SECTION 6.6 Integration by Parts Formula
IN-SECTION EXERCISES:

EXERCISE 2.
d

%(xem —e”) = (ze® + (1)e") — e” = xe”

EXERCISE 3.

1. The choice for dv must be something that we know how to integrate. Here are the possible choices,
with the corresponding choices for w:

dv = dxr with corresponding u = ze™”

dv = x dx with corresponding u =e™ "
dv = e *dx with corresponding u = x
2.  The only case where % is simpler than u is when u = .

This is how the choices ©u = x and dv = e¢~* dx were arrived at.

EXERCISE 4.
1. i 2
- R L N - N
/xlnxd:z:—(lnx)(Q) /2 xd:l:—2x Inz 2/zdx
1, 1 2?2 1, 1
“3h* du s 1&1 =57 ln$_5'5+025x(lnx—§)+c
du = 1dx A = <«
X a
2. 1 1
/zegm dr = a:(feBI) — / Ze3% da
3% 3 3
Mz=x ds=e dx L 1,
=g¥e — g3 3¢ +C

a»lvd’ N = ¢L¢3’ 1
3 = §63”(3x— 1)+C

3.
! Pl 1 1
/a:?’lnxdac:(lnx)(%)—/%-;dm:Zaz‘llnx—i/aﬁ?’dm
1, 1t 1,
= e'lme— - 40 = —s'dme —1
o= b x dh"ﬁsdx 14 e — 7 4—|—C lﬁx( ne—1)+C

du = -‘;dx R Z*:

\ / / . v=e3x  dosdx
: In3zxdr = (In3z)(z)— [ 2-—dz=zlnzx—a+C - 1
= Ldy

EXERCISE 5. X
1.

xig(l)—l—(l)ln(az—&—fﬁ)—l

=1+In(z+3)—1=1In(zx+3)

%[(x+3)ln(x+3)—x] =(x+3)
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2.
/31n 3/111 (x+1)d
1
M"Ml*“) = dx 23[(x+11nx+1) /(m+1)$+1d4
dus L dx N = X+ 3[(@+ 1) In(z+1) —x + C]
31 =3[(z+)n(z+1)—z]+ K
3.
1 1 1 1.1
»‘,ku-%) dJ = dt /ln(tfi)dt:(tfi)ln(tfi)f/(tfi)t_—ldt
2
dus= L dt REE _ 1
EXERCISE 6.
2.
3x /x2e3”’ d;c—xz(fe?’x)—/leg”@m) dx
wext drs e ) )0
du® Axdx W= i-e :§x263”ﬁ—§/xe3md1‘,
b X du = e‘* /xegmdx—(x)(il)) 31)—/%639”@:
3%
dusdx g5 L _ L s 11
3€ = 3%e 33 +C
= 1e?’T(SJU -1)+C
Combining results:
/x e dr = %xQew ;[; Bz —1)]+C
= %63’6[9:32 -2z -1)]+C
= %63”[9$2 —6x+2]+C
EXERCISE 7.
1.
/ﬁdx:/%du:/(u%—u%)du
T Vi 1 1
M=+, X2u-) = 5 9T iy Tsawap 7O
da = dx
Checking:
a1 SR D RN PR
prl T reen i |G - G )
:—%-(—4)(1+x)_5+%-(—5)(1+x)_6
B 1 .(1+:17) B 1 B T
S (1425 (1+z) (I+2)5 (1+2)
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2.
x (A4 z)7P (1+z)7°
/(Hz)ﬁdm_m( -5 )_/ =
\ J z—L—Fl/(l—Fx)*sdx
usx 4wz —  ox 5(1+2)° ' 5
(1+x) s x 1 (14+ax)~*
du = dx R (H—")- :_5(1;“’0)5—1—5. 1*4 e
-s = T5itep 20tan T C
Differentiating:
d x 1 d 1 _ 1 _4
@ | 5 sar 20(1+z)4} ~ @ [‘5””“”) Tt
= (=51 +2)° + (1 +2) 7]~ s (41 +2)
T 1 1
T 0+2° Bitep  51ta)p
- (1+2)8

3. Rewriting the solution to (1) as a single fraction with denominator 20(1 + ) yields:

1 5(1+:C)Jr 1 4 —5(1+x)+4  —Sr-1
41+2)% 5(1+x) 5(1+z)5 4 20(1+2)5  20(1+z)°
Doing the same with (2):
o 4 1 1+z) —A4dr—-1-x
514+z)5 4 20(1+x)* (14+z)  20(1+z)5
oz —1
- 20(1+2)8

Compare!

END-OF-SECTION EXERCISES:

1.
/(em —1)%dr = /(62‘”’3 —2e" 4+ 1)dx
1
2562:”—26“—&—954—0
2. ) )
/ln(x +2x+1)dx:/ln(:c+1) Iz
z+1 r+1
1 1
:2/Mdm
z+1

w= fm(x41)

du= L dx
x4\

2
:2/udu:2%+C:(ln(x+1))Q+C
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3. x N
OOV b= L
nEoe x =lnfu/+C=n|l+e*|+C
4.
/lnl—’_xdx: In(1+2)—Inzde
x
=[(z+1In(z+1)—2z]—[zlhz—2]+C
=@+ 1)In(z+1)—zha+C
d.
et 1 1
\ = dt=— t1/2dt:—/t/2dt
[V = [ vl *
:%'2675/2+C:\/§(6t)1/2+c
=V2et+C
6.

/de‘—/Ldm—/#dm
Vetlnz ) 22Vimz ) zvinz
(1 12 3 o 1/2
“skx —/ﬁdU—/u du=2u'*+C
du = -Ldi :2vlnx+C’
A

(PpeTs,
Tuice ! )



