er Integrats

I's Rule, and Improp —

103. __CONTINUED—
Let g(x) = —1-(x\/.xZ +1+ arcsinh(x)).

(2 + 1) '/2(2x)+JFTT+J;zT’)

1
g’ = %(g
1
=E(J;zﬂ+ "””JFT)
R CRES
=§< W )

4 —
104. Let] = /in® ~ )
In(® — x) + JIn{x + 3)
oes from 2 to 4,

[ is defined and continuous on [2, 4). Note the symmetry: asx g
9 — x goes from 7 to 5 and x + 3 goes from 5 to 7. So, let y = 6 — x,dy = —dx.

2 JOB Y g- ‘ JIn(® + ) &
TG mo—» O L/t J/Io® — )
Adding:

_[ N CE) f NreET) —J” B )
ZI-J in(9 -2 + 1‘1("+3)dx+z~/ﬁ(3+x)+\/ﬁ(9—x)dx— zdr—2=>1 !

You can easily check this result numerically.

Section 8.2  Integration by Parts

d .. ‘
1. E[smx — xcosx] = cosx — (—xsinx + cos x) = xsinx

Matches (b)

2. —[x?sin :
. x+ - — .
dx 2x cos x 2smx]—x2COSx+2xsmx—szinx+2cos_t—2cos.r=.€cosx

Matches (d)
3, —[x2ex —
dx 2xe* + 2¢7] = x2e*
x°e¥ + 2xeX — 2xe* — 2¢* + 2¢&° 4. :id—t[__‘-_}._\-lnx]__— -1 +<‘.(.l_)+ln_‘-=ln.f
x
= x2ex
Matches (c) Matches (a)
S. qu i
M= xdy = gy 6. I“Jel“i‘ 7 f(ln ) &
. X)) dv

u= _1.2' dv = el"(t‘-
u=(lnx)?dv=dv
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8. flnSxdx
9. fxscczxdx

u:ln3x,dv=dx

= x,dv = sec?xdx

11. dv = e Vdx = v = fe-hdx = __%e_zx

u=Xx = du = dx
1
o~ dx = ——yp—2x 1
XxXe 2xe —J’—Ee—hdx

L S 1
——Exe h—ze-h.’_c

=1
= 7=+ 1) +cC

13. Use integration by parts three times.

10. sz cos x dx

u=x%dv = cosxdx

12. dv = e *dx = v—_-Je—de___-_e—t

u=x = du = dx

2J§¢x = ZJ'xe"dx
= 2[—,\:5" - J—e“" dJ{\

=2-xe*-e*]+C
= —2xex— 25+ C

() dv = e dx = v=fex4x=ev @) dv = erdx = v=J€'dx=e’ (3) dv=edx = V=J};u=e*

Uu=x = du=3x2dx

fr”e"dx=x3€"— 3J3c%‘dx=x%"— 3x2e"+6J'xe‘dx

u=x2 = du=2xdx

u=2Xx ﬁdll:dx

=P —32F +6x — 6+ C=e(3 -3 +6x—6) +C

1/t
fe dr = —f l/,(tl)dt— —el' + C

x5
16. dv = x* dx = V=T

1
u=Inx =>du=;dx

f“lnxdx—%s X'E@""
=J;-f-lnx—éfx4dx
=§lnx—'2'1’5‘15+c
=§x—5§(51nx—1)+c

18. Letu = Inx,du = _dx

/— +C
f x(In x)? dx = J (tn.x)™ ) ~ 22

15, [ ac =} [eoac =3 €

12
17. dv = tdt = v=|tdt=

N

1
w=lo(+ 1) = du=—d

t?.

12 1
-+ = — -+ —
jt Ine + 1) dt = 3 In(¢ + 1) 2 J-t 1

t2 1 1
= — + —_— —_— —
2ln(t 1) ZJ( 1+ Y 1)dz

=ﬁ]n(t+1)—l[ﬁ—t+ln( +1|+C
2 212 £

1
=‘—1[2(t2 —Dhje+1] -2+ 21]+C

1
19. Letu = Inx, du = ;dx

J(ln X) dx = J-(ln x)z (lnX)S G
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dx = v=

le, an
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-
20.dv=$dx=> v=f;3 x
u=Inx =>da=—d‘
L, __ _-+C
_——+ —dx =
h‘ 2

Y =>du=(2xe7-'+e2,)d
’ “-’l'(?.x+|)dx
xe fell
f(2x+ 1) 2(2x + 1)
.. +Cm
2(2x + 1) i

1
=t v= [+ 1)2xde= —30 )
d\—-(xz+l)zdx=> [ s b
u= 2 = du = (2% + 2xe”) dx = 2xe"(

e 227
B A T S +f“"zd" ErETM

23. Use integration by parts twice.

D) dv=edr = v=fe'dx=e'

U=x = du=2y4r

f(f‘ Ue‘dr=fx2e'dx—fe'dx=x2e'—2fxe'dx—ex

1 1 1
2 =x. = l=dr= -
24. av Sdr = [

X

u_mh:du‘_
ID(ZX) - 111(2.1' l
1.2 ‘dx:_ “-LC
x
In
=—%+c
26, dy = — 1
v ‘/+\31dx=> v—f(2+3x)1/2(bc \/2\+E
‘= :du-
= Jmex 2
Jz\m
* (2+3x)3/2
27 + :2\/2\4.3"
w

xze‘le‘z e

202 + 1)

(2 dv=edr = v=fe"dx=e’

u=x = du = dx

TEFC= (x— 1) 4

25, dv=\/i~\1dx§ v=f(x-1)'/2dx=32{.r

U=y @du=dx

fx X~l¢~~dx—1)3/2__[(1_1)3/2dr
Syx - qpn2_ 4, 52 4 C
) 5=
< 2x— 1p2
N ) Gx+2)+cC

Oy —
o 2(2+3x)]+C=2‘/2+\3r

T (Bx—4+C



A O8N vy = vo=
:0, o jCOS Xdy = Sil‘lx '
28. dv = sinxdyx => v = —cos ¥

wet s dx u =X = du = dx

e si s =
f‘“’s"d‘ £ sin x fSlnxdr=xsinx+cosx+C fl’smdx

]

=XCOS X — J —Cos X dx

—xcosx +sinx + C

29. Use integration by parts three (imes

= “(1 = - . .
(‘l) u X u BXJ dx. dV = smxdt.v = —=COos x (2) u= Iz. du = 2.\‘(1.\’. dv = cos xdy.v = SinXx

3 e PR | v
fr sin dx X cosx + 3f.t2msxdx [!“ﬂin,td.t = _r\mq.‘. + 3[_‘33”1_‘- - ZJ‘I'.\IH Idjl

= —xcosx + 3 siny — bj\ sin x dy
() u = xdu=dx.dv = sin x dx, v

- TCosx

f.r’sinxdx = —xcosx + 3x? sin x — 6[-xcos,r 3 fco“d"J

=

~xPcosx + 3xdsinx + 6xcosx - 6sinx + C

30. Use integration by parts twice.

(1) u=x* du = 2xdx, dv = €Os xdx, v = sin (2) u=x,du=dv.dv = sinxdy,v = —¢oOs ¥

fszOSxdx = x?sinx — ZJ-.rsin,rdn“ fr-’cos.xdr = sinx - 2[-—‘rcos v+ Jcm !(lll

= x'sinx + 2xcosx ~ 2siny + C

M. wu=1t,du = dt, dv = cscreotdn, v = —¢scr A2. dv = sec Htan O dO = v = J"cc Oran 0 do ~ sec 0
frcscrcouah:—rcsct+fcscrdl u=0 => du = dh
= —rcsct = Infesct + cott]| + C flhcc Otan 6d6 = G sec § - Iscc 0dy

il

Oscc O - lnl\c(' 1 + an [}[ b

B.dv = (i\' = v = fd.l‘ =X M. dv = dx = ym= de = y
1 _ = |
U =arctanx = du = T+ = dx M= arccosx = dy = —— e
) =5
arctan x dx = xarctan x — = ad-r- 4farccosxdx=» X arceos x + X__
S E [re [ A==
=-‘ar°“mx—%1"(l+“:)+c = 4[xarccos x - VIT=Hd+c¢
35, Use integration by parts twice.
2 gy = S (2) dv = = 5 l
(1)dv=e7-‘dx=> v = e_d\—z = dx = = e"i’(=;e"
u=sinxy = du = cosxdx U=0cosx = du= —sinrdr

—CONTINUED—
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35, —CONTINUED— e 1 sinx ~ 2\2
1 2¢ cOS X ’2
1 5 - 4
/ez'sinxdr=5€2’5'"x 2_/ g
1
E/ez‘sinxdr = -21—62'5inx - Z[Z‘COSI

/ > sin x dx = 5le2’(2 sinx —cos ) + €

36. Use integration by parts twice. (2) dv = erdx = v= fede = X

() av=e'dv = v:/e‘dt""«" u:siﬂZX=>du=20052J‘dx

u = cos 2x = du = —2sin2xdx .
e’sian’zf"tCOSZde

. _ +2
[e*coszxdx=ercoszx+2fe‘smlxdf“"°°szx (
5[8‘0052xdx=e‘c052x+2e'sin2x

fe‘coslxdx=§—x(coslx+25in21)+c

37. )":xe"z 38. dv=dx = V=X
= 1 :
}-fxe‘zdx=5e*2+c u=lnx=>du=ldx
x
y' =Inx

y=flnxdx=xlnx— fx(i)dx

Txbx-x+ C=x-14+my+c
39. Use integration by parts twice,

(1) dv = =
md/ = y= [(2 + 3124 = 5\/2 + 3¢
u=y2 = du =24,
(2) dv =
V= V24 3Md = v=[(2+31)l/241=g(2
U=y g\ ¥ 3P
= du = 4¢
_ 2 2 ST
y= 4 = V233
vZ+i3 3 ‘5[’ 2+ 314
SHITE 4,
3 55{3(2 +3’)3/2*2f(2
2aEy Rl
3 T2+ 3pa 16(
405 (2 + 35/
2wy BT

(27,2 —
405 t 24[+32)+C
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/

4. Use integration by parts twice.

) dv=vx " ldx = = :
v (= 172 gp = %(1 — 1)

— y?
u—x = dll: 2-7((1x
(2) av = (,1' = ])3/2dx -t 9 f(
= [ = pr2ay = 3x -
— V=S
u=2Xx — d'l:dl
y = frz\/ x — 1ldx

&
B — 132 = if”_ . | _
x — 1)V2 gy = 2
3 ( 1)32dx = 5_\-2(); - 1)¥2 - g %x(x — )52 — %J(x _ l)’”cbc]

3
¥ — 1)¥2 — _8..‘.(1, 16
- 1)52 16 — 1)3/2
15 P2 lOS(x— ])7/2+C=_2_(x___1_0§l)_—(]5x2+ 12x + 8) + C

41. (cosy)y'=2x
fcos_vdy=f2xdx
siny =x2+C
42-d"=dx = V=jdx=x
u=arctan§=>du=——l——-<l)dx___2__
T+ 2R\ F T+ ®
X
y = |arctan - dx = z_ 27
f > X arctan 5 f4+x2d.x=xarctan%—ln(4+x2)+c
43. (a)

d
(b) Zxx = xJycosx, (0,4)
olle

Lo

d.
-—y-=fxcosxdx
y

fy—'/zdy=

2y'/2 = xsinx — Jsinxdx

osx +C

fxcosxdx (u = x,du = dx,dv = cos xdx, v = sinx)

= xsinx + C

0,4): 2(4)/2=0+1+C = C=3

2y = xsinx + cosx + 3



