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Given a rational Punétion  N(x)
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Now we Unow how To intcqrate thiese Punctlions.
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Given a rational Punétion  N(x)

D ut Sl

(D Factor the denominator as much as possible.
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@ Distinet irredutible quadratic Ferms ke x*+a®
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@ Repealed jrreducible guadredic terms lile (x™a’)”
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Exam@e 3 Let §(X)= 6><+IO~

X+ By

@ Determine H\L DarHal Praction A’.ecomposmon of F(X).

(D Factor x*+5x complefel

X*+5X = Xx(x+5")

@Wr”& in\e 4"l"tﬁ'LC*l*mf) nto OQ@COm’ooSiHon form.
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= A fxﬁ\ + Bx = Ax+5A+BX = (AtB)x t 54
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) Sd He dd numerakr = new namerator.

bx+10 = (A+B)x + S5A

(O Creade a Syskm of equations trom @, and solve.

{ AtB =
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From @ we %nd A=,

Plug Aia inte ()

AtB =26

2+B=¢
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Ex mple‘-l Let (%) =040
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@ Determine 'H/w, Dar‘Hal Pfraction cﬁeCom(Dos}}ron of £

) Fac+or VARG completely .

*~16 =2 (x-k+41)"

@ Write the Prachion Inte Aecompos,'}f(m form,
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£ o S W ¢ ()RR Gt
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(x~Y)(x+
= Ax+ YA + Bx -YR . (A+B)x + (YA- wB)
(x=Y)x+Y) (~0x+4)
W Set He old humerador 2 new numerador

Ox+40= (A+Bx + (YA-UB) ¢

@Creak, A gSystem U’F quuﬁvﬂms ¥rom @/an@f S’olve

U AEB =0 _ﬁ{ ---A 8

(YA-Up=40 =~ (DA+R=
Plug @ into . | Plug /+:5 Into (D
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A-CA)Z10 E-5

/HA”-»
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A= 5 B
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Y0k Sy

® Using @, evaluckt  SPx)dy,
G 80 G Ay w (3D A

N ) x-Y ) X +Y
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Exomple b Let f(x) =z - x>+ 2
. X2+ 30> 4+ 20
@ Determing HAZ rDarHal Practon dﬂ.ecompos;}iun of RO,
(D) Factor x>+ 35+ Qx complcklv
5+3x A% e (U BhR)

= o D)
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o e
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. x(x4))
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@D Set H::-Q old numerator
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O S Py e (B o e oy D)
40542 = (

A+B4C) 2 £ (BA+ 2B+ x + QA)
@ka a_system o equatiens from @, wrd Solve,
A+B4C =) ;
3A+2B3+C=0 %%
A= A i)
l“rom (}()/ we 'P:‘n@ﬂ A""l 50 We cCcan p/uq HMcf inle
D and & yielding L
( }+B+c-—|"r> T RiId-© :>%c:-—[>>
1 37.+a[3+c 0 (aR+C==3 QB%:-;%é;’g
P]u«@l G into () Plug B=-3 into (2
AR C BB ¥V C=-B
2B-B =-3 5 -(=3)
=-3 = 3
QPm A=, %* -3, C*3 into @,
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@(Lsms ojew\luwd'e SE0) dx

o S,?T’s‘mifg ‘ dx‘*g“r‘ix'FSx-r:M_

- lnlx|“ Jlnlx+] + 3nlx+3Y
+C

amplcé Let f(x)= “lx '1
X=X
@ Determine He aaleYul Praction c@ecomposdwm of T(x),
D Factor x —Qx comoldx:lv
L il e
@ Wrik He Practon into decempos; Hon Form,
ALkt T @ i
X e
@ @ Combine the Prackens in @.
Nole the ecommon ernomma}or 1S £ X (x 2),
AL B C (8 AR ROCR) + Cx?
XAOUXE S Xl x> (x-2)
2 Ax*-2Ax t Bx ~2B + Cx*
x [ %x-Q)
= (A+ O x>+ (B-2A)x - 2B
3_2 2,

Q) Set He old numerator = new pumeradtor
Ly’=Y = (Atc)x*+(B-24 x-2B
U 0x - 4= (A+e) x>+ (B-28)x-3B
®) Creak a Svskm o ea;mhons Lrom @, and solve.,

AL SN
3 R-2A=0 (D
2B =~y QW
® From() ~2B=-4% = B=2 | Plug A=1 inte .
Plua B=3 inte (D YA+ =Y
Y R-3A=0 | +C= Y
A-2A= O =5
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bl i R, 3]n|>< Rl + C
=

e
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Example #. Letd POx) = Bx*+ 9

XSt 3x

@ Determine Yhe Da,rha\ dawmoos:hon of ‘F(K) j__

D Factor x3+ 3 x complete Iy .

¥+ 3% 2 x(x*+3)

@ Wﬁ%‘« H’\& Praction into cﬂﬂcomms;}wn form,

AL - T?)?HC

M (o

@ Combine the fractions 1n @,

P Bx-rc S A(x3e3) +(B><+C)><

Moo xlkd x(x*+3)
= Ax>+3A + Bx*+Cx
¥ 3+ 3x
= (A+B) x>+ Cx +3A
X2+ 3%

WD Set He eld numerator = new numerator

Bx2+ 9= (AtB)x>+ Cx+ 3A

bx*+0x+9 =2 (A+8) x>+ Cx+ 3A «

G Creare o syskm of equadions from & and So?ve

(5= A+8 (D

5 0=¢ (D

\ 9234 W)




Nok © a\rmaly q\ves Us (@70,

@ | Fom@® 9234 S A=3

P\uel Az3 inve O,

=B
©®Plug A=3,B22, €20 inbo @.
= 3_4. QX‘\'/O

X x>+ 3

@b(tsmq e, evaluate SPx)dx,

2"" L: "'( 3 ,-’v ~ ( Q‘X JX :
Do o Y s i
CTERAEN KR 3
- (,w') Py QU= Axely
l = 3/jv Oe
° D N
= 3nlxl+ Inlul + ¢
= 3lnlxl + lalx2+3] 41 C

Example 8 Let £(x)=2x*+3x +5x+3

(x*+x+1)*
@ Determine the Darﬁal frachon decom;oos;}/on of £(x).
(D) Factor (x*+x+1)? compLe+ely
Done !
OWY"K the fraction inte cﬂewmmootﬁon form,
AX-LPL ¢ x-l-D
Cx+l o (¥ 4*)(4:0""L
B Combine Yhe Prartions in @,

Noke the common cfﬁnommafor e OC+x+1)™

' Ax+B e iEranib; L (Ax+ B xt1) + Cx+D
Cer i (325 saiD? (x4 x41)?
= Ax*+ Bx? + Ax*+ Bx+ Ax+ B+ Cx+D
(xPrixwD®E




= At (A+B)x*+ (A+B+C) x + (B+D) |
[ o |

X x+1)

& Ser He old numerador 2 new numerator

¥+ 3x*+ Bx +2= Ax3+ (A+B)x*+ (A+B+C) x + (B+D)

&) Create a Syskem of equations from @, ard solve.

[(A=2 D

IA+R=3 (D

JA+B+rc=5 (D

\ p+D=2 ®)

From (O, we have A=2.

Plug A= 2 inke (D

~ A+B=23

24B =3

=

Plug A=, B=1 inte D)

Y A+BtC=5

Qtluemb ) e

o Gl

C=22

Plug B =) inte (v

~ B+D=2

14D=2

D=

©Plug A=2, B=z1, ¢=2, D=1 into @,

SOl Ly ] 3 Bdit

VPR TR

0 Using @, evaluate S ROQdxs,
(@ Rt

( 534 2B @) t(G) Qxll )t

) (%24x+ 1) DexEenli Said)o(@ex+ (D2

Note both indearals hove ¢ w-Sub.

This Hme O‘Mj_/ 1Ys the same W, G

waxthoatl (e 0 duw a
Au=x + N olx W M) en

z0nluller '+ ¢ = fnlul=| &
V.2




i

2 5
X + X+ )






