Reminder

* Handouts are due Friday.

* Check WebAssign for online homework.

* Written homework 1s due Thursday.

* Syllabus last page sign and return by Friday.
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Daily Quiz

* Go to Socrative.com and complete the quiz.

* Use your full name.
e Room Name: HONG5824
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5.6 Integration by Parts - Your choice matters

Integrating by parts Find f X sin x dx.

Recall that last time, we found that [zsinz dz = —zcosz + sinz + C.
What if we choose a different v and dv?

Yestardny, we hose W= X ond dv=Snx dy .
Today, let's h’g U= Sinx and dv =Xd¥X
2

W=sink | V“Zi’_ Suoh/:'(/(’v—j'\/o(cc
du= cos < o | cdv= Xdx e

JX .gl'V\)(AX = giAX‘Z“ — j

= SlnX _;‘; _ ,\ij > 03 * dx

The new M—l—q\nmd ¥ = cosX ‘r\aS n L"\,jl’\ff" "(efj’“ of ¢ than
w<, S‘I‘N"\'{d w'\‘H,-\, Tp\'\g IS No JODA \oeC«,\A.Sc I‘F wit
'w\kj\,a&‘e by parts again on  y2(ofx S well get ngmxdx
Olsevvadhoh Clwo 1ce of U and dv MU\‘H"QV_( a lb“‘!
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5.5 How to choose your U and dV: LIATE

Integration by parts requires us to know the derivative of u and the anti-
derivative of dv. Since some functions are harder to integrate than others, we
let dv be a function that is easier to integrate while we let u be the function
that is harder to integrate.

Following this heuristic, we have a rule that helps us pick the right v and we let
the remainder be dv: LIATE.

When choosing u, follow the below priority list.
1. Logarithmic functions (e.g. log x)

2. Inverse Trig functions (e.g. arctanz)

1
3. Algebraic functions (e.g. z°, —)
i

4. Trig functions (e.g. tanx)

5. Exponential functions (e.g. 2%, e*)
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Gty s —ov gelechm i gnd dy

5.6 Integration by Parts [

— eXpohunts |
Evaluate j In x dx. ! As
L / l \\‘ T\f'\j ﬁncﬁbv\;

°9° Tiver s “‘}(L,,,“\.C

Tﬂ'j ‘FAA(_'L'”.[

ClwoSe U "’73 be “H'\L ”Q"\C-l’ib\/\ ‘]LL\D\"_ (ol §
‘P\\rﬁ' w1 his ‘”‘}'-

W= X \ V=X
d%: ,—7\-(&( \O(’V"" O(X

U\V“S\/A\)\ = le\xﬁfx X

= Xlay = X4+ C
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5.6 Integration by Parts g

Integrating by parts twice Find jjfefdt.

a(%blfﬂll C
a(ﬁ"/'l"\l"c
U= _tl U= et I — X{C‘td (lef(j L\7 //M\H'J ﬂj&m)
N Myhiaic 7 T ef\rwe"ﬁal L1ATE
du= A | dv = eb 4k h= ’t,’\/ e_’t

du= ok l A/ = éto(’c

Wv — 5\/0fu\: Jcejc’fﬁto(/c
2t <t
—te —2 fice oHJ

T /&Q ’{_

2
V‘S‘\/M A fetlfdt

it = Leb—tfect-e¥] + ¢
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What happens if you don’t follow LIATE?
‘(\Al}cbb\\‘c
Integrating by parts twice Find f @ef dt.
Suppese we used LIATE the fict fime bit ht +he secnd fimg.

n=t* |v=¢* ~ jtzej%(e = %6t - 5 eiotdt = t”et—— zjtefck
du= 2tdt| dv= o®dt .
Weo Ve Supposed Ty pick w=t and dn: etdt Bl ocvi A
_ £ ‘ / _ uwm] LTATE.
I«Ste kt  What £ we ‘FDVSH'? et’s w W= et al v =t gt
= ,t =t £* +* 2,4
W= &t{[\:t/ 1—:2 gkcjcott—‘- et 5 —g 2 etat = ————ch_’ "_Qlfjtzeto(t
= V= ' ) .
O\tse\iv: b we now have £ iashead of €, Twic if bad Lecaunse (F we
try 4o smplly, we god Lo\c\ju whoe we  stated making W0 prUgless
£ 2 & the® _ ] 2 Lt 2 ¢
—[;29-—-11:‘&.6—-2[ > zjte&tj=£e—te +y_(:7—eto(_(:
Conclus ion

= 0+ 4%yt Klomys Folowd LIATE
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5.6 Integration by Parts (Substitution before By-Parts)

f cOS \/; dx

Sinple sub shtution
=K

dw = —7L/>(“7I:a(x

W Aw = 4/01X

Iwaw = dX

9/1/2018

YCOQ (w) (2W dw)

= 2 gw cos(w) Aw

Now ust inkj\mhom L‘/ r“’{f
on Fhe aLowe (r\Jrejml.
(_I@TE

w IS qlg,e,lolfé\iC

T R

dn = A w \ dv= CDSCW)O(W
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gw cof(w) = uv- fvdu

= W in(w) - ySln(w)(,(uu

= WS (W) + oS (w)

Hence gCOYRdx

= wacoS(uJ)o‘W.
= Z[wgm(w)—\fc(ﬁ(w)‘_l“‘c
= 2[\X (%) + cos(ux) ) +C
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5.6 Integration by Parts (Definite Integrals)

Lbf(x)g'(x) dx =f(x)g(x)]z — Lb g(x)f’(x) dx

////////
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5.6 Integration by Parts L=\ X (Gepl amsad)

1 , H
/ arctan(z) dx L@A7E _
0 T uz (4 4= | ko |
= /LKOAX “w(l) = + 7=
U= avCtin X v= X dM, N Mu)a(
~_L_.0(X dv= olx mo\% = j Y/ j\dw
PCX | | | , u(e) Z
u\%“g\/d\k = )(MOLTAV\XX"S /—(JXL - E 8 u‘:l' = ’L[ ln(2)— )/G
oo o e N I Y |
- § arebargddx = avchany ) -1
- {?\\rcﬁnhi“ 0] — J{ [n (2)
\ _ ‘ﬂ' — In(2)

2z
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