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Goals · Integration by parts

If h(x) = f(x)g(x) , thnh'(x) = f(x)g(x) + g(x) f(x) .

Thus (h'(x)dx = ((g(x) f(x) + f(x)g((x))dx

ir f(xg(x) = (g(x)f'()dx+
=> ( f(x)g'(x)dx = f(x)g(x) - (g(x)f'()dx .

Setting u= f(x) , v = g(x)
du= f(x)dx

,

dr =g()dx



this reads /ndr = ur-Juda.

#m [Integration by parts) Let u= f(x) , v = g(x) be

functions with continuous derivatives. Then

Judu = ur-Juda.

Eg. Let's compute (x sinxdx. Set U= X
,
du = sinxdx

=> du = dx
,
v = - wsX

.

By integration by parts.



(xix =u
=

- xcox + Jcoxdx
= - XLoSX + Sinx + C

.

Cch(-Xcosx + sinx)"=x -x(-sinx)+x
= X sin X

Sudv : ur-Judu

Problem Evaluate (xe
*

dx using u= X
,
dr = e

**
dx.

=> du =dx
,

v =ex



(xe* dx = Exe2x -J +e
+

dx

= +xex-
= ye(2x - 1) + c

How do you choose u , dr ? Try u =

L- logarithmic
I-inverse trig
A-algebraic
T = trig
E-exponential in that order.



E (x =y
u= logy d = x

* dx

du=x v=

-
=-

=



8 Evaluate /xhedx .

=Xe-Exe** dx
u=X

,
dr = e

*

dx

du= 2xdx
,

v=ex

Now Sxe
*
dx = Exe - Ye*dx = Exe-Ye

**

+

u=xdv = e3dx

du =x v=
x

so (xe* dx = +xe3x - z(+xe -
=↓xyex



#m [Integration by parts for definite integrals]
Let nifey

,
v =g(x) be functions with ats derivatives on Ta ,b)

Then jude = urp-d
u=f(x)

(v =g(x)
if by
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p=fal q
: fub)



t =

qs - pr
= url

Eg Find the indicated area :

·
A = J'arctanx dx = nautanol-fidxO

u= arctanx dv = dX
u= 1+ x du = 2xdx

du=x2
da v = X



= arcten (1)-
=-logu1
=

-log(2) = 0 . 4388

blem Determine wexdx .


