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Integration by parts:

Derivative of a product:  (uv) = uv’ + v/
wv + vu' = (uv)’

wv’ = (uv) — v’

[uv' = [(uv) — [ vu/
[ uv' = (wv) — [ v/



Integration by parts:

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

wv' + vu' = (uv)’
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Example: [ z*cos(z)dx

cos(x)

uw = dv

du = 4a°, v = sin(x)

[ z*cos(x) = a*sin(x) — [4da?sin(x)d



Example: [ z*cos(z)dx

u = x* dv = cos(x)
du = 4a°, v = sin(x)
d*u = 1222, [v = —cos(x)

[ z*cos(x) = a*sin(x) — [ 4a’sin(z)dz

= ztsin(z) — [42°(—cos(x)) — [ 122*(—cos(x))dz]

= ztsin(x) — 4z (—cos(z)) + [ 122°%(—cos(x))dx



Example: [ z'cos(x)dx

u = x* dv = cos(x)
du = 4a°, v = sin(x)
d*u = 1222, [v = —cos(x)
d*u = 24z, [ v = —sin(x)

[ z*cos(x) = a*sin(x) — [ 4a’sin(z)dz
= ztsin(x) — [4a®(—cos(x)) — [ 122?%(—cos(z))dx]
= z*sin(x) — 423 (—cos(z)) + [ 122°%(—cos(x))dx

= zsin(x) — 4a®(—cos(z)) + 122*(—sin(x))dx — [ 24z(—sin(z))dx



Example: [ z'cos(x)dx

d*u

z*, dv
4o, v
1222, [

247, [ [
[T

[ z*cos(z) = z*sin

[ z*cos(z)

= x"sin

= x*sin

(z) — [423(—cos(z))] + [122%(—sin(z)] — [24zcos(z)] + [24sin(x)] — [ Odz
(z) — [4ax3sin(z)dz = z*sin(z) — [42>(—cos(x)) — [ 1222 (—cos(x))dx]

(z) — 423 (—cos(x)) + [ 122%(—cos(z))dz

= zsin(x) — 4a®(—cos(z)) + 122*(—sin(x))dz — [ 24z(—sin(x))dx

= zisin(x) — 423 (—cos(z)) + 122%(—sin(x))dx — [24x(cos(z))dx — [ 24cos(x)dz]

= ztsin(z) — 423 (—cos(z)) + 1222 (—sin(x))dx — 24x(cos(x))dx + [ 24cos(x)dx



Example: [ z'cos(x)dx

u = x* dv = cos(x)
du = 4a°, v = sin(x)
d*u = 1222, [v = —cos(x)
d*u = 24z, [ [v = —sin(z)

du = 24, [ ] [v = cos(x)
du =0, [ [[[v = sin(z)

[ z*cos(z)dr = z*sin(x) — [423(—cos(x))]

+[122%(—sin(x)] — [24:8608(58)]
+[24sin(z)] — | Odx



Example: [ z'cos(x)dx

u

du
d*u
d’u
d*u

d’u

z*, dv
4o, v
1222, [
24z, [ [
2, [ [
0. IS

[ ztcos(x)dr = xtsin(x) — [42?(—cos(x))]

+[122%(—sin(x)]

_|_

— |24xcos(x)]

24sin(x)] + C



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

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

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

then d?u = —9sin(3z), [v = 1e**




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

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

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

then d?u = —9sin(3x), [v = 1€*

[ e**sin(3z)dx

= 1sin(3z)e* — Scos(3x)e* + [(—

2)sin(3x)e* dux



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* — Scos(3x)e* + [(—3)sin(3z)e* dx

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



[ e**sin(3z)dx

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



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

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):

L[ e2sin(3z)dx = 3sin(3x)e* — 2cos(3x)e*”



[ e**sin(3z)dx

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

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

L[ e2sin(3z)dx = 3sin(3x)e* — 2cos(3x)e*”

Thus

f€2$3in(3,f§)d$ — 14_3[%82”(3’,1’.)62’1? . %COS(SLE‘)QQ:}:]
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