Lecture 14: Integration by parts and trigonometric
integrals

November 7, 2016 3:53 PM

Integration by parts
When we integrated by substitution previously, we were performing the reverse of the
chain rule. By integrating by parts, we're reversing the product rule.

d
—(f@g00) = g@f () +g'Cf ()

[
> integrate beth siles to get rid of gy

ff(x)g'(x) dx = f(x)g(x) — ff’(x)g(x) dx

Examples:

J.x - sinx dx §subs—h+uhon doesnt work
\ N

flW=x q'(x):smx

F'(x): ‘ 3()(): —COSX

= x(—cos(x)) — Jl(—l cos(x)) dx

= —x(cos(x)) + fcos(x) dx
= —x(cos(x)) + sin(x) + C

fxzex dx
f=x" 9'W:e"
£60=2x 3(x):¢"

= x2%e¥ — foe" dx m;(a%m\'\;tﬁm
o &

=x%e¥ -2 —[xe{ .
f6)=x 9=’
_F'(x\:l q(X):QX

= x2%e* — 2(x e¥ — jlex dx

= x2e* — 2xe* — 2(—e%)

=x2%e¥ — 2xe¥ +2e*+ C

sin(x) cos(x) dx

£ = swlx) 3'(x):cos(v)

£'(%)= cos(x) q(x)= sin(x) | 2
= (sin(x))? — fsin(x) cos(x) dx ESIH(ZX) = sin(x) cos(x)

use identity:
sin(2x) = 2 sin(x) cos(x)

1 e Stbshuhon
=sin®x — fsin(Zx) dx rule Half angle formulas:
1
1 1 © 2. 1
= sin®x — 5*5 (—cos(2x)) + C %&6 sin“x = 21(1 cos(2x))
cos?x = > (1 + cos(2x))
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«
J-sin3 xdx = fsinz x sin(x) dx
— subshtuhon
= | (1 — cos? x)sin(x) dx
Uu=cosx

%—:— = -sn¥
de="9%

Sinx

d
=—j(1—u2)sjn® (;;%)*f(l

u3 u3

cos3(x
= —cos(x) + —?(—) +C

fln(x) dx = flln(x) dx
f0=In(x q'(=1
Fl0= 5 qt=X
= xIn(x) —f;dx

=xln(x)—f1dx
=xIn(x)—x+C

3
sin X +c052x:i

—u®)du
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1
cos?x = 7 (1 + cos(2x))



