 Lesson 94102 Parhal Frectins

Recall the ConcefplL of adding fractions by qeﬁma a

®
common J»@ﬂ()ﬂ)}n@d‘oro FOf %demlfl
JGpdlatedle. Bapallinlog =3 2 o O
X 3 o 118 Qi 8 (% A G
o _We can Sey thet a Parhal Prackion decomposition Tor
Bl :
Do ua |
Ghing 7 2
Thiz Conceum‘ can be used with funchons of x.
Exam'g)lc | : Combine +he ollowing fractions
. Sl KRG (k-2
D e S e s e R (B v b )
= (x-5)+ 3(x-3)
__ (; -2)(x =5
= X = ~f-,3x ¢
Q X Ax-5x+ 10
= “l)(“"”
X*=Fx+10

an do we care Ahout pardial fraction cﬁewmnos:}ron
" T3 because u-sub isn enoaah

Example &, Bvaluare  ( YUx~—Il = Jx
" ) Xa=Feplo

Led’s first +ry a u-sub.

w=x*-Fxs 0 CYuall ,  du
du=x-Ddx )« Rx-7
you Con See there is po. imipade T

ti);
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o Now let’s Hy partial Prackion decompositon . (_/(5}22? Ex),

(W U elyssl G enbibdinin, @ cRofeolin
D x*~#x+ (0 ) x-2 ) Xx-5




Now we Unow how to intcarate thiese functions.
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DA dudn ) W

@ Uexe8 i 8 ) & 21niul=dlnle=5]
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So (_Hx=ll AKX = \plx 0l 3lnlx=5]+C
D x*—7x+4lo '

Medod 48 D osina nte Parbia)l Prachens

Given o rotional Sunétion N (x)

D

(D Factor the denominator as much as possi b/e,

@ Wrile the trachkon into Gﬁ!ﬁCOMDas:Hon P j

@ Distinct h/?ear terms lilke  X-c aﬂecomnose ot o |

4 ®RLD€6/XM lmacxr +erms hkﬁ [X —-a)3 dlecomnose 4o |
B X —Ch 4 (X‘T" G—-a)

W f @ Distinet irreducible quao@m,hc Ferms ke x*+a®
£ AL Wmn@ée to
sy Ax-”-’a ?
& el X A |
=1 @R@pc@hd irreducible czuao‘lmﬁc terms |ilee (xﬁaq)lr
o | decompose to |
SEAY ) AX-LB Cx +0) “‘
=) X 44" (x o)

Combing your G&w@mpsmon from @ as | fraciton.

Set the Or\lqma/l nynerotor ;, NOO) equal to the

humé rator

®) Bauate Yhe @&Pﬂrdenrs of the termgsi  to v;eld?<

@ Syslem of eg{naﬁms o Then Solve the constantS,

e A/ BC,

@Pug e values %ww( in (8) in" (@),




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.
Fradd

x75<+5

3 Combing Hhe Prackons in @),

A i B "’A (X"'S)_L B 054

X) x5 wllGE6)E & HB) R
= A fxﬁ\ + Bx = Ax+5A+BX = (AtB)x t 54
w(X45) X(x+5) X (X+5)

) Sd He dd numerakr = new namerator.

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

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

{ AtB =

L 5A-= @

From @ we %nd A=,

Plug Aia inte ()

AtB =26

2+B=¢

B=H4

© Plug A= 2 ond B=Y jnto @.
0 d 00 il
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X X+5
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Exarnple Yr et ) =01H0

il 12 Ko,

@ 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,

A R
w=Mr oy
@ Combine_the fractions jn @),
£ o S W ¢ ()RR Gt
XUl X4y x4 (x4 x4 T} )
= Alx+ 4+ B(x-Y
(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
S JR=~-A

A-CA)Z10 E-5

/HA”-»

2A =

A= 5 B

@Plua 5/-3”5 Omoé P=z=-5 mhz &,

Y0k Sy

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

N ) x-Y ) X +Y

= Blplx-Yl =5inlx+Y] + ¢




Exomple 5 Let f(x) = .- x>+
. 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)
(@kaA He fraclion inko o@acomoos,hon ‘Far‘m

o e
X0 e e
B3 Combire +he frachions in Q).

P o A (x+)(x+2) . B, xbu) , ¢

. x(x4))
el Fxea o x o aD (xR x-rl X (x42) " X1 X(xk)
= A(x +3>HQ) + B( x4 x)+ C (x> x)
X (xH) (X +8)
=(A+B+C) 2+ (3A+B +CIx + (2A)
w(x+)(x+2)
@D Set H::-Q old numerator

-—

e

New numerater

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 @,
| - LaaA
W Ve X +2




D Using @, evaluate  SFx)dx. - u
(‘d il J(,v(.lévg_}.('z’dx:(fts Ob( Ta— F
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DaxPee By 0 DX N Yot
= Inlx) =3plIxel]+3ln | xtal +C
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£ Valuate SE(x)dx

r—

.‘. |

X4

= S-le -I-S __——)x-l' 3 I
3|n|x4||-r3ln|x1:z|

S %34 3t Zx
= Inlxl -
+C

amp[ b Let f(x) = “(x '1
X=X

@ Determine He par ol Praction oﬂecomposﬁwm of P(x),

D Factor x —Qx comoldx:lv

Yoo Qe NN oY)

@) Wrile He Prachton into oﬂecom’nosfﬂam form,

A AR B @

X e

@ Combine the Prackens in @.

Nole the common ernomma}or 1S £ X (x 2),

A.!,.B-J'_ & AXIXQ‘)“"R(X M) A LE s

i 2

XeLOUNG s X ¥ (x-2)

2 Ax*-2Ax t Bx ~2B + Cx*

x [ %x-Q)

= (A+ O x*+ (B 2A) % - AB

XX HAQ s

Q) Set He old numerator = new pumeradtor

Uy?=Y = (A1) x>+ (B-2A x-28

U4 0x— Y= (A+e) x>+ (B-2A)x-2B

@ Create o Svskm 0‘? WJ‘IONS from @/ ancﬂ solve,

AL SN

Ap-aA=0 ()

2B =~y QW

o (D,

From (i) -aB=-4 = B=2 PJ@ |

})

A
Plua B=3 inte (D A+
Ji

in
Yy
Y R-3A=0 4
3

(\(\(‘\ u
U]y

R}_‘-QA: O

A= XA D A=




® Usina @, evaluake S RGOAx,

(U‘{XL{AXH(_J_J ol ap (8 Gl
D) G A X o0 3x°‘ ) X-2
:(ch _L( 3 r!v
J X Jx ~2
\

bl ol IR 8 il 2l + C
=

=

= |nlx| -.-’i + 3lnix-21+ ¢

1 =

Example % Letd POx) = Bx*+ 9

XSt A%

@ Determine the Darﬂha\ dacomoos,how of £(x), _(';‘*

D Factor x3+ 3 x complete Iy .

¥+ 3% 2 x(x*+3)

@ Write H’\& Praction into cﬂﬂcomnos;}wn form,

AL - T?)x+c

M (o

@ Combine the fractions 1n @,

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

NS Xiided x(x*+3)
= Ax>+3A + Bx*+Cx
¥ 2+ 3x
= (A+B) x>+ Cx +3A
X2+ 3%

@Sd‘ H’t& OM wumemer = hnew num/cm"}dY‘

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

bx*+0x+9 =2 (A+8) x>+ Cx+ 3A «

G Creare o syskm of equadions from & and SoTve

(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 & Let £(x)=2x*+3x +5x+2

(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.
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Au=x + N olx W M) en
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