Secﬂl‘ﬂﬁ
Given — Rewrite Integrate Simplify
X4 3
LJ'%dx jx‘”dx m+c Ex4/3+c
1 llzdx B 2
dx J X +C et C
3 j Py 12 v
o dfes 150 2
S'Jz/x’dx 2 2\-2 Rl
gttt C 9. L2 +x2+x+C
1 1
3 . =l
pleec Bogat c 15.-3+C
17' %xuz@xl + 5x + 15) & C )
1
19.x3+§x2~2x+C 21.t——t+C
paym+c Bt
2.
- fmd
g X
-3 / 1 2 3
29.
AMoy=xt-xt1 33.y=x3‘x+2
3. f)=x2+xt4
37, flx) = —4x'2 + 3x = —4\x + 3%
10 sec

39, s(r) = —162 + 1600, t =
41. v, = 187.617 fi/sec

4. (@ UTIZ =~ 2.562 sec
®) —16V17 = —65.970 ft/sec
59 ~ 619.67 ft

45. (a) 1% =3.95 ft/sec? B2 :
~ 41 mi/br

47, (a) 300ft  (b) 60 ft/sec

Answers to Odd-Numbered Exercises A3

Section 5.2

158 &1
L35 3= L
Lo Sk T8 % 2

7
w3l wid]
s 23 [E-@) v

1015

19.420 21,2470 2.5
2.3

7.8 2.9

1/2 = 32 +n\ _ 1
3 lim= /=) =3
'lll_l.ll 6( n ) 3

2
3. lim [s(" r:; ")] -8

E]

'\l

4 3 + )
35. lim 2(_/10” s 1:4" 4\ _ 20
v S—oms M.5~07M6 45~ 0.859
s~ 0518 s ~ 0.646 s ~ 0.659




Ad4 Answers to Odd-Numbered Exercises

N

57.€ 59, 0.673

61.

n 4 8 12 16 20
Approximate

area 5.3838 | 5.3523 |5.3439 | 5.3403 | 5.3384

63. N(5) = 167, N(10) = 250, N(25) =~ 400
105 +3n)
o4 0

Section 5.3

1.f3dx 3. f4(4—|x|)dx
5. f_:(4—x2)dx 7. J:y3dy

2
9.L Vx + 1dx
1. A=12 13.A=38

y

1
1 Triangle 1
2 ! Rectangle !
1
| S |
| |
e ]
1 P s ‘ I
2 4
18, A = |«
14 17. A = 1
3 ¥
? 2" s
‘ s ‘/g\Trianglc
6+ Ao
"‘/? Tropezoid . /’/ |
Tropezoid e e VY
i =

2. @13 @ -10 (@©0 (d30
2. @8 (b —-12 (-4 (@30

25.3 27.0 29.1—30 31.%

3. fl (3x + 10) dx

3.

no |4 8 2 16 |y
L(n) | 3.6830 | 3.9956 | 4.0707 | 4.1016 | 4,7,
Mn) | 4.3082 | 4.2076 | 4.1838 | 4.1740 | 4 1g9,
R(n) | 3.6830 | 3.9956 | 4.0707 | 4.1016 | 417y

37. Not integrable because there are an infinite number
of discontinuities.

Section 5.4

L1 3-§ 5-% 171 9
1.3  13.-4 15.% 17, -1
9. -% 2.1 2.4 251

29.6 31.10 33.6 35 V2
37. 1,3

39. Average = § 41. Average = —3

3

23 ( 1)3
x=x22 0 4155 =
3 : * \Va

I !
B2+ s, %x‘” 12 41,

49.x2_2x+5 51. Vx* + 1 ol
53. 05318 liter  55. (@8 ()3 ©@°




geto? 89
gad— ASER ASERE
L ](51" L ppaodx Sl 10xds
241 2xdx

3J\/x/

X__ dx
7+ 1

2
w +c 1 5(9 —x»¥2+C

575

3 - 1)5 _E _ L 2\43
9'(,;1/5+c 11. 8(1 ¥+ C
13’(1/1+x/3)+c 15. —4V16 — x>+ C
-3

1 1 1\*

S ST Gy I
17 2(x2 + 2x — 3) 4 t
2" Vv + C 23. -25-\/;6(x2 +5x+39)+C
% it -2+ C 27. (15 - + €
R RESRE LT

3.

3.

2+ 2Bx -+ C
Rt 1 - 0™+ C

o 2 (1 — 25 12x+8) +C
flax - D 200 — 12— 32 T prej+c

_Vax—lpo -1+ C

15
35. -x—l-2\/x+1+C
or—(x+2\/x+ 1)+ C ]
g, ox + 12— @x F pel+C
i W e =D C
1
3.0 4.2 4 1 45 i 4.5
9. 22 51 @ s TmYy ©75 @ 8
53. (@) 2(V16t + 9~ 3)
o) 3(V1609 — 3) = 55.67 b
Section 5.6
Exact Trapezoidal Simpson’s
1. 2.6667 2.7500 2.6667
3. 4.0000 4.2500 4.0000
5. 4.0000 4.0625 4.0000
7. 12,6667  12.6640 12.6667
9. 0.1667 0.1676 0.1667
Trapezoidal Simpson’s
11. 1.683 1.622
13. 3.41 3.22
15. 0.342 0.372
17. 2.208 2.210
19. 2.352 2.438
21. 0.500 0.000

23.
25.
27.

29.
33.

3s.

37.

Answers to 0dd-Numbered Exercises A4d

Trapezoidal Simpson’s
0.010 0.001

n = 366 n=26

n =130 n=12
3.14159 31. 89,250 ft?
(a) 12.5175 (b) 12.5917

10,233.58 ft - Ib

Review Exercises for Chapter 9

Lxr+C
s -2—\—/5(15 + 10x + 3x2) + C

15
.%\/x3+3+C 9.%x7+%x5+x3+x+c

3.-23-x3+%x2—-x+c

+C

1
11. §(x2 +10+C 13. —m
15, b+ O - s 4 B+ ]+ €
2% + 2 5 2
=—I—il”(3x —-12x+40)+C
1, 1
17. —2'x ” +C
10 n 10
p.@xe-n ® 21 P© }]1(4,' +2)
i=1 i= i=
s, 16 23.0 25 2 1.%
29. _2_?517 3M.y=2- 2 33. 240 ft/sec
35. (a) 3 sec (b) 144t (© lsec  (d) 108 ft
_5mb® _ 3mb*
. @S="g 5" 8
St} = mb*(n + 1)
M) SM =",
_ mb*(n — 1)
stn) = 2n
© imb* (@ 3mb
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A46 Answers to Odd-Numbered Exercises

10

.6 ay

of

T

+ =t ‘l et

TET 4 e 8

= = 49. 0.254

47. Afe'!g 2, %= 2 2. A=% 23, A=

20.650 43,150

53. (a) 0.025 = 2.5% (b) 0.736 = 73.6%

Chapter €
Section 6.1
1. A = 36 3 A=9 5 A = - 7. d
9. A=7% 1 A= % .
)‘ ‘
i N /1‘ o) j
\ o ad [EN
o5 \‘.
\\

SO




Answers to Odd-Numbered Exercises P41

Section 6.2
m 167
l. = 3 1571' g‘T_T
3 3‘ 5 ———2 - 35 9, 87
11, £
4
B @&r O 1287 2567 1927
32 b —5— © 75 @ —5
64 1287 3w
5. (@) = ® —- 18w 2
T O3 0.~z 9. 5
3637 2087
21. 187  23. Y/ L=
T & 25 3
384 2
7. 2228 9. 511—51’ 31, 60w 33 187

h n?
37. mr? ——+ =5
7r h(l H + 3I-F>
41. — 43. 9.293
1
45. (a) 3 (b) 3 (] 3

1 3
a@wg ® T © 4’5’ @g5 © 2

3
49. %— 51. 122.92
section 6.3
16m 87 128 16
1. 3 3. 3 5. 5 7. 87 9. 3
11. 167 13. 64 15. % 17. 19’52*11 19. =
1287 64m 96T 3207
21. (@) 7 (b) 5 (c) 5 @ 7
wa’ ma’ Ama®
23. @) 75 ® 15 © 75
25. Dlamete = 2\/4 /3 ~ 1.464
29, 2.97 (Shell), 3.01 (Disc)
31, 122, 313 ft® . 47 35. 186.055
gection 6.4
L3 33VB-D= 1219 5. %
1
.% 9% s=L2 2+ 4x + 4xPdx
2 N
1. s =J Vitied 13 J’ yv3+4dy
l o
43. $1.625 billion  45. Consum® surplus = 1600 15. 2.1517  17. 8 6101 19.3
. producer surplus = 400 21. 3 arcsin 3 2~2.18%2
7.
Consumer surplus = 50,000 49. 4.773 23. —9‘(82\/§i —n= 258.85 25. 4_17’6’7I

Producer surplus = 25,497



A48 Answers to Odd-Numbered Exercises

27. %(145\/145 - 10V10) ~ 199.48

29. wrVr? + k2
31. 673 — V5) =~ 14.40

= = 2 + 34
13. x, %) = (0. m)

64,
15- M, =ap, M, = 22z 5 _ (23

52
kul a
33. Surface area = 7 ft> =~ 16.8 in.2 37. 50.86 17. M, = 1_112, M, = 1_ps, @3 = (%, %>
7 (0.015
Amount of glass = ﬁ(§12 ) 19. M, = 915‘7, M, = 2%’ @&, y) < (é 2)
=~ 0.00015 ft3 256p 82 5
27p 27p
2. M, = =Py~ o> &) = (\é 3
192p 52
Section 6.5 25 My = =5, M, = 96p, (5, 5 - (5, 170)
4
X. V) = _— = = 1
L 1000 ft-1b 3. 300f - Ib 277. %, 3) (0, 317) 2. & 3) = <§§>
5. 30.625in - b ~ 2.55 ft - Ib - (12 26 . T
7.360in-1b=30ft-1b 3. &,y = 7T B. &5 = N,g)
9. 180in-1b = 15ft - Ib
11. (a) 2496 ft - 1b  (b) 9984 ft - I

a+ 2b 2
3. &,y = <(\)C a +ab+ b2>
13. 431,308.87 ft - Ib 15. 20,217.67 ft - b

3@+ b)) Batp

17. 299527 ft - 1b 19, 2457+ ft - Ib 3.5 =165 1t
. AT Ak 4 * m I 39. V = 16072 ~ 157914
21. (@) 761.905 mi - ton ~ 8,046,000,000 ft - Ib . 28’;
(b) 1,454.545 mi - ton =~ 15,360,000,000 ft - Ip 41. v = =
23. (a) 2.93 X 10* mi - tons ~ 3.10 x 10! ft - |b
(b) 3.38 X 10* mi - tons ~ 3.57 x 10 ft - 1b
25, % 27.337.5ft-1b  29. 300 ft - b
31. 168.75ft - 1b  33. 7987.5t - 1b Review Exercises for Chapter 6
35.2000In 3 ~810.93ft-1b 37, 10,202.6 £ - Ib
1LA=1% 3.a=1
Section 6.6 T .
=+ day "
1.9361b 3. 74881 5. 112321 1 ;
7.74881b 9. 1064.961b 1. 748.8 1h i

13. 15,163.2 1b 15. 2814 1 17. 3376.8 1y :
19. 94.51b 23, 960 Ib T e ZEE |
25. 9,984 Ip (on the wall at the shallow end) ‘

39,936 1b (on the wall at the deep cad)

46,592 1b (on the side walls)

«

- B|—
&l

_— J—

27. 6483 Ib 1
5. A = % 7. A= 2

Section 6.7

- ~T1w, 2)
1\’=‘7‘ =12 5.5=17
&R = (-] -F)

- (4 + 34 o
&y = (—=2 O) 1L % 5) = (o 135 oo
(,4+7r (X, ¥) (0, 3 K*




Answers to Odd-Numbered Exercises A49

64
140, D (c) _37_7
1607
(1. 0 @ —
i ! 3
'17
. @ 64n () 48w 195
12
. @ 5——3’ (b) 64T

23. 50m i =~ 4.167 ft - Ib
25. 10400(14 b =~ 163.4 ft - ton 27. 250 ft - Ib

29. 72,800 1o fon side walls)
62,400 ib (on wall at deep end)
15,600 1t {on wall at shallow end)

29. (@)
31. 49927 it 3. (X)) = (g, g)
- = [ 2a*
3. &)= \0, 5)

V3 4
3.s= L e dx 39, 157 Translauon two
units to the right

ant 8 s %(1 + 6V/3) = 6.076

15 * 105

Chapter 7
Section 7.1 Reflection in the y- _axis and a translation three
) units upward
1

s e g CXENCE o sc 324 3B.a b

@5 i ©3 @ 35, (@) $2593.74  (b) $2653.30 (O $2707.04
5. ¢ (B2 © L @ @ $2717.91  (e) $2718.28

-4 _ 8= 3. (@) $88,692.04  (0) $30,119. IY)
15, x e T 9. x=-2 % © $9071.80 (@) 52478
15. x = —3 2. @@ 0.15¢ () 0.487  (©) 0811

17. 2.7182805 < e




A50 Answers to 0Odd-Numbered EXercises

41. (a) 850 ()

43. (@) 0.731  (b) 0.83

Section 7.2

.3 31 5 -2

e
7. 2% 9.2 — et 1L —
“ 22 —
Vx er(2x2—1)
e ———————
13. — 15, &3x+4) 17. 5
2V £
= —2e* — e™)
19. 3(e* + eD¥e* — e 21 =y
10 - e —2x
* . 633 + 2¢
23. xe 25, @ T3 27. 6(3e )

29. 32(x + 1)e**
31. Point of inflection: (0, 1)

33. Relative minimum: (0, 0y
Relative maximum: (2, 40-2)

Points of inflection: (2 + /7 & - 4\

I
‘ (2£V2, (64 AV2)em 21 V)
L '/ \
r/ y\
/\

| gley

\/

0, 0)

Eoy=x+l 3 A=vien

-
39. i
f
P Py
- ¥ 8
The values of f, P,, P,, ang their dert
agree at x = 0. The values of the Seco;;nvat'ives
of fand P, agree at x = (), eHVaﬁves
41. (a) i
_:—'-"/
-4 ——l5
-2
(b) When x increases without bound, | I

approaches 0, and elx approaches |, p,

f(x) approaches 2/(1 + 1) = 1. Ty f:refore,
horizontal asymptote at y = | s a,pprf)) tasy
0 from the right, 1/x approaches o olix e
approaches %, and f(x) approaches (), A ,
approaches 0 from the left, 1/, approaches -,
e'™ approaches 0, and f(x) approache 5. The
limit does not exist, because the Teft limit oeg
not equal the right limit, Therefore, x = (5,
nonremovable discontinuity,
e -1 €2 1

43. v 45, 3( -1 4. Tw”

49, %aeax’ +C Sl e

83 =3+ e +C 55 -1 - s
S1.2Ver — e+ C 59, -3¢ % 4 g4
6L. 4 63. f(x) = L(e* + e

65. 6 - 1~14741  67.1-¢1~060

69. g(ez—l) 73. (a) 0.212  (b) 0.035

75. 0.3413 77. (a) Midpoint Rule: 92.1898
Trapezoidal Rule: 93.8371
Simpson’s Rule: 92.7383

(b) Midpoint Rule: 11906
Trapezoidal Rule: 1.1827

Simpson’s Rule: 1.1880

Section 7.3
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Answers to Odd-Numbered Exercises A51

wn

2. () =

“N
0
AN
=
AN

-
ke

34 21. 32 29. 600 31. Inverse exists.

[ 33, Inverse does not exist. 35. Inverse exists.
37. Inverse exists. 39, Inverse exists.

41. One-to-one 43. Not one-to-one

1
1 9
4
2 3 4 8

19. flw) = ¥, x = 0

1

-7

45. f'(x) = 2(x — 4) > 0on (4, ®)
47. f'x) = —% < 0on (0, )
9.7 =306 =3

51 f'(5) =3, (YW =2

53. Not continuous at x = 0




cises
A52 Answers to Odd-Numbered Exer

Section 7.4
= =

1. (a) log; 8 =3  (b) log; 23_ 1

. a) 102=0.01 (b) (é)‘28 - _38 )
:. Ea) 06931 = 9 (b) o128 = g
7. @x=3 (b)x=]_1

. @x=3 (mx=4%
11.(a)x=% (b)x=3 l
3. @x=-1,2 (b)x=§
15.

4, Iy ifi@

= =]

61. (a) r ~ 6.642 years
(©) 1~ 6.302 years

-3

9. @) 1.77;

(b) 0.712
(©) -332

@ -0.43;
Section 7.5

1.3 3.2

i x(x3 - g
9, 4n x) 11, 222 -1 . 11—x2
1 x x(x2 — 1) X(x* + 1)
1. ~231nx 17, _2 _ 1
x *Inx2 ", x
19, ! 2, 4 YT
T=g2 . PR 23.7
25. (In Y o (In 5)5:-2
29, o XInQ 4 #
( 23 x(In 3)
3B, __x-2 3 o
(In 2)x(x = 1) (In 5)x2 - 1)
37, 2= 39, 22 -1
x2 1 * \/ﬁ
a 3x3 - 15x2 4 8x
2x = V3 =3
43, @x2 45 DVx -1
W
4. 2 - In x) x(2x)-,
7. 2)x+1|:i; + In(x — 2)]
x o

4



2xy

57. Relative minimum: (e, —e™M

59. Relative minimum: (e, €)
.
Point oi inflection: (ez, -5)

Iy
]

%ﬁ)
et (e, €)

bt
2 4 6

61. 0.567 \
5. @0 V3

Section 7.6

1. Inlx + iy+c 3 —%zln\3—2x\+c
X

5. m\/;f:ﬁ +c 1 7—4ln|x|+c
9. % 11. § 13. -In3

39, 3m |1+ 2P|+ C

21. 21Vx = In(1 + Vo)l + €

23, x + 6Vx + 181In|Vx—3|+C
25, 3|1 — xVal + C

Answers to Odd-Numbered Exercises AS3

27. Injx = 1| + =~ . 3% ,
|+t C Bg3tC
Mo 3l
In 4 2Ins

3, x = In(e* + 1)+ C ; y
yor = In(l + e+ C
37. ¥ + 8 1In 2 = 13.045 square units ’

39, 7lnd 4l -E(sz n4 -3 43.

45. 2000 In § =~ 810.93 ft - Ib

47. P(1) = 1000(12 In |1 + 0.25¢| + 1)
P(3) = 7715
10 4

49. n2 In 3 =~ 4,15 min

26
In3

Section 7.7

1.y = je0s0st  3.y= 0.6687¢0-402%
5. Time to double: 5.78 years
Amount after 10 years: $3320.12
Amount after 25 years: $20,085.54
7. Annual rate: 8.94%
Amount after 10 years: $1833.67
Amount after 25 years: $7009.86
9. Annual rate: 9.50%
Time to double: 7.30 years
Amount after 25 years: $5375.51
11. (@) N =300 — ¢~0:05021) (b) 36 days
13. @ S = 30e™ 17918 (b) 20,965 units
© s

15. 900 17. 6015
19. Amount after 1000 years: 6.52 grams
Amount after 10,000 years: 0.14 gram
21. Initial quantity: 6.70 grams
Amount after 1000 years: 5.94 grams
23. Initial quantity: 2.16 grams
Amount after 10,000 years: 1.63 grams
25. 95.81% 27. 15,683 years 29. 22.35°
31. 11.75° 33. 527.06 mm Hg

Section 7.8

.3 3% 5.3 7.0 9.2

11. n = 1:0, n=2:3% n=3> 13. 0
15.3 17, 190 21 -3 2.1
25.0 27.1 29.1
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A54 Answers to Odd-Numbered Exercises

225 g =X~ 5 Review Exercises for Chapter 7
=x°— &

) )
31. (a) f(x = a

ES;_{;;;:XZ - 25, g(-x) = (X - 5)3 1. f‘—l(x) =2%x+ 6
33.0 35. 0 37. 0
 the form 0/0 or ®/.

39. Limit is not O

45. (a) 0 (b) = 47. v=32t+ v
49. Horizontal asymptote: y = 1
Relative maximum: (e, e'e)

51. Horizontal asymptote: y = 0
Relative maximum: (1, 2/e)

53. (a) 2
N = 9. x=3
85, fim ! 1. x=5=V7 183 —
k-0t k e Lt T 2x
‘ 1+2Inx e
L R R CLL L
k=1 X 23, + bx)
: 9. y1+mx 2L g et
k=001 & =1
- 25, —2x  27. xex + 2 B Jor+

_ye =€ B
3313 3B i

3. (1 +lnx) 39 Ln|7x =



2
lm|3x|\+C 43. —i-+31n|x|+C
47. 2VInx + C
45- %lnlx e4x _ 3e2x -3
e 5L s
8. 6e 3e
_e—x212 + C

3-1|+C

+C

——Fx

63. Average = :In3 = 0.162,

x=1 “1n(3/2) =17.1
6. 31 — v %) = 0.500
67. (a) "‘-,“‘4‘".64 (b) $824.36
69. $34¢2 38

71. (a) =i.73 years (b) 43.94 years
73. (a) —24.26% (b) —14. 72%

75. (a) 9.3935 (b) 0.7769 (¢) 0.2492
(d) 0.9502
71. (a; 0.60 (b) 0.85

81. v(t) = l[32 — (20k + 32)e¥]

83. s(1) = 22t - ——(1 o)+ 850

91. 1000e>% = 1094.17

(c) $74,206.58

87. © 89. 1
Chapter 8
Section 8.1
. (@) 396" —324°  (b) 240°, —480°
197 177 10 2w

3-(8) 9’—9 ()___T

5 2
w2 0F oF
(c) —105°

u
5. @ %
1. (@) 270° (b) 210°

Answers to Odd-Numbered Exercises ASS

9,
r|8ft [15in. | 85 cm 24 in. o
T
s |12ft|24in. | 63.757 cm | 96 in. 8642 mi
ol15 |16 347—’ 4 %”
—
11. 171.89°
13. (a) sin 8 = % csc 6= %
cos f=12, sech=3
tan 6 =3, cotf = 2
(b) sin 6 ———3 csc 0= —15
cosf=2%, secO=7%
tan 0 = —]—85, cot 0 = —185-
15. Quadramtti  17.2 19 4 21 {
. i V3 2w V3
23. (a) sin 60° = 3 (b) sin 5~ = =
5 1 2T _1
cos60—i/_ cos 3= = 73
tan 60° = V3 tanz?w Y-
. m V2 LU V2
(c) siny =5~ @ sin— =~
m_V2 sm_ V2
cos 7 = cos - = =7
T S
tanz =1 “ tan—z— =1 "
. 2 2
25. (a) sin 225° = -5 (b) sin (—225°) = -5
V2 v
cos 225° = - cos (—225°) = =~
tan 225° = 1 tan (—225°) = —1
V3 1
(c) sin 300° = -2 (d) sin 330° )
1 \/5
cos 300° = 2 cos 330° = -5
= V3 V3
tan 300 3 an 330° = — 22
27. (a) 0.1736 29. (a) 0.3640
(b) 5.759 (b) 0.3640
a7 T S
31. (a) 0= i 33. (a) 0= iy
_3m s _sm lln
b) 6=7>7 (b)0—6,6
_m 3w 5w w T 5w
35.0—4,4,4,4 37. 6 O’Z"”'T
T S
3. 6= 33 41. 0= 0, 5



A56 Answers to Odd-Numbered Exercises

100V3
43. y = 3

49. 6839.307 ft

Section 8.2

1. Period: @ Amplitude: 2
3. Period: 4 Amplitude: 3
5. Period: 67 Amplitude: 2
7. Period: Amplitude: 2

9. Period: 3 Amplitude: 3
11. (a) 25

Nl—u.l:‘

(b)

-3.14 =
&

=—.v

3

314

-25
Change in
amplitude

(© 2

DO

15.

1 19.

-3.14

c=*1

/

i
RVAANS

1

Change in period

q
i_

2

29. 2

-2

4 (. 1 . 1
X)) = — +_ - 4o
fx) p (sm 7x + 3 sin 3mx + 5 sin Smx

31.
41.
47.
51.

33.0 35.0 37.1  39.1
43. 0 45. Limit does not exist.

49. Continuous for all real x .
Nonremovable discontinuities at integer multiples
of /2

Continuous for all real x

lim f(x) = 3

2=

8 WIN =

53.
55.

57. 4




63. 3

o

The magnitudes of
f(x) and g(x) are
approximately equal

when x is “close to” 0.

Therefore, their ratio
is approximately 1.

6. 4
Section 8.3
1. 2x+5¢
2 .
3. ) gex 8. g 3EmX
X x
tsint + cost
7. t(t cox ¢ -+ 2 sin 1) 9. ———’7’—’
1 -1+ secfx= tan? x
13. —Sxcscxcotx + 5cscx
= § ¢sc x(1 — x cot X)
15. csc 0 cot @ — cos 6 = coS g cot? 0
17. 2cost + 2tsint — 2ts'mt+2cost—-2cost
=t2cost
—72 csc x cot X
19. L
T COS 27 X 21 @ — osc X
23, —3 sin 3x 25. 12 sec? 4x 97, ar cos TX
29. Lsin2x 31 jsiné4x 33, 1cot xVsin X
35. 6 sec® 2x tan 2x 37. csc x 39, 2e* cos X
41, sec? xe™* 43. sec X CsC X
cos X x
45. e
Tsn 2y’ undefined  47. ~ 21 1’ 0
coty 1 2
9. —, 53. 1 b) 2 55. 3
x 23 (a) (b) 3
57. -2 59.3 611
63.

s 65.

o

Answers to Odd-Numbered Exercises AS7

67. —2.03,0,2.03

y
3]
203, 1.82@ (203, 182)

X

-1 p

6. @ y= %in. y = 4 in./secC

o 6
(¢) Period: 6 Frequency:

kW
1. 6=arctank,F=ﬁ

73. 0= 33’-7(3 - V6) = 66°

75. (a) Lrad/min () 3 rad/min
(c) 1.87 rad/min
71. (a) O ft/sec (b) 107 ft/sec
© 10V3r ft/sec
do dv
2 9% = 9y—
79. rg sec® 0 y 2v

dt
81. (@) 12sec () O, \V5)
Véw

(© 2 =~ (.32 ft/sec

Section 8.4

1. —-2cosx+3sinx+C 3. t+csct+C
5.tan6+coso+C 7. —tcos2x + C

1. .2 (ﬁ)
9.25mx +C 11. 2 tan > + C

13. %tanzx+Cor%sec2x+Cl
15. —cotx —x + C 17. Ltan’ x + C

19. 1 In |sin mx| + C
™

21. —11n|cse 2x + cot 2| + C

23. In|tanx| + C 25. In|secx — 1| + C
27. ln|1l +sint| + C 29. In|6 — sin 6] + C
3. siner +C 33 In|cos e*| + C

35, x — jcosdx + C

1
7. 3—? 39.2v3-1) 4L 3

43. -1 + sec 1 45. 2 47. 4
49. 2[23’—' -+ \/3)] ~ 1.5549

51. 27 53. w 55. 3.829
57. (a) 102.352 thousand units
(b) 102.352 thousand units
(c) 74.5 thousand units
59. (a) 1.273 amps ](b) 1.382 amps

61. ssin?x + C; = —Lcos?x + C,

(¢) 0 amp
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78
67. (@) 0.957 (b) 0.9
69. (a) 0.33¢  (b) 0.305
71. (a) 0.194  (b) 0.186
73. 3.4624
Section 8.5
r 3. 3 G 1. T

(5

13. (a) 2

(®) 3

w

15. (a) cot arcsm

= —cot [arcsin @) =-v3

M

17. x

23, —~

27. arcsin (\9\

31.

3s.
39.

45.

51.

57.
61.

63.

33.

=
X 32[s1n()+fn']—~-1207 3.

N 41. \/? = 8.3
5 47 V‘W
1+ 2552 . WT\—I 4. o
N 3 1 |
m "2+32 S
arcsin x - 0,0 '
Relative maximum: (1. 272, —0.606)

Relative minimum: (—1. 272, 3.747)

(0.7862, 0.6662) 65. % rad/sec

Section 8.6

15.

19.

23.

29.

31.

33.

37.
39. 1
41.

43.

a2 —imE2+ )+ C
11.

w m
TR r 5. arcsec |2x| + C

9, arcsin (x + )¢ |
sarcsin 2 + C  13. (arctanx’ + C f
7?2 V3-2
S Y2 2~ —(0.134
0 0.308 17. )
x—3

arcsin e* + C 21. %arctan (T) +6

o
27. 7

X 3)+C
In |x2 + 6x + 13| — 3 arctan (/

2>+c
-V—=x2—-4x+C

2 arctan (x> + 1) + C
z arcsin (4x —2) + C

n+C€
2(Vx — 1 — arctan \//:/;,/,/3) ¢
2Ve! — 3 — 2V/3 arctan \[3 ]

T
25. —

2 arctan Vx + C 4

W+

: (x
arcsin

T 10"J

35.4- 2375




|

T4
67 8

o oo

g1, (b) 314159

(500 ) \/ﬁct]

53, (a) arcsinx + C

® -V1-x2+C

(c) Does not fit Basic Formulas
. @ 3~ D0+ €

1) i 2= DP?Cx+2) C
© 3 Wx-1x+2)+C

Section 8.7

1. (a) 10.012 3. (@) 3§ 5. (a) 1.317
(b) —0.9¢4 o™ B (b) 0.962

7(e"—e:',_‘+(—_£—_2_1

t\e*t ey eX + e * -

eF = “"‘{ey + e e"+e"‘)(e>’— e‘y)
. (=53 )“L( 2 )

e(x+y) = e—(x+y)
&€ - -

1. (ex ‘._53:‘_’)&3 N 4(,;:: = e-xﬂ

eS.x = e—Sx
13. —2x cosh (1 — x?) 15. coth x
17. csch x 19. sinh? x 21. sech x

= sinh (x + )

= sinh (3%)

23. i[cosh x + x(sinh x) In x] 25, —2e %

3 1. 2 sec 2x
21. 29. |sec x| 31.
Vox2 — 1

- -3 —2x)+C
33. 2 sinh™! (2%) 35. —5cosh (1
37. 4 cosh® (x — Hn+C 39 1n\smhx\ +C

X2
41. —coth —E +C 43. CSCh x +C

1

z 1 rctanx2 + C

45. lsln’j a1. 4 49. 2arcanx
1+V1+e2x)+c

51. —csch™i(e) + C= —

53, 2 sinh™ Vx ¥ —21n(\/§+\/1+x)+c

u@]w

55. "n“ \x—-l\
\\/i<x+1)+\f\

57. ’\T?,‘“ Va2 + - V3

4x — 1
59'13“:5‘“( 9 )+C

x7' 10 X—S
61-‘7"4" 3ln\x+l\+c

Answers to Odd-Numbered Exercises AS9

63. Point of inflection: (0, 0)

S -

65. y" — Y =acoshx —acoshx =0
7 2

52 .. b
69. 3 kg 71. 2a sinh 2

Review Exercises for Chapter 8

= 2 3
Lic_cclsx’xg’_sgl_x 3, —xsec?x —tanx
5. cos4x + 1 11 = cos 2x) = sin? x
3 sec2 V1 —x
9. ——=csc? \/)_ccot\/)_c 11. —
Vx 2V1 — x

x
13. (1 — x»)73"7 5, ———— + arcsec X
( ! |x|Vx2 =1
17. (arcsin x)? 19. 1 + x arctan x
N = ——s
cos y 1—-(x—2)7?
3, e 2x sin x?
xe”
25. 2 csc? x cot x

2 .
—x2cosx + 2xsinx + 2cos x
”» -

x3

8x s
29. a = 4" 31. arctan (sinx) + C
1 tan"*1 x
2 2 tan” 4
33. 4(arctan 2x)? + C 35. | +C

37. —% In(l+e+C
39. 2 arctan (¢¥*) + C
43. Larcsinx®> + C

1
47. Z[arctan 2] + C
49. 4arcsm— +V4—x2+C

53. 2mx + 4y a2 55.1.122
57. 3(3%3 + 2%)3'2 ft ~ 21.07 ft

59. 2\/A2 ¥B 6l.x= 3 Jw

44
63. (a) C = $9.17
(b) C = $3.14 Savings = $6.03

41. —3Inlcosx?| + C
45. 1ln (16 + x») + C



AB0 Answers to Odd-Numbered Exercises

2
65. T

2
3 67. 2x sinh (x2 + 1) 69.

4 — x2
73. %sinh_l 2x) + C

Az
| r"'“\\

1
71. —cosh o + C
77. lim f(x) = —
x—3

Chapter 9
Section 9.1
1. %(3){ -2+ C 3. —i(-2x+552+C
1 1
53 “e@m -1t
7. —‘1n|—t3+9t+ 1|+ cC
9.

2x-+x+1n|x—1|+c
1 1
= e 2
11. l 3x +1\+C 13. 2cost + C
15. es“‘"+C 17. —e "+ 2t + e+ C
19. 3sec3x+C  21.2In(l + ¥ + C
23. —cotx —cscx + C

25. ln(t2+4)—%a:ctan2+C

1 lxl
. — - +
29 ) arcsec 5 C

27. 3 arctant + C
31. —% arcsin 2t — 1) + C 33

1
35. - arcsin 12 + C 37.

4 —lcsc (mx) + C
T

= arctan - +C
2
39. L In |cos 2 + C
2 t
41. 1—)‘5(12x4 +20x2 + 15) + C
1
43. -x2+3x+31n|x|—l+C
2 X
1 e g
45. Eez" + 2+ x+ C 47. 3 arcsin ik—T‘v + C
1 2x + 1
49, I arctan + C 51. 12(1 —e ) =0.316
53.3 55.4 57.1m2
1 T 4
59. 2<arcsec 4 3> = 0.135 61. 3

_ 1 _ 3
63.a=3 65.b=In (317 = 4) ~ 0.743
2

=~ 2.157

67. m 69. 1.0320

Section 9.2

er
L—@x-1n+c

1
3. —ex2
23

1 T8
—482x(2x + 1) + C

7. e"(x3—3x2+6x_6)+c

6(4 Inx—-1)+¢
1L 3222 - Y1
13. x(In x)?

3
1S. (1n3x) + C

le+ 1) +
—2xlnx+2x+c2t]+c

17,
AQ2x+ptC
2. MGX .
23. %xZ(z + 3x)12 — —x(2 + 3x)2 bEe

+a5Q + Inn
X + 37_)% b

19. (x — 1)2e* + C

= a5 Q7x2 — 24
25. x sin x + cos x + C
27.

xtanx+ln\cosx\+C
29. x arcsin 2x + 3V1 — 422 4 ¢
31.

xarctanx—iln(l + x?) + C
33. 32 sinx — cos x) + C

_m elsin (1) — cos M1 +1

3s. ) 37. \2
T e2x

39.5—1 41. T(2x2—2x+1)+C

43.

(B3x2 — 6) sinx — (x3 — 6x) cos x + C
45. x tan x + In |cos x| + C
47. 2Qx — 32x + 1) + C
49. n=0x(Inx— 1)+ C

x2
n= 1:—4—(21nx— Hn+C

X3

n=2:3(31nx—1)+(?
x H+C

n=3.ﬁ(4lnx

x° 1 H+C
n=45(x

—+C

.[x"lnxdx= [+ DX

xn\
(n+ 17
4

%’(4lnx— )+ C

59. %(2 cos 3x + 3sin3x) + €
1

. (1 1) = 0¥
—\%

5 63. 2
— = = 0.908 1+7

~ 2.251
65. @ 1 () me—2=?2

( 2 0359

BT f;,z) _own

@ ( 4

67. (a) 3.2(n2) — 0.2
(b) 12.8(In 4) —

~ 2.018
72003 7

039
g =&



8h . (nm
0. 5771,721.44 73. reee) sin \ -
gssm o
. No. The solution 18 correct.
" 0.246
section 9.3
,—jeostx ¥ C 3. Hsin®2x + C

1

5, —§cos® x + Zcosdx — leos’7x+ C
% %2(6x + sin 6x) + C
9

1
L —(127x — 8 sin 27rx + sin 47x) + C
2w

11, S(4x — sin 4x) + C

13. 12x? — 2x sin 2x — €08 2x) + C
15. 1 In |sec 3x + tan 3x|+ C

17. % tan 5xi3 + tan® 5X) + C

1
19. 2—ﬂ_(sec ,rx tan rx + In |sec 7x + tan ax)) + C

tan? i1 — X)

N -— — Inlcos (1 — 0|+ C

(x\ _ 2 (%) - \ i\+C
23. tan* ,\\4) 2 tan (4) 41n {cOS

tan® x
25.12tanzx+C 27.—f3"+C

sec® 4x
29-31;5&5 ax +C 3L ==+ C
3. isec?x + C 35.33sec33x-—%sec3x+c
37. L{in |ose? @0 ~ cot2 @0l + €
39, —cot § — 3cot’ 6% c
41. In|csc t — cot ¢| +cost T C
43, —J5(cos 5x + s5cosx) +C
45. 1(2 sin 26 — sin 46) + C c
47. Inlesc x — cotx| +cosx ¥t o, !
49, t —2tant ¥ C 5 .
3

55. In 2 57. (0

63x sect3x
6 tan' 3x secC +
61. m/“lsx LB G TR 7 O
1 _ 7\ =1.348
3.5 6 217(1 4)

> _ = T
61. @ fz— b &= (—2-, 3)
79. —15 cos x(3 s'm“:g+4s'm2-x+ 8) + C
81. 1 cos® x sin x + 3 cos® x sin X
+15—écosxs'mx+153x+c

83. g‘—(-z cos3 arx sin 7x + cos 7X sin wx + mx) + C
ar

87. 8.586

Answers to Odd-Numbered Exercises A61

Section 9.4

25.
29.
31.
33.
35.

37.
39.

41.

43.
45.
49.
55.

57.

59.

.\/3—7—3Tz0.685 21. —

.—51

X
—
25\/F—_$_i_
5 — V25 — x?
Sl |—————— +V25-x2+C
Inlx + Va2 —4[+C
L2 —4ex2 +8) + C

9. la +x¥?+C
1 x
2(arctanx+1+x2)+c 13. Vx2+9+C

o 1. Injx+ Va2 -9 +C
(1 — x2)3/2
3x3

1 Vax2+9+3
—~—— +C

1 _sc
Vx2+3
a2 +2x+ 2+ C
ViEFaxt8
—21n|\/x2+4x+8+(x+2)l+c
L(arcsin e* + e*V1 — ) + C

27. %(1 + )2 + C

1(,_16,+Lamn_x_) i C

ax2+2 V2 V2

13xVox? + 4+ 41 |3x + V9x* + a)+ C
x arcsec 2x — 3 In|2x + Va2 — 1|+ C

lx — 15V + 10x + 9
+33In|Vx2+ 10x +9 + @&+ 5+ C
lz(x\/x2 “1+Inlx+ Vxz - 1) +C

0@ — V2) 41.1- T~ 0.093
87271 Sl mr? 53 67

5(V2 + 1)] V3
SV2 T+ Y L V26— V2 =4
In [ v + V26 2 = 4.367

2+1
100V2 + 501 ( >z229.559
"\V2 -1

—3’12[102\/5 G+ 2V2)] ~ 13.989

61. 121.31b 63. (x, )_z)z(5.30, 1.43)
Section 9.5

1 x—1 x—1
I‘El“x+1\+c 3. In er2\+C
5.%1n12x-1|—21nlx+1\+c

1
.§x2+3x+61n\x—1\—-

.51n|x—2|—ln|x+2|—31n\xl+C
.x2+%1n\x—-4|—%1nlx+2\+c

.}-c+lnlx4+x3\+c

4 1

x—1—2(x—1)l+c



AB2 Answers to Odd-Numbered Exercises

15. 31In|x - 3| -

xZ ]

9

x=3

|+c
19 1[1 ,x—2‘+\/§arctan(—x-)]+C
6 nx+2 V2

21.

17. In

-1
25.lnx+l+\/§arctan(x )+C
| | V2

1
27.4ln|x—2|+ln(x2+4)+§arctan%+c
29. In|x = 2| + 3In|x2 + x + 1|

2x + 1
—\/§a.rctan(x )+C

V3
1 8 T
31. In2 33. Eln (§>—Z+arctan (2) = 0.557
35. In 2 + arctan 2 — arctan 3
37. In &"LC 39.1n'1‘.s"‘x +C
cosx — 1 2 + sin x
a1y x""+c 47. 6 — L1n7 ~ 2.595
. 5 n ex+4 . 4 n = Z
49. 2nfarctan 3 - 3] ~ 5.963

nle(nt Dk — 1)
T Th ik
53. (@) Ast— o, x(t) = y, 55. 14.666
(b) yo > zy: As t — o, x(t) — z,
Yo =29 Ast— o, x(1) = y, = Zy

51. x

Section 9.6

L —-3xQ-x+hn|l+x|+cC
1 — x2 1
3. -———+¢C S. =x¥ =1 +3lnx) + ¢
X 9
Vx2 -4 1,
7. —+ C 9. —e" +
4x 2
2( 1
1L S(n |1 - 3x) + —1 ;
9 n | 3x| = 33‘)_+ C
13. e~ arccos (e¥) — V1 — o2 ¢
15. &x%4 In x| -1+ C
1 25 :
17. 5(3)( - T_—S + 10 In l3x = 5|> + €
19. 3(x2 + cot x2 + csc x5+ C
21. arctan (sin x) + C 2. x—4In(l + ¢ + C
V2 1 + sin 6
25. —— arctan ) +C

2 o
V2 ¥ 9x2
-————+C

2x

2. 2EVE T gy, Vs
e

31. 75(6x — 3 sin 2x ¢q +1
S 2x — .y D *

33. —2(cot Vix + csc \/})x+ g Sin3 o, coszcx
35. ?4 — 1212 + 24) gip 4 + (443 e
37. 31(x2 + 1) arcsec S 24 €Sty

T ln|x2 4
39. 3@In|x| - 3m|3 4+ 21 lel)+ %|
41. V2 —2x — 2 te e

~ 31n‘%
43.%a.rctan(x2——3)+c X+
45.§ln|(x2_3)+\/m|+c
1
4. —3V4A - x2(x2 + 8) 4 ¢ 1, VTS
IRVt
L R x
.1+ex 2(1+ex)2+1nll+exl+c
59. ——1n 21200/ ~ 3 - v5

Vs 2tan (6/2) =3 + /5| T C
61. In2 63, %ln(3—2cose)+

C

65. 2sin VO +C 67, —csc §+ C

69. 1919.145 ft - Ip

T

Section 9.7

1. 4 3.6 5.1 7. Diverges 9.2
.1 13.7 15.7 1.1

19. Diverges 21. Diverges 23.6

25. -1 27. Diverges 29. ln (2 + V3)
31. 0 3B.p>1 37. Diverges

39. Converges 41. Converges  43. Diverges

$

1 2 2
45. Converges 47. E 49, 3 D) R

s
8. 5
55. (a) 1 57.
m
®) 3

(¢) Diverges

=2
59. @ r()=1,T@=1 re

© T(n) = (n — D! .y
61. (b) 43.53% (©7 k(va’/ﬁ'

63. (a) $743,997.58
(b) $795,584.54
(c) $858,333.33




— Fxercises for Chapter 8
x+%m|x—3\—%5—1n\x+ 5|+ C

;’ an 0+ sec 0 +C

5 f(zsinSx— 3cos 3x) + C

" 13

. w29+ C
R ¢

9, 12(4 a:csin% + xV4 — x2) +C

)
11.3,1\/’;;—+c

. %[tan’ @ + 3 tan (%ﬂ Ny

3 x—3
15.511; x+3\+C

7. 36 |x — -2+ D+ 6 arctan x] + C

3, 1
.z ¥D -3
DL eR VR TP e ) +C

i X
2. 16 arcsin ~ + C 23. 1 arctan LAy,
4 2 2

25.%1nl,v: + 4x + 8| — arctan (x;2)+c
27. L(sin 2.2 — 26 cos 26) + C

29. 126 — cos 20) + C

3. 43 — 3214 + 3 arctan ') + C

33, 2Vi —cosx + C

35. x In |x2 + x| _ox+mllx+1+C

37. sin x In (sin x) — sinx + C
1 o a2 2 ic
x—-—5— S
¥ x=3+ D 4x
8. VE+ 2B c
45. a)e— 1= 1.72 M 1 ) ,
©) %(e —1D= 0.86 (d) 1.46 (Simpson’s Rule)
4

0. 35 9. @GN =\"3x

0

51. 0.015846 < L

1 4 <0.015851
B -1

1.2, % ] 11 1 %%

s 3% 2.%% T L evieTs
n+1

9. 3n—2 11. > — 2 13

Answers to Odd-Numbered Exercises A63

(=1

15. 55 1.t o O | W
Lol n wt D +2

5 B

@n)! 23. (—1)"n=b2 25, Converges to 1

27. Diverges  29. Convergesto3  31. Diverges
33. Converges to 0 35. Diverges
37. Converges to 0 39. Diverges
41. Converges to 3 43. Converges to e*
45. Convergesto O 47. Monotonic
49. Not monotonic 51. Not monotonic
53. Monotonic 55. Not monotonic 57. 5
59. 3
61. (a) No
(b)

:
Amount $9086.25 $9173.33 $9261.24

Amount | $9349.99 $9439.60

$9621.39 $9713.59

Amount | $9530.06
o [ v |
$9806.68 $9900.66

63. (a) $2,500,000,000(0.8)"
(b)

T BN
$2,000,000,000 $1,600,000,000

o N TR
$l,280,000,000 $1,024,000,000
©

¢) Converges to 0
65. S = 240,85, = 440, Sy = 810,
Sy = 1490, Si0 = 2740
67. 1, 1.4142, 1.4422, 1.4142, 1.3797, 1.3480
Converges to 1
7. @ 1,1,2.3, 5, 8, 13, 21, 34, 55, 89, 144
® 1,2,1.5, 1.6667, 1.6, 1.6250, 1.6154, 1.6190,
1.6176, 1.6182
1+ V5
@ p=

=~ 1.6180
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