Lesson 57

What connection is there between integration by parts and the

product rule for differentiation?

Quick Check

State the integration formula you would use to perform the integration. DO NOT
Integrate!
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Integrals involving products &

Test whether [ f(z)g(z)dz = [ f(z)dz - [ g(x)dz is true or false.

How can we deal with |
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Recall the product rule for derivatives and the definition of the
antiderivative.

Let ©w and v be differentiable functions of x, then

4 luv| =

dx
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Integration by Parts /udv = UV — /vdu

Find /:cem dx

f (x) (e¥dx), | (e®)(xdx), f (1) (xe* dx), f (xe*)(dx)

U dv u dv U dv u dv
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Examples

n/mzlnwdm ﬂ/lnmd:c E/arcsinmd:c
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Repeated use of Integration by Parts

/e"’ sin x dx
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Table Method

/a:2 sin x dx

Signs

+

dv
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Thinking about Integration by Parts

1. For integrals of the form
fx" e?* dx, Jx" sin ax dx, or Jx"cosaxdx

let u = x" and let dv = e%* dx, sin ax dx, or cos ax dx.

2. For integrals of the form
fx” In x dx, fx” arcsin ax dx, or fx” arctan ax dx

let u = In x, arcsin ax, or arctan ax and let dv = x" dx.

3. For integrals of the form
f e*sin bx dx or f e?* cos bx dx

let u = sin bx or cos bx and let dv = e%* dx.
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Practice
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