ln secyttany C lnlutlwT C L X stle I C

Ingegerd ax't bx to al x't be x tg
a x t tax a a t

a 4th t E É
al xthat 5yd

Thesign of b 4 ac determines which trigonometric substitution

mustbe used to integrate
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2PartialFractions

GOAL Integrate rational functions rates ofpolynomials.I

STEPI Reduce to the case where dyP digQ

For this we will need to renew how lingam works

Ing mim Input P Q x

Output Six quotient Rex remainder

satisfying PE Sif Rex
with R o or dig Rady Q

Example Routine
P X 3 2 It 1 Take leadingterms

X 3 X 1 31 5 highestdegreemmmical

Xx coefficient write ratio
x

2
3 3

3

4,131 p z Multiply ratio by Q
substractithmP

degree I 2 degreeQ
3 Repeat with new
polynomial until wegetoSo X 3 3

2
x 3 X ti L X 3

a degree c defQ
ex ex 9 Lehtonen is theremainderR

sumofallratios is 5

Example X5 2 1 XEL
X n x 2 1 X2 X 2 2 72 1

EEFaty
and I dx f SQ dx f six dx fiftydx

Rex 0 or dig RC degQ

only case we needto analyze



CRUCIALFACTI Every polynomial with real coefficient canbewrittenis
a product of linear r e

ay y
reducible degree2 polynomials

no realroots like x 1

These dig a polynomials hare the form a x't b xtc with 5 acco
wats bIV5É arenotmad

This fact will allow us to simplify our task

STEPS Treat 2 cases

Q x X

e QualitiesP ay tho a a constants

Each case has its own technique

f Em
but C it me

I ymdx I
u x d III C it m i
du dy

I yÉjmdx
needto complete the square

x bite Xt bx t IC E f
oCall b A for some A 0

x'tbxtC E A

Sitti SEIJIAF Exit
d

constant constant

IS aigretted catan
For the first integral v It A du zudu

I Etym fate
tend lulu'tay in me

III Kitt ian
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In the second integral use trig substitution us A tan v
du A sectvdu

Steyn Aggie Em fab'm adv

I jam Est du and keepgoing as we did in
d Lecture36 510.3kangleforus

2m 2 2 m 1

STEI Use these 3 cares to sobref dx when degPCdegQ
This requires the use of Ilftains nexttime

we will write any Ig as a sum of rational functions ofthe

tom
Igm

and or

Giffen
with 5 acco

forvarious powers m o


