INTEGRATION BY PARTS

Objective: Evaluate integrals using integration by parts

Formula for integration by parts: judv = uv — _"vdu

You must be able to differentiate “u” and integrate “dv”

* Always letIn(x) = u
e Usually let a power term = u

Example: evaluate j' X sin(x) dx

let u=x and dv = sin(x)dx
then du = dx and vV = — c0s(x)

. Ix[sin(x)dx] = X[- cos(x)] - J' [-cos(x)](dx) = —x cos(x) + I[cos(x)](dx)
= —x cos(x) +sin(x) + C

Example: Evaluate jln(x)dx

. let u=Inx and dv = dx
then du = d_x and V=X
X

. _[In(x)dx = x [In(x)] —_.'x (d%) = xIn(x) — Idx = XxIn(x) = x +C

Example: Evaluate J'xzexdx

2

let u=x and dv = e*dx
then du = 2xdx and v=e*

J'xzexdx = x%eX - Zj xe*dx

Apply the procedure again to the remaining integral: _"xexdx

let letu=x and dv = e*dx
then du = dx and v=e*

J'xexdx =xeX —J'exdx = xe* —e*

szexdx = x%eX - 2_[ xeXdx = x%e*X —2(xe* —eX) +C

=x2e*—2xe*+2e*+C
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Example: Evaluate j'o tan ~1(x) dx

. let u=tanix) and dv = dx
then du = dX2 and V=X
1+x
. 1 -1 _ -1 1 _ 1 X _ 1 _ 1 X
jotan (x)dx—[xtan (x)]O I°1+x2 dx 4 I01+x2 dx
T . 1
» Use substitution to evaluate the integral: _.' > dx
1+ x?
. let t=1+x? then dt = 2x dx
. _j 2xdx =— E=—| nit| = —In|1+x |
1+ x? t
1
1 1
. j tan‘l(x)dx= Z—j' X dx = Z - iIn|1+ x2|
0 4 074 x? 4 2 0
=% _Lino_mp=Z_In2
4 2 4 2

Evaluate: j&ln x dx

Evaluate: jx3exdx

Evaluate: [(Inx)?dx
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Evaluate: jx cosmx dx

Solutions
. I\/;Inxdx Let u = Inx dv = /x dx
3
Then du = idx V= Exé
X 3
3 3
j\&lnxdx = Inx[zxéj — J'l(gxé}dx
3 x\3

I%(%x%jdx:éjx%dx:é[gx%j+c
Ix/;lnxdx = Inx[%x%j — (gx%j +C

« [xPe¥dx Letu= x3 dv = e*dx
Thendu = 3x%dx  v= e*
[xPeXdx = x*e* — [e*(3x%dx) = x®e* -3 x?e*dx
Letu= x? dv = e*dx
Then du = 2xdx v=e"
3[x?e*dx = 3x%e* — 3[e¥(2xdx) = 3x%e* — 6[xe*dx

Letu =X dv = e*dx
Then du = dx v=e¢e*
GIxede = 6xe* — GIede = 6xe* — 6e* +C

x3eX — 3x%e* + 6xe* — 6e* +C

J'x3exdx
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«  [(nx)?dx Let u = (Inx)? dv = dx

Then du = 2|nx(1de V=X
X

[anx)?dx =x(Inx)* - f2x|nx[%}dx =x(Inx)* = 2[Inxdx
Let u = Inx dv =dx
Then du = %dx V=X
2[Inxdx =2xInx - 2[dx =2xInx—2x+C

[anx)?dx =x(Inx)* —2x Inx + 2x + C

. jxcosmxdx Letu = x dv = cos mx dx
Then du = dx V=
Let U = mx
Then dU = mdx

[cosmxdx = ijcosmx(mdx) :ijcosudu = Lsinu=sinmx =v
m m m m

jxcosmxdx = x(isinmx] - jisinmxdx

m m
Let U = mx
Then dU = mdx
jisinmx dx = ijsinmx(mdx) =ijsinudu —— 1 cosu=——1 cosmx
m m? m? m? m?

X sinmx + cosmx

jxcosmxdx = >
m m

+C
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