Integration by Parts

A GUIDE ™

INTEGRATION BY PPARTS:

GNEN A PROBLEM OF THE FORM:
ff(x)g(x}dx =?

CHOOSE. VARIABLES W AND v SUCH THAT:

u =0
dv=gxdx

NOW THE ORIGNAL EXPRESSION BECOMES:
/ udv=7
WHICH DEFINITELY LOOKS ERSIER.
ANYLAY, T GOTTA RUN.
BUT GOOD LUCK!
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Question:

/xemd$:?
/udvzuv—/vdu

u=2x dv = e®dx, then

Integration by parts

Let
du = dx v=2¢"

Then
/xefcd:c:megg—/e“”dm:xex—ex—l—c
u

v uw v du

January 21, 2020



Integration by parts

/udv:uv—/vdu

Let u = z, then du = dx and
let dv = e*dz, then (by “usual” integration) v = e®. So

/mexdx:xex—/exdx:xex—ex—i—c

For a definite integral:

1 1
/ xe® dx = [me‘r]é - / etdxr = [re” — ex](l) =1
0 0
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/ xsin(2z)dxr =7

u==x  dv=sin(2z)dx

du=dx v= D) cos(2x)

Then

1 1
/a:sin(Qm)dx = —izvcos(Qx) + 2/COS(2$) dz

1 1
= 3 cos(2x) + 1 sin(2z) + C
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/ln(:v)dx =7

u=In(x) dv=1dx

1
du = —dx V=2

Then

/ In(z)dz = aln(z) — / m<i> do
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/ arctan(z)dxr =7

u = arctan(z) dv=1ldx
1
1+ a2

du = dzx V=21

Then
x
/ln(x)daz = xarctan(a:)/ dx

1+ 22
1
= xarctan(x) — iln(l +25)+C
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/em cos(x) dx =7

u=e*  dv=cos(x)dr
du = e*dxr v =sin(x)
Then
/ew cos(z)dxr = e®sin(x)— /em sin(z) dx
= e"sin(z) — [—em cos(z) + /e’” cos(z) dx]
Thus

1 1
/ex cos(z) dx = 569” sin(x) + 561 cos(z)
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0 [2Yn(z)dx =?

Q foegz dr =7
@ Prove the reduction formula [ z2"e® dx = 2"e” —n [ 2" le® dz

o 2%¢® dx (use the reduction formula from the previous problem)
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