Integration by parts

Integration by parts is one of frequently used techniques to obtain an integration. From

Leibniz rule we have:
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Integrating both-hand sides by dz, we obtain:
dv du
/u%da: =uv — / @Uda: (2)

Integration by parts is very frequently used in physics. When asked which mathematical
trick I use most often, I answered “integration by parts.”
Problem 1. (Hint!)

/xeh dx =7 (3)
Problem 2. (Hint?)

/mgegx dx =7 (4)
Problem 3. (Hint?)

/lnxdac =7 (5)

Problem 4. Prove

/eJB sinzdr = —e” cosx—l—/e“’ cosz dx (6)
/ezcos:rdx:exsinx—/egjsinxdx (7)
Thus, show that
/em sinw de — (sinz — cosx)ez’ /er cosa di — (sinx + cosx)e” ()
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Problem 5. Prove (Hint*)
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/sin" ody = 2 TEST 1 /sin’“2 xdz (9)
n n
Summary

e Integration by parts is given by

Use u ==, dv/dx=e**
2Use integration by parts twice. You will need to use the result of Problem 1.
3Use u=1Inz, dv/dx=1

4Use u =sin" "'z, dv/dx =sinz. Then, use 1 — cos?

x = sin? .



