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X 4
f(x) 7 13
2(x) 2 9
g'(x) 1
¢"(x) | S 8

The table above gives selected values of twice-differentiable functions f and g, as well as the first

two derivatives ol g. ll"Zf (x) = 3 for all values of x, what is the value nl"j f(x)g”(x)dx?
w= ) dv o= fﬂ"(x)o\x

Fx)g'n — ISR CAY e
Au = FEOM v = 40+ (x)g X 2 (xS

£OO q(R) = 2 H‘OOM
ECLM%OO —~ 3030&)]

&3
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Integration by Parts (continued)

Sometimes when applying integration by parts, the functions that comprise the integrand require us to do more
than just one process of integration. The examples below illustrate some of the difference situations that can

arise when using integration by parts.

Example 1: Repeated Integration by Parts
W= x* v= g AX
f x?-e* dx ) a
dux = 2% dx v = e

= x%e* ZJ‘“&GXAX U = ¥ dv = e% dx
Gb-k=0°\)< V = X

= x%*-2 xe}—J’ e* dx —J

[xe/-‘z—xe, rae + O ]

- When making repeated use of integration by parts do not interchange the substitutions in successive
applications.
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Example 2:

Tabular Method — Useful when one function eventually differentiates to zero and the other
function integrates forever.

[x3-s'1nx dx

dv

+ XE’ ' K

- wsSNK
— SN X

Neosx

SN X
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—

~ Y tosY & 2% %mx+ X cos X —0 smt + C
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Example 3: Integration by Parts: Trig with Exponents L = S X J‘J — .5-| X A\X

sindx dx = &
f j SIn¥ Sn X UKX- &,LL_—" QS\I’\?‘LCJBSXA)L \ = —¢osX

= S oSk + L 053K OV
+ SwiX - oS A N = oS

CL\,Q——' —.SM)(.C&?‘\
= -sm%x sk — 2 S W Aw

— SR oS — —_% c:.eszx. +~ C
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Example 4:

Solving for an Unknown Integral — Useful when both functions differentiate/integrate forever.

X .
fe cosx dx X W = cosy I

AJA'—' —2-11)\1 N s sSan X

= E’}Smx - J@XSMK (lx W = e}( dv = S\mX f}wf-
du:Q,KA)L J = - cos¥

“
= € SnK — [— e,stx + JE’,K‘ coS}QC;\a
E eF Losk (l;‘\ - e?{‘ﬁlvm%—e}msf\ - ge_?‘cnsxc)\g_

2 Seﬁ'\wéx&x = elamx v el osx

Je*wsxabx-—- —\_{Ce}smdefcnsx) +
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Example 5:
A s
fezx'Sinxdx W= S dv=1e¢" &
A= cosxdx V=g
= L [ A 2%
2¢ s TS cTwsh A% W= ey dv=e dh
N Ve —gnk U< %—62,3(
= 26 s -3 | 1w +—§fez“sw\xzim]
-
24 | 2% L[ ax
Jg, SM'\‘L{LY-: Jz'e,ush,\x-qez WSk — 7 [e/ 5‘”\\0\\(
) A8 \ §2 S
T [E swxc ¥ = 305K '1&6 LoSK
W z LA
jt’, Gt AL = gef‘smx - 'ge, X + ]
FAS )\
= = X
@}*&Mxo\ﬂ = e o Av = s

d=2e"dY v o= -cesh

- ._e}*(_,ogx +2Jt?’*co'>ﬂolx W= e/zx dv = wosx J\i

du= 2y
- ezstx + 1[&”&«& —?,J c,lxs;m‘/\ {}\\L]

f@l‘wxclx < - s + 1 om - ‘-\'S‘ﬁw&m&é\%

V= s

L]

SJ ZsndX = -7 LAk + 2™ s

Z WK
Je/u@mwlm%’jge,uwx Lo e + C ]
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Example 6: Integration by Parts: with a Trig Identity 0‘\
_ o X+ | X
fsec3x dx = j Sel X - ;5@:_&)( 01)( - J st ( >
5 = J secx am Sy + Secx C)\X
W =X (}\‘f =%8c X CS\X
. J

i = woxdanx dx  V=tanX
= s'e,c,ﬂ-‘—w/\% — J‘ﬂu'\["l'mlx Cl%
S eL Yo X —E secﬂ(sa}x*’(> X

S seCx MK = SecXtemy — fse-aa"( ¥ +jgcy:4< A%

i

2 &seﬁm&\é — selrHdEmA + Qn'saaﬂi—mej + C
L Coondany + 0| secxd o)) +

S s 3NAX =
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