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Quick Review 6.2 4 J- dt

R 1 2 1 ] 3 2 =tan"! t+C
4, 1 o s2 1 5 1 5 32
1. on dx—sx ]0—5(2) 5(0) =

t“+1

»n

_[(3x4 —2x_3+seczx)dx =%x5 +x 2 +tanx+C

2. jf\/x—l dx = jls(x—l)mdx = %(x—l)m]f

2 2 2 30
=Z@" 20
3() 3()

6. j(2e"+secxtanx—\/;) dx=2e"+secx—§x3/2+c

2

2 16 7. (=cotu+CY =—(—csc® u)=csc’u
=—@®)=—
3 3 8. (—cscu+CY =—(—cscucotu)=cscucotu
3Dy 1 S 1
dx 9.( e2”+cJ e (2)=e*
p 2 2
4. Loy ,
a 1 ; ]
i 10. ES +C ='1"'§5 (n5)=5
5, Ey =4(x* =22 +3) (32 - 4x) n
p 11 (tan™ u+C) = 12 ‘
6.d—y=25in (4x—5) cos (4x—5) + 4 4u
X
=8 sin (4x—5) cos (4x—5) 12, (sinlu+Cy = ! ~
1-u
7 Q— L —gin x =—tan x 2 2
“dx  cosx _ 13. [ fu)du=[Vu du=§u3’2+c=§x3+c
8.Q= .1 *COSX=cotx _[f(u)dx=_[\/;dx=f\[;dx='[xdx=lx2+c
dx sinx 2
1 1
9, 1 « (sec x tan x +sec® x) 14. .[f(u) du= |u? du=§ u3+C=§x’5+C
dx secx+tanx
) 2 10 I u
_secxtan x+sec” x J-f(”)dX=_[” dx:Jx dx=ﬁx +C
sec x+tan x

_ u _u _ Ix
sec x(tan x +sec x) 15. Jf(u)du-—je du=ée"+C=e"+C

sec x+tan x J-f(u)du J. udx .[ 7xdx e7x+c
=sec x
: 16. wydu= |sinu du=-cosu+C=-cos4x+C
10.?=+t(—cscxcotx—csczx) If() " -[ " . *
X cscx+cotx :
, [ £(u) dx = [sinu dx = [sin4x dx=—Ycosdx+C
_cscxcotx+cscx 4
cscx+cot x 17. u=73x
csc x(cot x +csc x) du=3dx
csc x+cot x ldu=dx
=-—csC X
. . . 1¢.
Section 6.2 Exercises _[Sln 3x dx=§_[smu du
1. J(cosx—sz)dx=sinx—x3+C lcos ie
=—=CoSU
3
2. Jx"zdx=—x_1+C —_lcos3x+c
B

A
- S
3 J[t J di= +t ¢ Check: di(—%cos 3x+ C) = —%(—sin 3x)(3)=sin 3x
X



18. u=2x"
du=4xdx

X dx=ldu
4
chos(2x2)dx=%Jcosu du
=lsinu+C
4
1. 2
=Zsm(2x +C

Check: 4 lsin(2x2)+c =1cos(2x2)(4x)=xcos(2x2)
dx\ 4 4

19. u=2x
du=2dx

ldu=a’.x
2
1
_[sec2xtan2x dx=§_[secu tanu du
1
=—secu+C
2
1
=—sec2x+C
d(1 1
Check: —| —sec2x+C [=—sec2xtan2x+2 =sec2x tan2x
dx\ 2 2

20, u=7x-2
du="7dx

ldu=dx
7
j28(7x—2)3dx = %J.ZSusdu =t +C=(Tx-2"+C

. d 4 _ 3 _ 3
Check: E[wx —t 4 c] =4(7x-2)%(7) = 28(7x -2)
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22, u=1-r°
du=-3r%dr

—ldu =rldr
3

2
P Sk
=—3Ju"ll2du
=-32u"? +C
=—6V1-r*+C

Check: %(—6 1-r3 + C) = —6( ! ](—3r2)

W1-72

23. u= 1—cos£
2
du:lsinidt
2 2
2 du=sin’d
2

2
[l 1-cosZ | sinLar= 2[uPdu
2) "3

=2u3+C
3

3
=2 l—cosi +C
3 2
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21. u=£ x=3u t2 (1
? =2(1—cos—] [sin——)(—)
du=—dx x? = 9u? 2 2N2
3 2
3du=dx =(1—cos£} sm;t;
f dx "f 3du N “
249 Yo’ +9 24, u=y"+4y*+1
—gf du du=(4y° +8y) d
9l u=(4y +8y)dy
L du=4(y*+2y) dy
=3l=
u+l Liu=0? +29)a
—ltan_1 C 4
=3 u+

= ltan_1(£J+C
3 3

Check: i ltan_lzc—+C =1 1 .1= 1
dx\3 3 3
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24.' Continued

804 +4y? +12(y° + 2)dy = 8[%)]1&114

-2
30. j 3(sinx) dx

1
=3 dx
5 '[sinzx
=244 =3_[csczxdx
% . y s =-3cotx+C
== " +4y " +1)y +C
3(y Y ) 31. Letu=3z+4
du=3dz
Check: i[2()14+4)12+])3+C} 1
dx|3 gdu=dz
=20y" +4y* + 14y’ +8) .
=8(y4+4y2+1)2(y3+2y) Jcos(3z+4)dz=§Jcos udu
25. Letu=1-x =lsinu+C
du=—dx 3
[ dx ___(du —Ldn@e+ay+c
(1-x)? u? 3
=ulyC 32.Letu=cotx
:L+C du=—csc®x dx
1-x _[\/cotx cse? x dx=—Ju1/2du
26. Letu=x+2 )
du=dx =__u3/2+c
2 _ 2 3
Jsec (x+2) dx—jsec u du
2 3/2
=tanu+C =—§(cotx) +C
=tan(x+2)+C
27. Letu = tanx 33. Letu=Inx
1
du =sec” x dx du=—dx
X
J\/tanx sec’x dx = _[umdu 6
In® x _ 6
PR e
.3 1
_Lt g
:%(tanx)3/2+C _7" +C
' n ~ L’ nc
28.Letu=0+— B AR
2
du=de x
34. Let u=tan 5
Jsec[0+z)tan(0+zjd0= Isec utanu du
2 2 d _] o x d
=SGC¢+C . u ESEC E X
/4
_SGCL9+EJ+C jtan7 (fjsec2(£)dx=2ju7du
2 2
29. [tan(4x+2) dx PR s
u=4x+2 8
du=4 dx =Ztan8(§)+C
ldu=dx
4
%Itanu du

=—%1n|cos(4x+2)’+C or

%ln|sec(4x+ 2)|+C



/

35.Let u=s*"-8

36.

du= is”3(1s
3
iafu = 51345
4

J-sm cos(s*? ~8)ds = %Jcos udu

=§~sinu+C
4
=§sin(s4/3
4
j dx —J.csc 3x dx
sin?3x
Letu=3x
du=3dx
ldu=alx
3

Ics023x dx = lJ.csczu du
3
1
=——cotu+C
3

=— % cot(3x)+C

37. Letu = cos(2t +1)

du =—sin(2t +1)(2)dt

—%du =sin(2t + 1)dt

+C

-8)+C

= lsec(2t+1)+ C

Iwm = —lfu"zdu =Lyiic
cos“(2t+1) 2 2
-
2cos(2t+1)

38. Let u=2+sint

2

Section 6.2

40. Jténzx sec® x dx

u=tanx
du =sec? x dx

J.uzdu = lu3 +C
3

—l-tan3x+C
3
.[xdx
x2+1
u=xr+1
du=2xdx
ldu=)caix
—J- 1nu+C
x +1
=—1n(x +D)+C
2
42, Letu=§ Su=x
du:%dx 25u° = x*
S5du=dx
40 dx J- 200 du 200 du
x2+25 J25u>+5 u?+1

= 8tan_1u+C=8tan"1(§)+C

43 ,[ _ _[ s1n3x
*Jcot3x cosSx
Letu=cos3x

du=-3sin3xdx

—%du =sin3xdx

273

du = cost dt .[ -———J. du
cot3x
J.—6CO_St 3 dt = 6Ju_2du
(2+sint) =—§ln|u|+C
=~6u"'+C 1
6 =——ln|cos3x|+C
=———4C 3
28t 1
dx (Anequivalent expression is 3 In |sec 3x| +C.)
39.
".x Inx
u=Inx
du=ﬁ
X
x du=dx
du

—=hu=mn(hx)+C
u
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44, Letu=5x+8 ‘ 49. cos2x=1-2sin’ x
du=5dx 2sin? x=1-cos2x
%du=dx J2sin® x dx = [ (1- cos2x) dx

dx 1t Let u=2x
=—|u""du =
—du=dx
2

=§~2u1’2+C . 1
=EJ(1—cosu)du=E(u—sinu)+C

=§ 5x+8+C 1 2
=5(2x—sm2x)+c=x—¥ +C
45, Isecxdx:jsecx -[M]dx N
secx +tanx 50. cos2x=2cos”" x—1
sec? x +secxtanx cos2x=l(1+cos2x)
:J—dx 2
secx+tanx
Letu=secx+tanx J4 coszxdx=J2(1+0032x)dx
du =secxtanx+sec’ xdx
1 Let u=2x
jsecxdx:I—du:1n|u|+C=ln|secx+tanx|+C du=2dx
u
=J(l+cos u)du
46. Jcscxdx:Jcscx(cscx+C0tx)dx =u+sinu+C=2x+sin2x+C
cscx+cotx
2 51. Jtan4xdx=Jtan2x-tan2xdx
_ fesc”x+cscx coty dx
cscx+cotx = Jtanzx(sec2x—1)dx
Letu=cscx+cotx = I(tanz xsec? x—tan® x)dx
du=—csc x cotx—csc’ xdx - J(tanzxseczx~sec2x+1)dx
1
Jcscxdx=—‘[;du = J(tanzxsecz x—sec? x)dx+_[1dx
=—ln|u|+C =j(tan2x—1) seczxdx+jdx
=—ln|cscx+cot x|+C Let 1= tanx
)
417, Jsin3 2x dx:_[(sin2 2x)esin2xdx du =sec” xdx

= 2 _
= [(1—cos®2x)+sin2xdx @2 ~Dydu+ [ dx

Let u=cos2x
du=-2sin2x dx

=—1~u3~u+x+C
3

i =%tan3x—tanx+x+C
—Edu=sin2xdx

_ 1 2 _ 1 u3
—-—EI(I—M )du—-—E[u—?}l-C

52. J(cos4 x —sin* x)dx

= I(cosz x+sin? x)(cos?® x—sin’® x)dx

oM W oo _Cos2x cos”2x . = [)(cos2x)dx
26 2 6 1
=—sin2x+C
48, J.sec4 xafx=.|-(sec2 x)sec2xdx 2
=_[(1+tan2x)seczxdx 53. Letu=y+1 u(@=0+1=1
du=dy u(3)=3+1=4
Let u=tanx s .
du=seczxdx=.[(l+u2)du _[0\/}"*‘1 dy:L u"?du
3 3 2 a7t _2 00 2.0
=u+%+c=tanx+taln *ic =3 ]1 =3® /2—5(1)3
2 2 14
=—(8)—-—=—
8() 3 3



54, Letu=1-r u(0)=1-02=1
du=-2rdr u()=1-1*=0

—ldu =rdr
2

0
1 0
J 1-r2 dr=—l_[ umdu=—lu3/2
0 271 3 1

NI LT
3 3

1
3
55. Letu =tanx, u(—zj = tan(—zj =1
4 4
u(0)=tan(0)=0

du =sec® xdx

0 2 0
J tan x sec xdx=j udu
—mi4 -1

L

=Loy-Ley
=5©-56D
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58. Letu=4+3sinx
du=3cos xdx

u(-m)=4+3sin(-x)=4
u(m)=4+3sint=4

%du =cosx dx

cos x _lpe4 i
du=0
J"J4+3smx I
59, Letu=1>+2¢ u(0)=0+0=0

du=(5t* +2)a  u)=1+2=3

£+ (5t +2)dt=| udu
IRG Jor

3
2
_2,5n
3

o
2

=—(3
3()

= %Jﬁ =243
60. Let u=cos20 u(0)=cos0=1
du=-2sin 26 do (n:)
u

T 1
1 — I=COS—=—
~du=sin20 do 3.2
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2 6
[ cos™ 20'5in 26 do = —1j1’2u'3 d
2 2 0 291
56, Letu=4+r u)=4+1%=5 "
= - 2_‘
du=2rdr u(-D=4+(-1)" =5 S B
1 2 2
—du=rdr Y !
21 5r 55 —1[(1J 1]
- -2 — “Alle -
j_l—(4+r2)2dr_2j5u du=0 4|2
57. Let u=1+6"? w0)=1+0=1 477
duzgel/zde u(0)=1+1=2 61L. 7 dx
2 0x+2
2. n u=x+2 u(0)=0+2=2
R du=0""do du = dx W(T)y=742=9
1 1046 9 du 9
10 du _ _
IO(1+03’2) ( ) u? - 1n|u[ 1n(2) 1.504
20 7
= 3 :I 62. J-S dx
20( 1 \ 22x-3
= -1 u=2x-3 u2)=4-3=1
32 du="2 dx u(5)=10-3=7
__29(_1) 1
3 2 Edu—dx
10
=3 Lyrdu_ l1 |u| l1n7—11nl=11n7=0.973
291y 2 2
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2 dt 3 1
63. | — tx dx=—1— 449
te-3 J.O)c4+9 2V o
u=t-3 u(ly=1-3=-2
du=dt u(2)=2-3=-1 “Lo-Lyg
SCCINY RN {3
1_27‘ nu| =nj-1|-Inf-2] =—10-=~0081
-2 . 2 2
=1n1—1n2=1n(5)=—0-693 68. Letu=1-cos 3x, du = 3sin 3x dx.
3714 3214 cos x dx r 4
= —|=1- —==1
64. Lm cot x dx J.”M “inx u( 6) cos 2
T
u=sinx u(£)=sin(£)=£ “(§)=1_°°S”=2
4 4) 2
~ 3z)_ . (3m)_+2 w3 _ 21 1,T
du=cosxdx u( 2 )~s1n( 2 )— 2 (a)J.H/G(l—cos3x)sm3xabc=J‘1 gudu=gu ]1
V2r2 du 1 1, 1
Gn = S ) ) L
212 y 6( ) 6() 5
65. 3 x2dx 1
-1 4241 (b)j(1~cos3x)sin3xdx=jgudu
u=x>+1 w(=1)= (1% +1=2 i
du=2xdx u(3)=3%+1=10 =gu2+C
1
= xd =é(1—cos3x)2+C
teooadw 1., [0 1 1 /3
— = = — . = 3
2.[2 u —21n|u|2 —2(ln10 ln2)—21n5—0.805 J.:/e (1—cos?ax)sin3xdx=é(1—cos3x)2]
/6
2 exdx 1 2 1 2 1
. =222 ==
66. | o S @ -0 =2
u=3+e" w(0)=3+=3+1=4 69. We show that f’(x) = tanx and f(3) =5, where
du=e" dx 2)=3+e?
“=e uz( )=3te £ =10/ 45,
3¢ du 3te ) cosx
|7 S =mu| =m@+e)-In4=0954 J( leosa
toou 4 f'(x)=—(ln +5)
dx cosx
67. Let u=x*+9, du=4x> dx. d ~
w0)=0+9=9, u()=1+9=10 = dnleos3 ~Infeos.o +5)
1 x3dx 101 _yp 1 ]° =——t—i—ln|cosx|
(a) JO\/Tz-[Q Zu_ du=5u dx
x'+9 i =— ! (—sinx)=tanx
COosSXx
=l\‘m_l\‘/6 cos 3
2 : Ff3=h +5=In1+45=5
cos

1 3
=—+10~==0.081
2 2

(b) J’ 4x3 dx:_flu'”zdu
x*+9 4
=lu1/2+C
2

=%\/x4+9+c




70. We show that f’(x)=cotx and f(2)=6, where

fx)=In Sm; +6=In|sin | In|sin 2|+ 6

sin

, d . .
@)= a(ln]sm)d— Infsin2|+ 6)

= 1 ecosx—0+0

s x
=cotx

sin2

f2)=In 2+6=1n1+6=6

sin

71. False. The interval of integration should change from

[0, m/4] to [0, 1], resulting in a different numerical answer.

72. True. Use the substitution u = f(x), du = f’(x)dx:

bf'(x)dx  pf®) du o)
I o " jf(a) —==Inful ) =Inlf®)-In| ()
=Inf(b)~Inf(a)= 1n(%]
73.D.
2x 2 4
7.8 [ = =<7
2|, 2

75. B.ij(x—a)dx:F(x—a)B =F(5-a)-F(3-a)="7
J;:aaf(x)dx=F(x)|§—a =F(§-a)-F(3-a)="7

—a

76. A. disinx =COoSx

x

cos(—z] =0
2

cos(0)=1

COS(E] =0
2
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(b) By Part 1 of the Fundamental Theorem of Calculus,

%XL: /x+1andidyl=\/x+1,so both are

X X
antiderivatives of vx+1.

(¢) Using NINT to find the values of y, and y,, we have:

x 0 1 2 3 4

» 0 1219 | 2797 | 4.667 | 6.787

Yy —4.667 | -3.448 | -1.869 0 | 2120
Y=y, | 4.667 4.667 | 4.667 | 4.667 | 4.667

c=42
3
@ C=y-~-y,
=J:\/x+l dx—.[:\/x+1 dx
= [ Va1 alx+_[:\/x+1 dx
=J§\/x+l dx

78. (a) %[F (x)+ C] shouldequal f(x).

(b) The slope field should help you visualize the solution
curve y = F(x).

(c) The graphs of y; = F(x)and y, = J‘; f(®)dt should differ
only by a vertical shift C.

(d) A table of values for y, — y, should show that
1 — ¥, = C forany value of x in the appropriate
domain.

(e) The graph of f should be the same as the graph of NDER
of F(x).
(f) First, we need to find F(x). Let u = x* +1, du = 2x dx.

x 1 i
= dx=[-u4
77.(a) Letu=x-+1 f,/xzﬂ Joua
du=dx _ 2
— 172
[Vx+1de=[udu —Ji1sC
2
3
=%(x+1)3’2+C

Mtemaﬁvely,%(%<x+l)3/2+C]= Y
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78. Continued dx cosu du
81. (a) j Nl e
Therefore, we may let F(x)=+/x% +1 1-x o i—d iln u

(a)—(Jx +140)= m&x) =J\/cos2u
* = | 1du.

X
N (Note cosu > 0,50+ cos” u = |cosu| = cosu.)
= f(x)
dx
®) | = [1du
2
IO el SR .
NN Ll A AT =sin" x+C
INENR S Wi R
NN T <
RN NS pp e e _Iseczudu
[~4,4]by [-3,3] 1+tan u
(©) \/ Isec 2udu
sec’u
= =J1du
[-4,41by [-3,3] (b) J 7= [1du
—u+C
(d) =tan”' x+C

172 \/—dx J-sin‘\/Tsiny-ZSinycosydy
s 0 \/l—sinzy

Y 1.000 | 1.414 | 2.236 | 3.162 | 4.123 83()‘[
¥; 0.000| 0414 | 1.236 | 2.162 | 3.123

-y | bl 1 1 1 _J""*w
cosy
=j0 2sin®y dy
(e)

f (b) J.m\/\/_ﬂ J 2sin’ y dy

= f (1-cos2y)dy

[~4,4] by [~3,3] =[y- (1/2)sm2y]”/4
79.(a)IZsinxcosxdx=JZudu=u2+C=sin2x+C =|:E—lsm ] [0-0]
4 2 2
(b)JZsinxcosxdx=—J‘2udu=—u2+C=—cos2x+C _(n-2)

4
(¢) Sincesin® x — (- cos’ x) =1, the two answers differ by a
constant (accounted for in the constant of integration).

80. (a) steczx tanxdx = _[2udu= W+C=tan’x+C
(b) JZseczx tanxdx = JZudu =t +C=sec’x+C

(¢) Since sec’x—tan’ x = 1, the two answers differ by a
constant (accounted for in the constant of integration).



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



