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84. (a) f(x) = g~ x=707%/18

fgof (x) dx = 1.0

50

0.4

50 90

—0?2
86. False. Thisisequivalent to Exercise 85.
Review Exercises for Chapter 7

2 1 .2
2. | xex ldx=§ e*~1(2x) dx

1,21
== +
2e C

5
6. f2x\/2xf 3dx = f(u“r 3u?) du =u§+ w+ C

_ 3/2
ZM(X‘FD‘FC
2
u= 2xf3,x=u ;3,dx=udu

(b) P(72 <
(©) 05— P(70 < x < 72) = 0.5 — 0.2475 = 0.2525

X < o0) ~ 0.2525

These are the same answers because by symmetry,
P(70 < x < o0) = 05
and
05=P(70 < X < o)
=P(70 <

X< 72) + P(72 < X < o0).

88. True

- —%f(l — %2)~1/2(— 2x) dlx

_; (1 _ X2)1/2
2 1/2

—J/I-R+C

X
4, | ———d
J’\/l—x2 X

8x4+2x2+x+1:1+ X
: (X + 1)2

XA+ 22+ 1
X+ 2+ x+1 1 2X
fwdx—fd”éfmdx

1
=X+ T C

10. f(xz, Derdx = (X — 1)e>‘72fxexdx=(xzfl)efoxe“erexdx:eX(xzf2x+ 1)+1

1) dv=edx O v=¢
u=x>—-10 du=2xdx
2 dv=edx O v=¢

u=x O du=dx

2
12. u = arctan 2x, du = 1+42dx dv = dx,v = X
Jarctan 2x dx = x arctan 2x — J1+4x2 dx

= xarctan?_x—%ln(l +4x3) + C

fln\/x2 ldx = ffln(xz — 1) dx

_ L e -1 - [X
—2xln|x 1 fxz_ldx

= %xln|x2 -1 - fdx f

1 1 1

= 2 _ _ _ =

2xIn|x 1] — x 2|nx+1‘ +C
dv = dx O v=x
u=Inx2—-1) O du=X2X dx

21
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X

e?
1+e2de

16. f e‘arctan(e’) dx = e* arctan(e’) — J

= e*arctan(e¥) — %In(l + e+ C

dv = e*dx 0 v=¢

e

u= arctane* [ du=mdx

18. s dx = 1(l — cos 7x) dx = 1[x - lsin wx] +C= i[7Tx —sinmx]+ C
2 2 2 ™ 27

20. Jtan@sec49d6=f(tm30+tane)sec26d6=%ftan40+%tan20+cl

or

ftanOSec“Bd():Jsec30(sec()tan0)d9:%sec49+C2

22. fcosze(sin 0 + cos 0)2do = f(cos2 0 — sin? f)(sin 6 + cos 6)2 dg

1, .
=(sin 6 + cosh)* + C

= j(sin0+ cos 0)3(cos 6 — sin ) do = 2

24f\/7d7J'3tan9

(3 sec 9 tan 6 do)
p x2-9
= 3Jtan2 0do A‘

ZSJ(secze—l)dB
=3(tanfh— 6 + C
= /X2 9—3arcsec<3> + C

X=3sech, dx =3sechtan 6dY, /x2 — 9= 3tan @

1 sin 6 -1 1 .
— A2 Ay — — — 7 _ - (_
26. f\/g 22 dx 2J\/9 (202 (2) dx 28. f1+200329d9 7 1+200529( J2sin6) do
1 . 2X -1
f[garcsn— + 2x/9 — 4x2] +C = —arctan(/2cos ) + C
2 3 V2
fgarcsm—Jr /9= Be + C u= 2cos6,du=—/2sin6do

4
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30. (a) jx 4+xdx=64ftan303ec39d9 (b) fx 4+xdx=2j(u4—4u2)du
2u8
= 64| (sec* § — sec? f)sec Htan 6 dO =E(3u2720)+c
_ 64l B _ 24+ x%2
== (3sec®9 —5) + C == (x-8 +C
3/2 2 — —
=2(4 Jisx) (3-8 + C Ww=4+xdx=2udu

X = 4tan? 6, dx = 8tan 0 sec? 6 d6,

4+ XxXx=2sech

€) |x/4+ xdx= [(u¥2— 4u u XV4 4+ xdx = (4 + %32 - = + X X
2 d (U2 — 4u/?)d d 4 d 2:;((4 )3/2 g 4 V3/2
23/2 2x 3 4
== — == /2 5/2
1 (Bu—20) +C 3(4+><) 15(4+X) +C
2(4 + x)%? 2(4 + x)¥/2
- — — == 7 — +
1 (3x—8)+C G (3x—8) +C
u=4-+xdu=dx dv =4+ xdx O v=§(4—|rx)3/2
u=x O du=dx
3 2 —
PRk SPVPNE S
Xe — X x x—-1
3 _ 2 _
f2x 5)2(+4X 4dx=f<2x—3+ﬂ— 3 )dx=x2—3x+4ln|x|—3In|x—1|+C
X2 — X X x-—1
4x — 2 A B

"Bx—12 x—-1 (x- 172
4 —2=3Ax—1) + 3B

Letx=1. 2=3B O Bzg

Letx=2: 6=3A+ 3B O A=g

4x — 2 4 1 2 1 4 2 2 1
jde—éJﬁdX‘i‘édeX—é“ﬂX—ll —m+C—§<2ln|x—l| —m>+c
sec? 6 1 1 1
3. ftane(tane—1)d0_fu(u—l)du_fu—1du_fudu

+C=1In|1—-cotg +C

—Inju—1| - Inju| + C = In‘w’

u=tan6,du=sec?26do
1 A B
+

1=Au-1) +Bu
Letu=0:1=-A0 A=-1
Letu=1.1=B
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X _ —2(4-3x X _1 o
38.f 2Jr3XdX— = V2 + 3x + C (Formula2l) 40. fl+e><2dx72f1+e”dx (u=x
6x — 8 1
=% V2+ 3+ C = E[u —In(1+ e9)]+ C (Formula84)

42 3dx (u=3x)

3 31
' f 2XJ/9%2 — 1 o = ZJ 3x/(302 — 1

= garcsec|3x| +C

1 1 1
44 f1+tan7rxdx_;fl+tan7rx(w)dx

(Formula 33)

= %[x2 - In(1+e’)]+C

(u= mx

= l1[7Tx + Injcos mx + sin x| + C  (Formula71)

72

46. ftan"xdx = ftan”*zx(seczx — 1) dx

= jtan”*zxseczxdx - ftan"*zxdx

1
= tann~1x — ftan“*xdx

n-—1
50.f 1+\/;(dx:fu(4u3f4u)du=f(4u474u2)du=
U= J1+ U%x=u*— 20+ 1,dx = (4u® — 4u) du
3
52_3x+4x_Ax+B Cx+D

+12 x+1 @+ 1?2

I +4x=(Ax+B)(X+1) +Cx+D
=AC+Bx2+ (A+C)x+ (B+D)

A=3B=0A+C=40 C=1,

B+D=00O D=0

33 + 4x X X
(x2 + 1)2dx_3fx2+ 1dx+ j(x2+ 1)ZOIX
1

=gln(x2+l)— C

2@+ 1) "

54. f(sin0+ cos 0)?do = f(sin20+ 2sin §cos 6 + cos? ) dg

2

SN 1
48.f A dx-ﬁfcsc@(\@)dx

= —/2lIn|cscv/2x + cotv/2x| + C

1
U= V2x,du = ——dx
V2%

—574—“3+c=%(1+ XA 3/x - 2) +C

3

= J'(1+sin20) do = 0—1c0526+ C:%(Za—cosze) +C
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_[4—% x2 2 cos 6(2 cos 6) df
X 4sn6

=J(cscefsin0)d0

[—In|esc 6 + cos 6] + cosd] + C

2+ /4%
X

4 — 2
2

=-In

+C

X=2sn6 dx =2cosfdh, /4 — x2 = 2cos 6

sin 6
58.y=|J1—cos@df = | —————db f1+cos(9 Y2(—sing)dd = —2/1 + cos @ + C
y j it oosi ( )"HH=sin6)

u=1+ cosf,du= —sin6do

x _ . T L _
GO.L(Xiz)(X74)dX—[2In|x 4] — In|x 2|]o 62.Lxe3 dx = 9(3x 1)0—9(5e6+1)~224.238
=2In3-2In4+1In2
9
—In§~0.118
64 Sde:[M 1+x]3:ﬂ+ﬂ:§ 66. A= | =1 ax
"o VI Ex 3 o 33 3 ' 025 — X2

_ [_i|
1 10

x — 5| 1,1 1
X+5:|0_ —Tolné—f)ln9~0.220

68. By symmetry, y = 0. 70. s= f V1 + sin?2xdx =~ 3.82
0

A= 7+ 47 =57

o Um + 44m)

7T+ 47
177
==7_-34
57 3
Xy = (34,0
. sinwX . T COS X 1 2 1
= = == 74. Ilmxelelm—zfllm— 0
2 lﬂOSinZTTX X 2mcos2ax 2 2 X~ o0 x~o0 @ xooo 2x€¢
76. y= lim (x — 1)\nx
X - 1%
Iny = Iin11 [(Inx) In(x — 1)]
i
1 1
— im [T D i | X | X i 7_2(")('“)
X - 1% i 7xal* <1>*1 7xﬁ1* Xx—1 7xﬁl* i
Inx x/1n2 x X X2

= lim 2x(Inx) = 0
X - 1"

Sincelny =0,y = 1.
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78. lim (i— 2 ): lim [72‘_2_2'”’(]

x-1-\Inx x—1) x-17] (Inx)(x—1)
o 2 —(2/x)
= Jim, [(x ~1)(1/x + In x]
2X — 2 . 2

:xllnll(x—l)+x|nx_xliq]fl+1+lnx:1

Ooe*l/X b
82.f >—dx = lim [efl/x] =1-0=1
X

a-0*
0 b oo

1 6 b
80. J dx = lim [6In|xf 1|] =—o0
oX—1 b1 0

Diverges

a

84. V= wf (xe™)2dx
0

:WJ x2e~ 2 dx
0
. me >, ]b T
= - + 2x + ==
[ e a5
“T1 1 1 <1 “r1 1 2
86. L[g+@+ﬁ:|dx<£Xs_ldX<L|:E+@+ﬁ:|dX
”m[_i_i_ 1 ]b< "1 dx<,im[_i_i_i]b
booo| 4x* N® 1M ), -1 b-oo| 4x* OX°  Tx¥|p
> 1
0.015846 < f dx < 0.015851
, X -1

Problem Solving for Chapter 7

1 1
2. (@ jlnxdx= lim [xln— x]
0 b-0*

b
=(-1 - b[@* (blInb—Db)=-1
Inb 1/b

Note: lim binb = lim - =7 = lim —1/0? 0

1 1
f (Inx)?2dx = lim [X(In X)2 — 2xInx + ZX]
o b-0* b

=2~ bIin01+ (b(Inb)2 — 2bInb + 2b) = 2
(b) Notefirst that bIir(r)1+ b(Inb)" = 0 (Mathematical induction).

Also, f(ln X" ldx = x(Inx)"*1 — (n + 1)j(ln X)" dX.
Assume Jl(ln X)"dx = (—1)"nl.

Then, fl(ln X)"Tldx = bIim [x(ln x)”“]l - (n+ 1)jl(ln X)" dx
0 -0 b 0

=0-(n+ 1(=1"n! = (=" Yn + D).
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. X—c\* 1
4 JLTO<X+C) T4
lim xln< _c>—ln1
X— oo +C N 4
lim Inx — ¢) — In(x + ¢) — _ina
X— oo 1/X
11
) - +
|,mw:,m4
X - oo l
%
2c ) = —
Jm X —ox gl X TIn4
2cx2
Mm@~ In4
2c=1In4
2x=2In2
c=1In2

6. sin 6 = BD, cos § = OD
1 1 .
Area ADAB = E(DA)(BD) = 5(1 — cos H)sin 6

0 1 0 1.
S|1adedarea—§—§(1)(BD) —E—ESIHB

ADAB  1/2(1 — cos f)sin 6

R= Shadedarea 1/2(6 — sin 6)
. . B ) . B + &2
lim R= lim (1 cos_e)sme: lim (1 — cos6)cos 6 + sin?
0-0° 00" 6 —sné 0-.0* 1-— cosé
— lim (1 — cosH)(—sin ) + coshsind + 2sin 6 cos
9ao+ sin 6
. —sinf—4cosfsnb . 4cosf—1
= lim - =lim——=3
00" sin 0 6-0 1
X u? 1-—uw?_ 3+
8. u—tani,cosx 17U 2,2+cosx 2+1+u271+u2
2du
dX_1+u2
f”/z J’ 1+u2 )
> > ] du
o 2+cosx 3+u + u
J3+u2
(u
V3
anl L
AW
:Lz 73 _ 06046
J36 9
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10. Letu = cx, du = cdx.

b cb cb
du 1
Je‘szzdx=f e¥—== e¥du
o 0 C Clo

o0 , 1 oo 5
Asb - oo, cb - co. Hence, f e ¥ dx = *f e ¥ dx.
0 0

X = 0 by symmetry.
oc(e,CZXZ)
M, 2 L 5 dx
m Zf e % dx

0

oo
J e 2% dx
Jo

o0
f e~ dx
0

1 (= .,
— ] eXdx
1 ﬁcL

2 lf e dx
Clo

_ 2

y

N -

1
202
Thus, (X, y) = (O, )

NS

12. (@) Lety = f~3(x), f(y) = x, dx = f(y) dy.

fffl(X) dx = fyf’(y) dy

—yf(y)—ff(y)dy [U:yydu=dy ]

av = f(y) dy, v = f(y)
= xf1(x) — ff(y) dy
(b) f-1x) = arcsinx =y, f(x) = sinx
farcsinxdx:xarcsinx—fsinydy

= xarcsinx + cosy + C x

= xarcsnx+ V1 —x2+ C

1-x2

(© T =e,1"1x)=Inx=y X=1 < y=0x=¢€ < y=1

Lelnxdx: [xlnx]i— Lleydy
“e-[e]

=e—(e—-1=1
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14. (a Letx=7—277u,dx=du.

—u
If”/z sinx J )

cosx + sinx
0 ”/Zcos< + sm(—f u)

_(7* cosu du
o Sinu+ cosu

(—du)

Hence,
/2
o = sinx _sinx __cosx
o COSX + sinx sinX + cosx
K T o
fL ldx = > O I = 2
0 sm”<727 >
(b) 1 —f (—du)
/2 coS"(— - u> + sm”(— - u>

™2 cos"u
o Sin"u+ cos'u

/2
Thus,2l=f ldx=20 I =2
0 2 4
P P P
e N P P P
DX x—-¢ x-—¢ X—C,

N(X) = Py(x = c)(X = Cg). . .(X = ) + Po(x = €)(X = C3). . (X = ) + - -+ + Pr(X = €)(X = C). . .(X = C;_y)
Letx = ¢ N(cy) = Py(c; — ©)(c; — ¢). . (¢, — ¢,)
N(cy
(¢, —c)(c; — ¢)...(c; — ¢,)
Letx = ¢t N(Gy) = Py(C, = €))(C; — C)...(c; — G,)

N(c,)
(c, —c)(c, — ¢y)...(c, — ¢)

P, =

P, =

Letx = cp; N(Cn) = Pn(cn - Cl)(cn - C2) . -(Cn - Cnfl)

b N(c,)
" (e, —c)c, — ¢)...(c,— ¢y)

If D(X) = (x — ¢)(X — c)(X — cy). . .(x — ¢,), then by the Product Rule

D) = (X = €)X = €. (X =€) + (X = C)(X = €. .(X = C)) + + + (X — )X — CIX — €. (X — Gy )
and

D'(c,) = (c; — ¢)(c;, — ¢). . .(c; — ¢,)

D'(cy) = (c; — ¢)(c, — ¢3)...(c, — ¢,)

D'(c,) = (¢, — ¢)(c, — Cy). . .(c, = C,_y).
Thus, P, = N(c,)/D’(c,) fork = 1, 2, .
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50,000
18. st) = f|:—32t + 12,000 |nm] dt
= —16t2 + 12,000 J [In 50,000 — In(50,000 — 400t)] dt
= 16t2 + 12,000t In 50,000 — 12 ooo[ t In(50,000 — 400t) — ;mdt]
: : : : 50,000 — 400t
50,000 50,000
[ 2 Rt Dt . T=vmmE
16t2 + 12,000t In 50000 — 4001 12000t f [1 50.000 - 400J dt

— —16t2 + 12,000t In—220___ 15 000t + 1,500 000 In(50,000 — 400t) + C

: 50,000 — 400t : o '
s(0) = 1,500,000 In 50,000 + C = 0

C = —1,500,000 In 50,000

50,000

50,000 — 400t
50,000 — 400t

- _ 2
s(t) = —16t2 + 12,000t[1 +1n 50,000

] + 1,500,000 In

Whent = 100, s(100) =~ 557,168.626 feet

20. Letu= (x — a)(x — b),du = [(x — a) + (x — b)] dx, dv = f”(x) dx, v = f'(x).

b b b
f x—akx—bdx= [(x —a)(x — b)f’(x)] — f [(x —a) + (x — b)]f(x) dx

<u=2x—a—b>

b
—L(Zx— a — b)f(x) dx dv = 1(x) dx

b b
[—(Zx—a— b)f(x)] +f2f(x)dx

) a
=2ff(x)dx

a



