MATH 102: Calculus

14 October 2026

Lecture 7: Integration by parts

Cues

What is it for?

The formula, and where it
comes from

How do I choose u?

Ezample: [ ze® dx

When do I use it twice?

Definite integrals

Trick: [Inzdx

Common mistakes

Notes

Integrating a product of two functions, when one of them gets simpler if
you differentiate it.

Integrate the product rule (uv)’ = v'v + uv” and rearrange:

/uv'dx:uv—/u'vdx.

Take u from whichever comes first in LIATE: Logs, Inverse trig,
Algebraic, Trig, Exponentials.

u==x,v =e*, sou =1, v=e"
/xe“’da:::cew—/ezd:c:em(a?—1)+C’.

When the new integral is still a product, e.g. [ x? sin x da:
= —z%cosz + 2xsinx + 2cosx + C.

Evaluate the uv term at the limits too:
1 1 1
/zexdaz:[xez} —/ efdr=e—(e—1)=1
0 0 0
Write it as [Inz - 1dz with u =Inz, v/ = 1:

/lnxd:v:xlnx—z—l—C.

Forgetting +C'; dropping the minus sign before the second integral;
choosing u = €%, which never gets simpler.

Integration by parts reverses the product rule. Choose u so it simplifies when differentiated
(LIATE), apply [uv' = uv — [u/v, and repeat while the new integral is still a product. Check
the answer by differentiating it.




