V3 _dx J-tan'\/— sec?u du

@0 14 tan®u

,[”/3 sec’udu

84. (a) J’

i3
—.[ secu du
secu 0

3oodx

Vi+x?
=n(2++3)-1n 1+0)=In (2+3)

Section 6.3 Antidifferentiation by Parts
(pp. 341-349)

OIN

——= _[;msecu du= [1n|secu +tan u|:|:/3

Exploration 1 Choosing the Right u and dv
1. u=1 du=0
dv=xcosx v=Ixcosxdx

Using 1 for u is never a good idea because it places us back
where we started.

du=cosx—xsinx
v=[dr=1

The selection of u = x cos x will place a more difficult

2. Uu=xCOSX
dv=dx

integral into Ivdu.

3. u=cosx du=-sinx
dv=xdx v=‘[xabc=x2
The selection of dv = xdx will place a more difficult
integral into J.vdu.

4. u=xand dv= cosxdx are good choices because the
integral is simplified.

Quick Review 6.3

1. % = (x2)(cos 2x)(2) + (sin 2x)(3x?)

Section 6.3

6. y=cos'1(x+1)
cosy=x+1
x=cosy—1

1, 1 '
7. _[ Sin7x dx =——CcosS7x
0 T N
=—lcos7r+-1—coso
n n
=—l(—l)+—1-=—2-
b3 n T

8. D >
dx
dy = e dx
Integrate both sides.
Idy = Iezx dx

1 2x
=—e”+C
Y73

9. ay =x+sinx
dx
dy = (x+sinx)dx
Integrate both sides.
J.dy = J_-(x +sinx)dx

1
y=5x2—cosx+C

W0)=-1+C=2
Cc=3

1,
=—x“—cosx+3
y 2 x

X

10. 4 1e"(sinx—cosx)
dx\ 2

= %e"(cosx+sinx)+(sinx—cosx)—;-ex

279

1
=2x3 cos2x +3x2 sin2x =—e"cosx+le"sinx+le"sinx—le"cosx
2 20T 2
=e"sinx
2. Y (ez")( 3 )+1n(3x+1)(2e2")
dx 3x+1 Section 6.3 Exercises
e 1. [xsinxdx
=3x+1+4e mex+D J
dv=sinx dx v=_[sinxdx=—cosx
3 Qz 1 U=x du=dx
dx 1+(2x)° —xcosx—J.—cosxdx=—-xcosx+sinx+C
2
Tt 42 2. ‘[xexdx
4 dy _ 1 dv=e"dx v=Ie"dx=e"
T \fim(x4+3)? u=x  du=dx

5. y= tan™" 3x
tany=3x

x—ltan ‘
3 y

xe* —Iexdx =xe* ~e*+C
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3. [3te¥ar
eZt
av=e¥dt  v= Je2'dt =
2
u=73t du=3dt

2t 2t
3ze——j3 =32 3
2 2772 4

4, _[2 tcos (3t) dt

dv=cos3tdt v= J-cos (Btydt= sin 3¢
u=2t du=2dt
2 3“;3’ _st11133¢ di = —i—tsin3t——§—cos (31)+C
5. Jx2 cosx dx
dv=cosxdx v=Icosxdx=sinx
u=x? du=2xdx

x*sinx— Iszinx dx

dv=sinx dx v=J'sinxdx=—cosx
u=2x du=2dx

x¥sinx +2xcosx— IZcosxdx

2

=x“sinx+2xcosx—2sinx+C

10.

dv=sin(£] y= jsin(f)dx=—200s(£)
2 2 2

u=4x du=4dx

252 sin(%)+ 8xcos(§)— j8c0s(-§-)dx

=2x%sin X + 8xcos(—§—)—16sin(%)+ C

. Jylnydy

2

v=J-ydy=—y—

dv=ydy 5

u=lny du=ldy
y

1, Y1, 1, 5
“Pmy-[L2dy=—y*my-L+C
;Y Iy '[Zy y=2y Iny="
ft%ntdt

3
dv=r*dt v=_[t2dt=t—

3
u=Int du:%dt

3
Lpme-Lyc
9

3
ltSInt—Jt—ldt
3 3t 3

11. _[dy:j((x+2)sinx)dx
6. [x%e"dx
dv=sinxdx v= _[sinxdx=—cosx
_ X _ —x _ —Xx
dv=e"dx v—J.e dx=—e U=x+2 du = dx
w=x? du=2xdx —(x+2)cosx—I(—cosx)dx=—(x+2)cosx+sinx+C
~x?e ~ [-2x e Fdx=—x’e + [2xeF 4 C 2 = —(0+2)cos(0)+sin(0)+ C
dv=e* v=je_"dx=~e_Jt 2=-2+C
u=2x du=2dx C=4 .
2 —x _x . 5y Ty y y=—(x+2)cosx+sinx+4
—-x‘e " —~2xe —J—Ze dx=~x"¢"—-2xe " -2 +C Pap——
7. 35 Pdx R
2% ]
=2 = [e?gp =€ SEIES
dv=e“*dx v—Ie xdx—T ]
u=3x* du=6x [—4, 4] by {0, 10]
3 2™ 16 fz_)_c.dx__?i 22 ‘[3 2% 1o 12 de:_[er‘xdx
X 5 " X 5 —2x e —|3xe . ,.
dv= e v=Je2xdx=f— dv=¢e"dx v=Je dx=—e
3 =3 2 u=2x du=2dx
3” =X ) “= o ; 3 3 ~2xe " —-J—Ze_xdx=—2xe"x —2¢7*+C
Syt | Zxe? - j3e———dx =232 — x4+ e 4 C 3=-200) V=24 C
2 2 2 2 s-C

y=-"2xe *-2e*+5

[-2, 4] by [0, 10]
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13. [du=[xsec® xdx 16. [dy=[2xJx+2 dx
dv=sec’xdx v= Jseczxdx= tanx dv=(x+2)%dx v= J'(x+2)1/2 dx:% (x+2)?
_ _ 3
w=x dw=dx u=2x du=2dx

X tanx—Itanx dx=xtanx+Inlcosx|+C
1=0tan (0)+Inlcos (0) I+ C

c=1

u=xtan(x)+Inlcos(x)|+1

%x(x+2)3/2 - j %(x+2)3/2 dx

4 8 572
=—x(x+2)" " -—x+2)Y"“+C
3x(x ) 5 (x+2)

4 w8 512
O0==(CDE1+2)" ——(=1+2)""+C
3( ) ( ) 15( )

\
)
)
i
3

28
15

y= %x(x+2)3/2 —li (x+2)"% +

14. jdz=x3 Inx dx

4
dv=x%dx v=Jx3dx=x—
4

S

u=Inx du:ldx

17. Ie" sin xdx

Cdv=etdx v=fe"dx=ex
u=sinx du=cosx dx
e‘”sinx—je"cosxdx
dv=e"dx vzjexdxzex

u=cosx du=-sinxdx

Je" sinxdx=e* sinx—[ex cosx— J-—e“ sinxdx:l
eX
‘[e" sinxdx= z(sinx—cosx)+ C

18. _[e_‘ cos x dx
[0, 51 by [0, 100]

15. [dy=[xx—1adx

dv=cosxdx v=jcosxdx=sinx

u=e* du=-e"dx
-X 1 _x s

dv=(x—1)"2 dx v=J(x—1)1’2dx=z(x—1)3’2 e smx—J.—e sinxdx

U= x du = dx 3 dv=sinxdx v= Isinxdx:-—cosx
u=e~ du=—e"dx

%x (-2 —j%(x—l)mdx

[e"‘ cosxdx=e *sinx— |_e"" CcOSx— f—e"‘ cosxdx-|
v L= v =]

=2 x4 C e
3 15 Je"‘ cosxdx=7(sinx—cosx)+C

2 n 4 52
2==OA-1D)"*"-—0-1y"*+C
3()( ) 15( )
C=2

2 4 51
= - o2 42
y 3x(x ) 15(x )

ittt i

et AL AL

[1, 5] by [0, 20]
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19. _[ e* cos 2x dx
dv=cos2x dx v=[cos2x dx=%sin2x
u=e* du=ée"dx
le" sin2x—Jlsin2x e dx
2 2
dv=lsin2xdx v=J—1—sin2x dx:——l—cos2x
2 2 4

u=e* du=e"dx
Jex cos2x dx

= le" sin2x—[—le’r cos2x — _[—lcos2x e"dx]
2 4 4
J'e" cos2x dx = le" sin2x+le" cos2x—lje" cos2xdx
2 4 4
%J.ex costdx:%ex(Zsin2x+cos2x)
X
J-e" cos2xdx=%(2sin2x+cost)+C
20. [ sin2x dx
dv=sin2x dx v= _[sin?.x dx=—%cos2x

u=e”* du=—e *dx

—le”’ cos2x— jlcosm e Ydx
2 2

dv= lcost dx v= JlCOSZx dx= lsin2x
2 2 4

u=e " du=—e"dx
[ sin2x dx

= —le“" cos2x—|:le"‘ sin2x— j—le—" sin2x dx]
2 4 4
Je"‘sian dx
1 _, 1 .. | B
=——¢g "cos2x——e sm2x——J-e sin2x dx
2 4 4

) j e sin2x dx = —1e""(2cos2x+sin2x)
4 4

Jx4e"x dx
=—xte™F —4xdeF 122%™ = 24xeF = 24e™F +C
=—(x* +4x3 41257 + 245+ 24)e* +C

X

22. Use tabular integration with f(x)= x*—5x and gx)=e

f(x) and its g(x) and its
derivatives integrals
2_
x°—5x +) &
X
2x -5 =) e
2 +) &
0 ¢

[G?=5x)e* di=(" - 5x)e" = 2x—5)e" +2¢"
=2 -Tx+7)e

23. Use tabular integration with f(x) = x> and glx)= e,

J(x) and its 2(x) and its
derivatives integrals
~o_ 7
_1 o
3x2 ) E [4
1 _
6x ( +) Z [4 2
_1
6 (_) 3 €
1
0 6 €
e dx
_o X 3 200 3 ax 3w o
2 4 4 8
_-— x_3 ﬁ + 3_x 3 —2x + C
2 4 4 8

—X . . . _ .3 _
J e sin2x de=—F (2cos2x+sin2x)+C 24. Use tabular integration with f(x) = x" and g(x)=cos 2x.
5 - f(x) and its g(x) and its
21. Use tabular integration with f(x) = x* and gx)=e". derivatives integrals
F() and its 2(x) and its © ) cos 2x
derivatives integrals \ |
32 - — sin 2x
x4 ( ) &> \ 2
+
\ 6x ) s % cos 2x
4x3 (‘) __e-—x \ 1
\ 6 ) —— sin 2x
2 ~X X 8
12x QI \ 1
0 I3 cos 2x
24x (__) —*

3 2
x—sin 2x+3icos 2x—2sin 2x—§cos 2x+C
2 4 4 8



j

25, Use tabular integration with f(x) = x* and g(x) = sin 2x.

f(x) and its g(x) and its
derivatives integrals
\ sin 2x
-1 cos 2x
\ 2
\ - l sin 2x
~ o8 2x

2

1
sz sin 2x dx = —%x cos 2x+§x sin 2x+%cos 2x+C

nL2
= 1-2x cos 2x+£sin 2x+C
4 2

/2

I 2
J.mx2 sin 2x dx = 1-2x cos 2x+ fsin 2x
0 | 4 2 N

2
1—2(72’) .
N A (—1)+0—[ZJ(1)—0

4
2
71073
8§ 2

Check: NINT(xz sin 2x, x, 0, gj ~0.734

26. Use tabular integration with f(x) = **and g(x)=cos 2x.

f(x) and its g(x) and its
derivatives integrals
x ) cos 2x
3x2 \_)A —;— sin 2x
6x ) - i— cos 2x
6 © —% sin 2x
0 Tlg €08 2x

Section 6.3 283

3 3 32 3 /2
jﬂ/2x3c032x dx = X sin 2x + 2 2 lcos2x
0 2 4 ) 4 8 X
3 3
=0+ —-=|(-D-0— -= |1
[16 J( )- ( 8J()

Check: NINT(x3 cos2x, x, 0, g) ~-1.101

27.Let u=e?* dv = cos3x dx

du=2e** dx y= 1sin 3x

Jezx cos 3x dx = (ezx)(—sm 3x) J.[%sin 3x)(2e2x dx)

= le“ sin3x— Zjeh sin 3x dx
3 3
Let u=e* dv=sin3x dx
du=2e" dx v=—é—cos 3x

1
je2" cos 3xdx= §e2" sin 3x

—%I:(eh)[—% cos 3x)—J-(—%cos 3x)(2e2x dx)]
= ée” (3 sin 3x+2cos 3x)—gje2x cos 3xdx

EJer cos 3x dx =ée2x(3 sin 3x+2cos 3x)

Jezx cos 3x dx = %ezx (3 sin 3x +2cos 3x)
3 1 ¥
J_zezx cos3x dx = [Eez" (3sin 3x+2cos 3x)]
2

= %[es(?) sin9+2 cos 9)
—e*(3sin(-6) +2 cos (-6)]
= %[eG(Z c0s 9+35in 9)

—e™*(2cos 6—3sin 6)]
~—18.186

Py

x3 cos 2x dx—lx sin 2x+3x cos2x—£x
2 4 4

sin 2x—§ cos 2x

3 2
= x__3_x sin 2x + SL—E cos2x+C
2 4 4 8

Check: NINT(e“ 08 3%, %=, 3) ~—18.186

28.Let u=e > dv=sin2x dx

du=-2¢"% dx =—lcos2x

v
1
.[ *sin 2x dx = (e [ > cos 2xJ
1 —2x
(——cos ZxJ( 2e” dx)

= e * cos 2x — J “2¥ cos 2x dx
2
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28, Continued
Let u=¢%* dv=cos 2x dx
2% 1.
du=-2e¢ ““dx v=551n 2x
Je_usin 2x dx = _%e—u cos 2x— [(e_zx)(%sin 2x)
—J(%sin 2x](—2e—2x dx)}

= —%e‘zx(cos 2x+sin 2x) — J.e“z"sin 2x dx

2.[ ¢ **sin 2x dx = —%e‘z" (cos 2x+sin 2x)+C

e—2x
Je_2xsin 2x dx=— 2

(cos 2x+sin 2x)+C

2 —2x
j e 2*sin 2x dx = [— ¢
-3 4

2
(cos 2x+s8in 2x)]
-3
et
= _T(COS 4 +sin 4)

5
+ —I[cos(—6) +sin (—6)]

o
= —T(cos 4 +sin 4)

&8
+ T(COS 6—sin 6)

~125.028
Check: NINT (e"2" sin 2x, x, - 3, 2) ~125.028

29, y= sze‘b‘ dx

Let u=x> dv=e%dx
du=2x dx v=-L1Ie4”

y= (xz)(%e“x]—.’.(%e‘uj(bc dx)

=-1—x2e4"—ljxe4"dx
4 2

1 1 1
y= (ln x)[ngJ— I[g)(s](;dx)
1 1
y= §x31nx—§fx2dx

y=1x3 ]nx—lx3+C
3 9

31. y=[0sec™'0 df

Letu=sec™'0 dv=0do
duz—l——du v=162
oNe? -1 2

Note that we are told 8> 1, so no absolute value is needed
in the expression for du.

PPN [ PR T P !
y=(sec 6)(29) J.(ZO )[—9 02_1116}

0 0do

2
- -1g_1
Y—TSCC 9—5‘[\/02__.1.

Let w=6%~1, dw=20d0

& 0 1 -2,
y=sec —Zj.w w
2

y= %ﬁsec_le—%wv2 +C

2
y= %sec_le—%\lez -1+C

32. y= [0 seco tan do
Letu=0 dv=secf tanf do
du=dé v =secl
y=0 secO—Jsec 0 do
y=0secO— 1n|sec9+tan9 +C

Note : In the last step, we used the result of Exercise 45 in
Section 6.2.

33, Letu=x
du=dx

Jx sin x dx=-x cosx+‘[cosx dx

dv =sin x dx

V=-—-C0sx

Letu=x dv=e* dx ,
1 =-—x cosx+sin x+C
du=dx v=—e¥
4

1 a4 1 1) (L a
y=gxe 2[(x>[4e ) J(4e ]dx]

1
y= lx2e4" —lxe“x +—e¥ 1 C
32

30. y=_’.ximxdx

Letu=Inx dv=x*dx
du=ldx v=lx3
X 3

134 4 L3 S
(a) Jo |x sin x| dx = Jo X sin x dx

= [—x cos x +sin x]g
=-n(-D+0+0(1)-0
=7

(b) f;ﬂ|x sin xl dx = —jjﬂx sin x dx

. 2
=[x cos x—sin x ]
=27(1)-0~-#n(-1)+0
=3r
(c) I;”|x sin x| dx= j:|x sin x| dx+J:”|x sin x| dx

=n+3n=4n



34. We begin by evaluating f(xz +x+1)e™* dx.
Let u=x*+x+1 dv=e" dx
du=Q2x+1)dx v=—e"
I(x2+x+1)e_“ dx
== +x+1)e ™ + [Qr+1)e™ dx
Let u=2x+1 dv=e* dx
du=2dx v=—e"*
_"()«:2+x+1)e_’r dx
=@ +x+1)e* —Qx+1)e™* +Jl2e"‘ dx
=+ x+D)eF—Qx+1)e -2 F+C
=@ +3x+4)e " +C

The graph shows that the two curves intersect at x = &,
where k = 1.050. The area we seek is

J.(f(x2+x+1)e_x ——j:xz dx

= l:—-(x2 +3x+4)e”* ]k - [lx3 Jk
0 3 o

~(-2.888+4)—-(0.386-0)
={(.726

35. First, we evaluate Je_' cos t dt.

Let u=e’ dv=costdt

du=—-e"'dt v=sint
Je”’ cos tdt=e"sin t+ jsin te' dt
Let u=e"' dv=sin tdt

du=—-e"" dt v=—cos ¢
Ie"cos tdt=e'sin t—e 'cos - Je_’cos tdt

ZIe"'cos tdt=e'(sint—cos)+C

_[e_’cos tdt= %e" (sin t—cos )+ C

Section 6.3

38.B. Ix2cos x dx=x%sin x+2x cos x—2sin x+C

See problem 5.

_[2x sin x dx=-2xcos x+2sinx+C

See problem 1.

hix)= sinx+C
39. B. Jx sin (5x) dx

dv=sin(5x) dx v= Isin(Sx) dx=—é cosSx
du=dx

—%xcos(Sx)— J—%cos(Sx) dx

u=x

= —%xcos(Sx) + %sin(Sx) +C

40. C. _[x csc? x dx

dv=csc?x dx v= J-csczx dx=-cot x
du=dx

—X cot x—J‘—cotx dx=—-x cotx+In lsinx|+C

u=x

41.C. [dy=[4xInx dx

dv=4x dx v=[4x dy=2x"
u=Inx du=ldx
x
2x” In x- [2x° L momr-x2+c
x
42.(a) Letu=x dv=e* dx
du=dx y=¢e*

Jxe" dx=xex—jex dx
=xe*-e*+C
=(x-De"+C

(b) Using the result from part (a):

Let u=x? dv=e”* dx

du=2xdx v=e*

¥ dr=x%e* —Ierx dx
=x%* —2x-1e* +C
=x2-2x+2)e +C

285

-~ Nowwefind the average value of y.= 2¢~'cos tfor

0<r<2m.
1 p2n -

Average value = —I 2e"cos tdt

2r 70

1 ¢2

= —J " e tcos t dt

Y0

2

= ie" (sin ¢~ cos t)]
2r

1]

ir .
=E|:e (= 1)-e’(-1)]
_
! 2e ~0.159
T

36. True. Use parts, letting u = x, dv = g(x)dx, and v = f(x).

37. True. Use parts, letting u = x2, dv = g(x)dx, and v = f(x).

(c) Using the result from part (b):
Letu=x> dv=e*dx
du=3x%dx v=e"
Ix3 Fdx=x" & —ijz e* dx
=x%" =302 -2x+2)e" +C
=’ =32 +6x-6)e* +C
d"

n

@) {x”‘—%x"+£7x"—---+(—1)" X" e*+C
or [x" —nx"n—-1)x"% -

...+(_1)"-1(n)u+(—1)"(n!):|e* +C
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42, Continued
(e) Use mathematical induction or argue based on tabular
integration.

Alternately, show that the derivative of the answer to
part (d) is x"e™:
di[(x" —nx" T+ nr-1)x"2 -
X
e (=D @D+ (= 1)) +c]
=[x" —nx" L+ np-1)x"2 -
ek (=D @ x+ (1) nlle” +

e” :id;[x" —nx" am—-Dn 2 -

et (=D @D x + (= 1)

=[x" ="+ np-1)x"? -
ek (=1 (Y x + (= 1) e’
+[nx"_l ~nn—1)x""?
+nm-DE-2)x"3 -
ek (=D e
=x"e*

43. Let w=1/x. Then dw=-2 s0 dx=2x dw=2w dw.

2/x
jsin \/; dx = j(sin w)2w dw) = 2J.w sin w dw
Let u=w
du=dw
Jw sin wdw =—-w cos w+J.cos wdw

dv=sin wdw
y=—Ccos w

=—-w cos w+sin w+C
_[sin\/; dx=2jw sin w dw

=-2w cos w+2 sin w+C

=—2\/; cosvx +2 sinx/;+C

1
24/3x+9

44.Let w=+/3x+9. Then dw =

dx=%\/3x+9 dw=%wdw.

3) dx, so

f(w) and its g(w) and its
derivatives integrals

W3 (+) e
3w? o e’
6w ) e
f~0o ¢
0 e

Jw3ewdw =w'e” —3wle” +6we” ~6e” +C
=W’ —3w +6w—6)e” +C
J.x7e"2 dx =l_[w3 e” dw
27

=%(w3—3w2+6w—6)ew+C

6 _.4 2 _o,rt
=(x 3x" +6x" - 06) +C
2
46. Let y=In r. Then dy = —l-dr, and sodr=r dy=¢” dy.
r
Using the result of Exercise 17, we have:

[sin (n r) dr = [(sin y)e” dy

= %ey(sin y—cos y)+C
= %el"’[sin (In r)~cos (In r)]+C
= %[sin (n r)—cos (In r)]+C

47. Let u=x" dv=cosx dx

du=nx""dx y=sinx
_[x" cosx dx=x"sinx~ j(sin xX)nx™dx)

=x"sinx— njx""1 sinx dx

J'es/3x+9 dw=J(ew)(—§-wdw)=—§—Jwewdw 48. Let u=x" dv=sinx dx
du=nx""dx V=—Cosx
Let u=w dv=e" dw . " »
e v e Jn sinx dx = (x )(—cosx)—J(—cosx)(nx" ) dx -
J.we“’ dw=weW—Jew dw =—x"cosx+n'[x"_lcosx dx
=we" —e" 49, Let u=x" dv=e™ dx
=w-1)e” . 1
2 n_ax A ] l ax l ax n~1
=§(w—1)ew _[x e dx=( )(ae }—j(ae ](nx dx)
n_ax
=§(\/3x+9—1)e\'3"+9 +C =2 R e dx a0
a a

45, Let w=x2. Then dw = 2x dx.
xTeX dx = J(xz)Sexzx dx = %Jw3 e” dw.

Use tabular integration with f(x) = w® and g(w) = e”.



50. Let u=(Inx)" dv=dx
n—1
du= M dx v=x
x

n(ln x)""l] 0
X

j(ln x)" dx = (In x)" (x)— jx{
=x(lnx)" - nJ. (Inx)"™! dx

51.(a) Lety= f‘l(x). Then x = f(y), so dx = f'(y) dy.

Hence, [ £7(x) dx=[O)[ /') dy]= [y £ ay

(b) Let u=y dv=f'(y)dy
du=dy v=f(y)
[yroydy=yfo-[fody
= @ - [ fO) dy
Hence, If”l(x) dx= _[yf'(y) dy
=x @)= [ fo) dy.

52. Let u=fl(x) dv=dx

du=(§;f_l(x))dx v=x
J.f'l(x) dx= xf"l(x)— Ix[if"l(x)]dx
dx

53.(a) Using y= f"'(x)=sin"' x and f(y) =sin y,

-z <y SE, we have:
2 2

Isin_’x dx=xsin"' x— Jsiny dy
= xsin“1x+cosy+C
=xsin”! x+cos (sin"'x)+ C

d
b) [sin'x dx=xsin"'x= | x| —sin'x | d
()J'sm x dx=xsin""x Jx(dxsm x{dx

dx

=xsin" x - jx
1-x2

u=1-x% du=-2x dx
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d
b) |tan™'x dx=xtan'x— | x| —tan"'x | d
()jan x dx=xtan  x Jx(dx an x| dx

=xtan_1x—Jx( 1 2] dx

1+x

u=14+x% du=2x dx

= xtan"lx—lju"1 du

2
= xtan_lx—%lnlu|+C
=xtan"1x—%1n (1+x2)+C

1
\/1+x2

55. (a) Using y= f}(x)=cos x and
S =cosx,0<x <7, we have:

(c) ln'cos (tan'lx)‘ =In = —lln 1+ x2)

_[cos"lx dx=xcos!x— Icosy dy

1

=xcos  x—siny+C

Ly —sin (cos“lx) +C

=XxCcos

d
b) |cos™ x dx=xcos x— | x| —cos”'x | d
(b) _[ 0s  x dx=xcos x Jlx(dxcos x) x

= xcos_lx—_l.x[—ﬁ} dx

u=1-x%du=-2x dx
= xcos"lx—l".u"l/2 du
2

=xcos ' x—ul?+C

=xcos_1x—\/1—x2 +C
(c¢) sin (cos_lx)=\/1—x2

56. (a) Using y= f"'(x)=log, x and f(y)=2", we have

Jlogz x dx=xlog, x-—JZydy
) y

2
=xlog, x———+C
82570 2

1 loj
= xlog, x — ——2'%%*
B2 % 2

T Tt -
= xsin 1x+EIu V2gy

=xsin x+u?+C

=xsin ' x+V1-x2+C
(¢) cos (sin"' x) =~1-x2
54, (a) Using y= f'(x)=tan"'x and f(y) = tany,

r T
——<y<—, we have:
2 2

_[tan'lx dx= xtan x— Jtany dy
=xtan™' x—In|secy|+C
=xtan™" x+In|cosy|+C
=xtan ' x+ 1n|cos (tan"l x)‘ +C

b) J'logzx dx = x10g2x—j.x(%log2x) dx

1
= xlo - dx
¥0B ¥ -[x(xln2)

=xlog, x— ﬂ
82572
1
=x] —|—|+C
xogz.x (ln 2)

(c) 2°8% = x



