Math 162 — Integration by Parts Worksheet

California State University
SAN MARCOS

What is the formula for Integration by Parts?

Evaluate the integrals:
1. [ web de
2. [ 4xsin(2z) dx
3. [2Inxde

=~

. [ a*cos(x) dx
5. [xsin(x) cos(z) dx

&

fol tan~!(z) dx



Solutions
Formula for Integration by Parts:

/udv:uv—/vdu

1. Let u =z, dv = ¥*dx

Then du = dz, v = $€**

1 1 1 1
/xe% dr = gxe?"” — / ge3xdx = gxe?’x — §e3x +C
2. Let u = 4x, dv = sin(2z)dz

Then du = 4dz, v = —3 cos(2z)

/4£L‘ sin(2z) dr = —2x cos(2x) + 2/008(21‘) dx = —2x cos(2x) + sin(2z) + C

3. Let u =Inz, dv = 2%dx
Then du = %d:v, v = ”—;

3 3 1 3 1 3 3
/:Uanaﬁdx—%lnx—/%-;daf;—%lnx—§/m2d$—%lnx—%+0

4. Let u= 2%, dv = coszdx
Then du = 2z dx, v =sinx

/x2 cosxdr = z¥sinx — /2xsinxd:c
Use integration by parts again on [ 2z sin z da:

Let u =2z, dv = sinx dx
Then du = 2dx, v = — cosx

/stinxdx:—2xcosx+2/cosxdx: —2xcosx + 2sinx

So,
/xQCosasda: = 22sinx + 2xcosx — 2sinx + C



5. Use identity: sinz cosz = 1 sin(2z)

/xsinxcosxdx =

/ 2 sin(2z) dz

N | —

Let u = x, dv = sin(2x) dx
Then du = dz, v = —1 cos(2z)

1 1 1 1 11
~ [ —Zzcos(22) + = 2 — —~xcos(2z) + - - = sin(2
5 ( 2xcos( ) + 2/008( ) d:z:) 41:(:03( r) + 1 28111( z)+C
1 1.
=% cos(2x) + 3 sin(2z) + C

fol tan~!(z) dz

Let u = tan™!(x), dv = dx
Then du = —L —sdr,v==x

T+a2
-1 -1 z
/tan (x)dr = xtan™ " (z) — / dx

14 22

Use u-substitution: Let u = 1 + 2% = du = 2zdx = xdx = %du

/1+$2 /%du:%lnhﬂ:%ln(l_i_xz)
= @tan (1)~ S+ ) = T~ T



