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Integrationby Parts

2: (x luxdx
u=x dv = luxdxS-du = 3xdx V=

n= lux du = x3dx
4I=* x v= Ex

=ur-Sudu
= lux . (tx") - SEx* . * dx

= +x+ex - + (x3dx
= kx

*
lux - y . +x" + ⑪
-

to



example : Slux1 . dx (trick : dv = dx)
-

in

1I u = ex dv = dx

u= * dx v = x

Sexdx = ur-Sudu
= lux . x - (x . * dx

= xlux - S1dx
= xhx - x + C

TheDefinite Integra raI
example: Soarctanxdx

u = arctanx dv = dx
+ v= x 3

du = 1 +x2dx



= urlo-Sovdy
= Caretanx)x 16 - Sox . dx

X= I

= arctan (1) - arctan(o). OS -So#dx
X=

n= 1 +x2

du = 2xdX

-z du= Xdx
bounds : x =0 = u=

1CX= 1 = u = 2

u = 2

= arctan (1) - St - Edu
-

u=

= aratan (1) - E Inlal) ?
O

= arctan (1) - &(In2-X1)
1

= /4 - Eh2

=

k



example : Se* cosxdx Boomerang trick

T
2x

u = e dv = cosXdXI du = zedx V =sinx

-

2xSe coxdx -duO- = esinx - Ssinx . Ze
*
dx

= esinx-2Sesinxdx
* stay

Entezxdv =sinxdx
with
consistentI du = ze* V= - coSX choice
-

ofEdv

= esinx-2(-ecosx-f-cosx -zed)
= esinx-2(-ecosx + 2 /ecosxd)

-

Sinx+ 2ecosx -4 Se coxdx
Let I = Sez"cosxdx.

I = esinx + ze
*
cosx -4 I 3

+4 I +4 I

-
-



5 I = esinx + 2e2cosx

I = tesinx + e
*

cosx + C

-



Pickinga Edv
.

Consider the examples we've done.

examples : Sxsinxdx Sx=cos(2x)dx

SxluxdxShxdx
dr =dx

Sarctanx dx Secosxdx
o dv=dx

Types of functions : trig functions

exponentials
power functions

logs
inverse trig

Q : What happens to each type when we
differentiate ?

④ String
functions (sinx/cosx) - same

exponentials (e* e* 2
*) - same

& power functions(x2)- get a little
nicer



(degwee decreasedby

& logs (lx + *) - getaIt

& Garctanx
-> x a lot nicer !

arcsinx -> nicer

Guideline for choosing n (from best to

worst choice)

LIPET

L-logs
I-inverse trigIP-powers of XE-exponentials

T-trig functions

exercise : Picka &dr for the following.-

O(x (lux)2dx



u= (lnx)2du= xdx
du = 2 lux . *&x

② Sarctanx dx
↓

u = arctanx dr = x2dx

du=12dx

③ (xsexdx
u = X dv = secxdx

2
du = dx v= fanx

① (2xdx = Jx.exdx
↑ -

power exponential
of X

u = X dv= e
-2xdx

du = dx v=-te 2x

= x( - ze ) - f-tedx
=
- Exe

x
+ Se2dx

=- [xe
-

+El -ze 2)+C



ex : ((x"+1) .e+ dy
-

z ↑

"power, exp .

-

⑰di= Sudu = ( f(x) · g(x)dx

((x2+1) . e dx
M du


