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6. J'ln3xdx 7. steczxdx 8. fﬁcosxdx
u = In3x,dv = dx u = x,dv = sec* xdx u = x% dv = cos xdx
9. dv =e2dx = v=je‘hdx=*—;~e"” 10. dv = e *dx = v=je”dx=—e'*
u=x = du = dx u=x = du = dx
xe Fdx = —-I-xe‘z‘ - —le“'-‘dx Loax = |xexdx
2 2 e
=den_Liayca ](2x+l)+C
2 4 4e2x

= —xe ¥ — J’—e“dx =—xe*—eg*+C

11. Use integration by parts three times.
(1) dv = e*dx = v=fexa!x=ex (2) dv =e*dx = v=J'e‘d.x=e' (3) dv = ¢e"dx = v=je‘dx=e’
u=x = du=73x dx u=x> = du=2xdx u=x = du = dx
J'x3e’dx=xae'—3J'x2e*dx=x3e’—3ﬂe’+6J.xe"dx

=x% — 3x% + bxe* — 6"+ C=e(x*—3x2+6x—6) + C

1/t
12 f“"—d: J'e""'(rl)df —elht 4 C 13. jﬁe”dx=%1¢"(3ﬂdx=%e"+€
4
14. dv = P dx = v=J.x3dx=% 15. dv = tdt = v=J£dr=—
1 1
u=Inx = du=-—dx =ln(t+1) = du=——dt
x t+ 1
x4 1 x4 12 1 2 .
= = e 3 — ey == —
J’ﬁlnxdx 7 nx 4J.xd.x 41nx = Fe J:ln(r+l)dr 5 In(e + 1) 2J’:+1d’
=Zamx-1) +C e ( -1+L)d;
16 2 2 £

=£ln(r+l]—l[£—r+l{r+l)]+C
2 2|2 1

= 3—1[2(:2 —Dfe+ 1] =2+ 2]+ C

1 ;
16. Letu=!nx,du=;dx. 17. Lelu=lnx.du=§dx.

jﬁdx - J (lnx)'l‘(i)dx = 2(%1)2 +C J fmeh J(ln 9= ““3‘)3 +c
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18.dv—;dx=> V—J'xldx %z

u=Inx =>du=£dx
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e B 2
19. dv = G = v f{2x+]) dx

1

T2+ )
m—:dx=—m—x+J'%dx=—m—x—l+C u = xe* = du = (2xe®™ + ™) dx
e * x * = e2(2x + 1) dx

_xe> o ___x¥ e
J(zxﬂ)z““ ZerE I e
__Txe® ¥
_2(2x+l)+4+c
er
T €
- X = ltzasvrsme ik
20.dv—(x2+1)2dx=> v J’[x + 1) 2xdx W+ )
u = x%e* = du = (2% + 2xe®) dx = 2xe”(x* + 1) dx
e? x2e? R
(x=+1)2d‘"”z(x2+1)+f*"'idx“ Wiy T 2t tC

21. Use integration by parts twice.

(1) dv = e"dx = v=je‘d.x=e"

u = x*

= du = 2xdx

J'(xz— I}e-'a[x=J.xze" dx—je*dx=xie*—2jxe*dx—e*

(2) dv = e¥dx = v=Je‘dx=e‘

u=x

= du = dx

=ﬁef—2[xe*—fe*dx]—eﬂzxﬂex—zxe'+er+c=(x— 1) + C

1 1 . |
Zz.d\'—;dxzb V—J’xzdx— =

u=In2x =»du=%dx

In2x) , W) (1,  In(2x) 1
J‘x2 = E +Jﬂdx_

X

- @)+l

X

c

2.4.dv=—1-

+C

2. dv=Jx—ldx = v=J-(x— 1)”2dx=§(x— 1)3/2

U=x

= du = dx

Jxmdx = %x(x —1)3/2 — %J’(x — 1)32dx

2 e A e
3x(x 1) ls(x 152 + C

= 3/2
= %(h +2)+C

' :
dx = v=|@2+3x)"2dx=%/2+3
2+ 3x Y j( # 3 *

H=x = du = dx

X 22+ 3x 2
dx = ==1 2+ Ixds
J\f‘2+3x 3 3J' .

=—2-"c---23;3”:—24—_‘?{24-Z‘L'c)i""’z+C'-——-2~—22~7-,|'—3x[9x—2{2+3x):|+C=m

27 (Bx—4)+C




92 Chapter 7  Integration Techniques, L’Hépital’s Rule, and Improper Integrals

25. dv=cosxdx = v= jcosxdx = sinx 26. dv = secftanfdfd = v = fsec&tanﬂd& = secl
u=x = du = dx u=40 = du=db
chosxdx = xsinx — jsinxdx = xsinx +cosx + C fﬂsecﬁlan&dﬂ “ilmecd = Jsecﬂde

= @secO — In|sech + tanf| + C

27. dv = dx = v=J‘d.x=.r 28. dv = dx => v=J'dx=.r
1
u=a:ctanxmdu=l+x2dx u=arccosx=>du=—ﬁdx
x
jarctanxdx=xarctanx—jl +x2dx Jarccosxdx=xarccosx+j—-—_1x xzdb:
=xarctanx—:,lz-ln(l+x2)+c = xarccosx — /1 — x>+ C

29. Use integration by parts twice.
(1) dv = e¥dx = v=Je’-“dx=%e7‘ (2) dv = e¥dx = v=Je’“dx——-%ez“
u=sinx = du = cosxdx u=cosx => du= —sinxdx
J’ezxsinxdx = la‘e”‘sinx = lje’-‘cosxdx = lozz“fsinx = l(le""‘u::a:)s.:c + -I-Jez"sinxdx)
2 2 2 2\2 2

5| g el o o Loy
4Je smxdx-—ze sinx — ze*cos x
Jel‘ sin x dx = %eﬁr(z sinx — cosx) + C
30. Use integration by parts twice.
(1) dv=e"dx = v=J-e"dx=e" 2)dv=¢e*dx = v=J'e’dx=e“
u=cos2x = du = —2sin2xdx u = sin2x = du = 2 cos 2x dx

J’e'cos2xdx=e"cost+2J.e‘sin2xdx=e"c052x+ 2(e‘sin2x— ZJ.EXCOSZde)
SJe‘coshdr = ¢*cos 2x + 2¢*sin 2x

J’e"cos 2xdx = %(cos:!x + 2sin2x) + C

3L y' = xe® R.dv=dx = v=x

. _1
y=jxe‘2dx=%e"‘+c u—lnx=>du—xd_x
y'=Inx

y= jlnxdx=xlnx~ J.r(:l;)dx

=xlnx—x+C=x(-1+Inx)+C
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33. Use integration by parts twice.

(1) dv = = f(z + 30" V2dr = %m

1
—_—dt =
2+ 3t Y

u =2 = du = 2tdt

(D dv=V2+3tdt = v= j{Z + 30)V2dt = %{2 + 31)3/2

U=t = du=dt
\/2 +3r J’
= 2+ 3td:
== G
2.
= 2L—§+—31 4[2%2 + P2 — —J’[z + 31) 3f1’-d:]
222 +3t 8t 5
= —— /2 _ 5/2
3 2,,,(2+3:) +405{2+3r] +C
——“:{;’3(2’nz 24t +32) + C

34. Use integration by parts twice.
Mdv=Vx—ldx = v= f(x — 1)V24x = %(x - 1)¥2
u=x? = du = 2xdx
@ dv=(x—1)dx = y= f(x — 1)y = %(x — 1

u=x = du = dx
yiE J'xzmdx
=200 — gpip— ffx(x ~ 124y
3 3
= %xz(x - 1}3'{2 — %[%x(x = 1)5/2 - %J’(x = 1)5;’2 dx:l

w2 atale . B eh . 16 7/2
= x(x 1) lsx(x 1) +105(x )2+ C

EZ-(%(15):2+12x+8)+6‘
35. (cosy)y’ = 2x ‘ 36. dv = dx = v=jdx=x
cosydy-—*fodx . _ x 1 () 2
f , u = arctan 3 => du = T+ G272 dx = 4+x2dx
Ty
it = |arctanZ dv = xarctan 2 — |24
y T L e

= xarctang— In(4 + x?) + C
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37. (a) (b) ‘f—é = xJ/ycos x, (0,4)

f%:fxcosxdx

J.y"/zdy = J.xcosxdx (u = x,du = dx,dv = cos xdx, v = sinx)

292 = xsinx — J‘sinxdx

=xsinx + cosx + C
0,4): 2M'2=04+14+4C= C=3

2y = xsinx + cos x + 3

38. (a)

d_}'__ —x/3 o} ( _E)
(b) Pl sin 2x, | 0, 37

y= Je‘“”’ sin 2x dx

Use integration by parts twice.
(1) w=sin2x, du= 2cos2x

dv = e-X,’3 dx, pyv= — 39“"""’3
je“‘ﬂ sin 2xdx = —3e~*/3 sin 2x + J.ifuf."""3 cos 2x dx

(2) u=cos2x, du = —2sin2x

dv = e 3dx,v = —3¢ 3

Je“""a sin 2xdx = —3e~*/3 sin 2x + 6[—3:2”‘/3 cos 2x — J’ﬁe"‘/3 sin 2x dx] +C

37J-e"“’3 sin 2xdx = —3e *3sin 2x — 18¢ 3 cos 2x + C

P J‘.‘z‘"f/3 sin 2x dx = ;—7[—3e‘*/3 sin 2x — 18e*/3 cos Zx] +C

=18Y =18 Ly iy =
(0,'—:;7"). 37 —37[0 18]+ C = C=0
=1

=5 [3e=*/3 sin 2x + 18e*/3 cos 2x]



95

Section 7.2 Integration by Parts
: - 1 A2
39. dv=sin2xdx = v= 51n2xdx=—5c052.r 40. dv = xdx = v= xdx=—2-
u=x = du = dx 2x
u = arcsinx* = du = ———dx
=5 1 L —x*
xsin 2xdx = —xcos 2x + — | cos 2x dx
2 2 e 2o, X3
X arcsin dx——*z—arcsm;_r - —IJ_*_—T;dx

_1 I
2 X cos 2x 451n2x 6

l = -xziarcsin »+ %(Z)(l -x)2 4+ C
= 4—(sin2x — 2xcos2x) + C

=%[x2arcsinr?+ J1=x+C

T m
Thus.J' xsin 2x dx = [%(sian — 2x cos ?_x}] = —%T. | i |
0
= Thus, J’ x arcsin x%dx = E[xz arcsin x? + /1 — x“]
0 0
= m—2)
41. Use integration by parts twice.
(1) dv =e*dx = v=je"dx=e" (2) dv=¢"dx = v=je"d.x=e’
u=sinx = du = cosxdx u=cosx = du = —sinxdx
je"sinxa[x = e*sinx — je*cosxdx = e¥*sinx — e*cosx — Je*sinxdx
2fe‘ sin x dx = e*(sin x — cos x)
ex
e*sinxdx = ?(sinx —cosx) + C
1 x 1 . _ +
Thus, | e*sinxdx = [e—{sinx — cos x)] = E(sin 1 —cosl) + L elsinl — cos1) + 1 = (.909.
> 2 o 2 2 2
42. See Exercise 1. 43. See Exercise 23.
1 1 w/2 w2 o
J.xze"dx = ':xze"t — 2xe* + 23*] =e—2=0718 J xcosxdx = [xsinx + cosx] g = 1
0 0 0 0
44. dv = dx = v=Jaﬁx=x
N ]
u=1In(l + ) = du——l +x2dx
252
= 2y —
fmU + xdx = xIn(1 + x?) Jl R

=xIn(l + x?) — 2[[1 —ﬁ;]dx =xIn(l + x2) — 2x + 2arctanx + C

1 1
Thus.f In(1 + x?)dx = [xln(l + x%) — 2x + 2arclanx] =In2-2+ g
0 ¥ 0



