8.1: Integration by Parts

The Product Rule of differentiation states that if f and g are differentiable functions, then

21 9(0]= 1 ()9 (0)+ ' (x)9(x)
Integrating this equation gives:
JLF(99'(x)+9(x) f(x)]dx=F (x) g (x)
J'[f (x)g’(x)]dx+j[g(x) fr(x)]dx=f(x)g(x)

After rearranging terms:

JTF (g (0]ox= f ()0~ [[9(x) £'(x)]dx

8.1.1

This last equation is the formula for integration by parts. Convenient substitutions can make the
equation simpler. Let u= f (x) and v=g(x). Then, du= f’(x)dx and dv=g'(x)dx. So, by

substitution, we obtain the following formula.

Integration by Parts Formula:

Iu dv:uv—Ivdu

Example 1: Find Ixcosxdx.



8.1.2

Example 2: Find jln X dx.

Example 3: Find J.xzesxdx.



8.1.3

Example 4: _[ex cos xdx.
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Example 5: _[xs In x dx
1

Example 6: ‘[tan’1 xdx.



