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72 Integration by Parts

1. Let u = 3x and dv = e*dx.
Then du = 3 dx and v = €*.

/3xexdx:uv—/vdu
:3xex—3/exdx
=3xe* — 3¢ +C

2. Letu =x? and dv = e~ dx.

Then du =2x dxand v = —e™™.

Let u =2x and dv = e *dx.
Thendu =2 dxand v = —e™*.

/xze*xdx = _—xPe ™+ /2xe*xdx
= —x*e "+ (uw— /v du)

= —xPe ¥+ (—erx — / —2xexdx>

= —xle ™ —2xe "+ (— [-2(—e™)]) +C
=X ¥—2xeF—2eF+C

3. Letu =1In(3x+2) and dv = 1 dx. Then du = 325dx and v = x.

/ln(3x+2)dx:uv—/v du
3

= xln|3x +2|— d

xnf3x+2] /x3x+2 *
3

:xln\3x+2|—/3xi2dx

Let u = 3x+2 and x = “32. Then du = 3 dx.
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3
/ln(3x+2)dx:xln|3x+2|—/3 iz
X

-2
:x1n|3x+2|—( u3u du)

— xIn[3x+2|— (/ (; - ;M) du>

1 2
= xln|3x+2\—§u+ gln]u|

dx

1 2
= xln|3x+2\—§(3x+2) + gln]3x+2|

4. Letu=sin"'xand dv =1 dx. Then du = 1 dxand v =x.

V1—x2

/sin_lxdx:uv—/ vdu

1
-1
=xsin~  x— dx
/\/l—x2

Let u = 1 —x2. Then du = —2x dx.
/sin’lxdx:xsin’lx—/édx
V1—x?
1 _
:xsin’lx—l—i/uTldu
1uz
:xsin_lx—i—EuT +C

2
=xsin”'x+ V1-x24+C

5. [sec3x dx = [sec®xsecx dx

Let u = sec x and dv = sec?x dx. Then du = tan x dx and v = tanx.

/sec3x dx = /seczxsecx dx
= uv—/ vdu
= (secx)(tanx) — /(tam2 x)secx dx
= (secx)(tanx) — /(seczx— 1)secx dx
= (secx)(tanx) —/sec3x dx+/secx dx

2/sec3x dx = (secx)(tanx) +/secx dx

= (secx)(tanx) + In|secx + tanx|

/sec3x dx =

1
(secx)(tanx) + Eln]secx + tanx|+C

| =
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6. Let u = In(3x) and dv = 2x dx. Then du = 33—xdx = %dx and v = x2.

/2xln(3x)dx:uv—/ vdu
2
— () - [ Td
x“In(3x) L

= x*In(3x) —/x dx
2

) x

— 21 -

x“In(3x) >

2

:ﬁm@@—%+c

7. Let u = Inx. Then du = %dx.

/(lnx)zdx:/u2 du

3

u
=—+C
3T
(Inx)?
= C
3T
8. Let u = 5x—2. Then du =5 dx and x = “£2.
1 2
/X\/Sx—de:5/<u—g ) Vudu
3 1
1 fu2  2u2
=5/ 5y
_1( u mﬁ)
S\5(3) 509

15
2 52 1(5x—2)3
- _2 o _
550 =22 — {53 5
2 3 4 5
= Zx(5x—2)1 — ——(5x—2)2
15x(5x )2 37 (5x—2)24C

9. Let u = x? and dv = e™*dx.
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Alternate signs u and its derivatives dv and its antiderivatives
— 2x %esx
1 ,5x
+ 2 ﬁe S
X
— 0 me

1 2 2
2 5x 3, — .2 5x Sx Sx
/xe dx—sxe 25xe +1256 +C

10. Let u = x% and dv = €* dx.

Alternate signs u and its derivatives dv and its antiderivatives
+ x? e*
— 2x e*
+ 2 e*
- 0 e*

1
/xzexdx = (x%e* — 2xe" + Zex)|(1)
0
=e—2e+2e—(2)
=e—2

11. Let u = In(x+ 1) and dv = 1 dx. Then du = {dx and v = x.

3

3
/1n(x+ l)dx:xln(x—i—l)ﬁ —/

1

3

Y dx
x+1

1
:xln(x—l—l)ﬁ —/ <1 _x—i-l) dx
1

= [xIn(x+1) —x+In(x+1)]3
=3Ind—3+1Ind — (In2 — 1 +1n2)

1

=4In4 —2 —2In2
=8In2—-2In2 -2
=6In2-2
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