
 Section 8.2 Integration by Parts

Learning Goals



Conceptual introduction

u substitution backwards chain rule

Integration by parts IBP backwards product rule

Re all the product rule dluv
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We can write this in differential form xluv valet adv

If we integrate on both sides we obtain
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Strategy to use in practice

Choose a so that da is simpler
Choose du so that u is easyto compute

In practice we can often choose u in order of
decreasing priority with the Liate guideline
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3 tan x dx IBP
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We can use the same technique to evaluate integrals involving

sin x
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The same technique works for any integral of the form
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First we use the substitution t f at dx

2A
t dx 2tat

S sin A ax S single
IBP

EE

2tas t S2f cos El dt
2tcos t Isin It
202cos Fx 25in Fx t c

Sometimes IBP does not give us a direct result Instead we

get a relation that we solve for the unknown integral
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calculate S d

a yea
dWe do a first IBP with u e4

v sinx1

feltcosy dx e sink
yptpsefnsh.ly4y due sin x d

v cos x

f e cos x dx e sin x 4 e4 f cos x SCcos x 4e dx

fetus x ax e sink 4etust ÉiÉ wn integral

we solve this relation for fettcosixidx

17 e cos x dx e4 sinIx 4e4cos x

e4 cosxpax e sin x t 4e4 costal C



We can use a similar technique to obtain reduction formulas
These are formulas expressing an integral of a power in terms

of an integral of a lower power and explicit quantities

Examples 1 Express f cos x 7dx in terms of f cos x dx
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this is an example of a reduction formula
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Practice evaluate the following integrals
1 sin 4x ax 3 J cos Bx Cos Fx dx
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