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Integration by parts:

Derivative of a product:  (uv) = uv’ + v/
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Integration by parts:

Derivative of a product:  (uv)' = uv' + vu

wv' + vu' = (uv)’

height

wv” = (uv) — v -

width

[ uvldy = [(uv)be — [ouldy FK
J T ude () = [ou'ce |
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Example: os(x)da:'

U = Q\%} cos(x)

L
du = 427,
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Example: [ z*cos(z)dx

u = x* dv = cos(x)

du =(z?) v =Gsinl(z]
[ z*cos(z) = x*sin(x 1]4:}0 sin(x) d:i/

—+::“4szn(x) 423 (—cos(T —leaz%—cos(m))d@]
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Example: [ z*cos(z)dx

u = x, dv = cos(x)

du = 4a°, v = sin(x)

du =24z, [ [v= —5in(z)

[ z*cos(x) = a*sin(x) — [ 4a’sin(z)dz

= ztsin(x) — [4a®(—cos(x)) — [ 122?%(—cos(z))dx]
= xtsin(x) — 423 (—cos(x)) —|—]f 1222 —cos(x))dz,
+ 4. 5 .
= x*sin(x) =43:3(—cos(a:))41-€23: (—sin(x))dx -—8493 —sm(m)i\dﬁ




Example: [ z*cos(z)dx

u

d*u =

'fa:%os(:c) = zisin(z) — [423(—cos(z))] + [122%(—sin(z)] — [24zcos(z)] + [24sin(x)] — [ O0dz

[ xtcos(z) = xtsin(x) — [ 4a®sin(z)dr = x*sin(x) — [423(—cos(z)) — [ 122%(—cos(z))dx]

= zisin(z) — 423 (—cos(x)) + [ 1222 (—cos(x))dx
4

= x*sin(x) — 4;1:3(—003(33)) — 12$2(—8in($))d$ — [ 24z (—sin(x))dx

= xtsin(x (—cos(x)) + 1222 (—sin(x 64-?(3’08 )dx — [ Z4cos(z)da]

g -‘ —cos(x m —sin(x )‘;2435(608 ;gi:cwﬁ- | 24cos a:)da\;v




Example: f@os!x}dw
-

—

—

+[122%(—sin(z)] — [é4$608($)]
AH24sin(x)] — [ 0dz




Examplé: fcn%o@

[ ztcos(x)dx = x*sin(x) — [42°(—cos(x))]

K +[122%(—sin(z)] — [24xcos(z)]
+[24sin(z)|4+C




Example: fsm (3x)dx
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Let u = sin(3x), dv = e*®
] Y
then du = 3cos(3x), v = 2e*
2 Yoo Vi,
then d*u = —9sin(3z), | v = je*°




Example: [ e*"sin(3x)d

Let u = sin 3:1:)%P
then du = 3cos(3z), v = e

\\ B
ther d’u = —9sin(3z), [ =1e* )

| e*sin (3

@ 2cos(3x) e f

)sin(3x)e* dx
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Example: [ e**sin(3x)dx

Let u = sin(3z), dv = e**

then du = 3cos(3x), v = 2e*

then d*u = —9sin(3z), [v = 1€*

[ e**sin(3z)dx

= 1sin(3z)e** — 2cos(3x)e* +ff®in(3x)e%dx

= 2sin(3z)e** — 3cos(3z)e* — 7 [ sin(3z)e**dx



[ e**sin(3z)dx

2 4

= 1sin(3x)e* — 2cos(3x)e* — 3 _§2$Si’n(3§)§

—




—
[ e**sin(3z)dx %

= 1sin(3z)e? — 2cos(3w)e?® — %/f e%sin(?):z:)d%

2 4

Use algebra to solve for [ e**sin(3z):



[ e**sin(3z)dx

= 1sin(3x)e* — 2cos(3x)e* — 3 [ e* sin(3z)dx

Use algebra to solve for [ e**sin(3z):

13 o2\
m 3x dzq ( sin(3z)e* — 3cos(3x)e? -




/f e%sin(?):zs)dd

= 1sin(3x)e* — 2cos(3x)e*” — %Ee%sm(?):z:)dm

Use algebra to solve for [ e**sin(3z):
B

L[ e2sin(3z)dr = 3sin(3x)e* — 2cos(3x)e?

ey, R\ )
[ e*sin(3z)dz = =[3sin(3z)e* — Scos(3x)e*”]
— J
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