|
d
1
1

s v -t vy

B 41 545.118.84

(b) $15,970.002 million
A, xet =22+ C
35. $45,317.31

: 2. (1) $2661.667 million
19. 2/xlnx—a4/x+ C
L 33, 2% — e 4 leB + C
17, 5432,979.25
‘_ 19. (a) $4423.98, $3934.69, $3517.56

2

(b) $997,629.35

43. 1n

e

”45 Injx =5 +3nfx + 2| + C
47 x~Z2|x+ 5| +3ln|x—3] +C

10,000
49 (a) y = | + 7¢ 0106873

Answers fo Selected Exercises A101

CHAPTER 7

SECTION 7.1 {page 462)

Prerequisite Review

.2/5 25 38 4.8
6. (1,O) 7.(0,3) 8 (-1,1)
9. (x—2P+(y—-32=4
0 (x=—1P+(y—-4P=125

5 47

® Time, t | 0 3 6 12 24

Sales, y | 1250 | 1645 | 2134 | 3400 | 6500

(c) t = 28 weeks
] ;
£ 51. /2 +25-5 |n|5+—— ‘”:m’ +C

1
£ 53, 41n

£ 57. 2/T +x+In

x =2 8
x+2|+c 55.5

Jl+.t—l|+c
JI+e+ 1

[ 59, (x = 5Pes=5 = 3(x = 5Pe=~3 + 6(x — 6)e*~5 + C

! 65. 0.705 67. 0.741 69, 0.376 71. 0.289
L 73, 9.0997 75. 0.017 77. 1 79. Diverges
. 81. 2 83. 2 85. (a) $494,525.28 (b) $833,333.33
f 87. ) 0431 (&) 0108 (c) 0.013

wmd

-3
¢ 61, —ln Py

f 63. i[x -5V =357 - 25
- 25mj(x — 5) + Jix - 5% - 25|] + C

+C

SAMPLE POST-GRAD EXAM QUESTIONS

B (page 454}

l.a 2.d Ja 4. b 5. ¢
6. d 7. b 8 a 9, b

5342  7.J206 9.(2,-53)
i (L -1 13.6,-3.5 15 (1,2,1)
17. 3, 3./5, 6; right triangie
19. 2,25, 2./2; neither right nor isosceles
.2+ (v=20R0+(z-2P=4
23 - r(y-a@-12=2
25, (x= 1P+ {(y=-102+z=-52=9
27. (x= 1P+ (y =3P +22=10
29, (x+ 2P+ (y=1P+(z=1)p=1
31, Center: (,0,0) 33, Center: (1,
Radius: i Radius: 5
35. Center: (l. 3,2)

~3.=4)

Radius: "\2/—5




Al102

Answers lo Selecled Exercises

(b)

47. (3,3,3)

SECTION 7.2 {page 472)

Prerequisite Review

1. (4,0),0.3) 2 (-0, -8)
3.(1L,0),(0 -2 4. (=5,0).(0.-5)
S.(c=1P+(y=-20 +@z-3P¢+1=0
6. (x—4P+(y+2P-(z+3P=0
7.+ 12+(G-12-z=0

8. (x =32+ (y+52+(z+132=1

9. x2—yl+z2=] 10— +72=4

3

5, 0 0

11.

N

x 0,0 0

= .
] l Prere:

1. 11
4. 4
6. (—¢
7. [5.¢
9. 554

I ———

: 3
! 1. (a) 2
L (d) Se

Bl

£ 9. @ 52

15, Parallel 17. Parallel
19. Neither parallel nor perpendicular ~ 21. Perpendiculgr

g3, 814 5 BYTE L, 13V, BV
7 7 29 T

13. Perpendicular

M.c IR e 33.f 3M, g

35 d 36. b 7. a 38 h

39, Trace in xy-plane {z = 0): y = x* (parabola)
Trace in plane y = 1: x* = z* = | (hyperbola)
Trace in yz-plane (x = 0): y = - z* (parabola)

2
41. Trace in xy-plane (z = 0): % + y* = 1 (ellipse)

Trace in xz-plane (y = O): % + 22 = | (ellipse)

Trace in yz-plane (x = 0): y* + z* = | (circle)
43, Ellipsoid
47, Elliptic paraboloid
5
55. Hyperbolic paraboloid

45. Hyperboloid of one sheet
49. Hyperbolic paraboloid
53. Elliptic cone

Pt

. Hyperboloid of two sheets

VRN | £
”’:"}\3,5;,, /‘:;O'

AW
{ h,',f,:’ﬁb‘

X
x2 yz zz .
61. + + =
! 3963 © 3963% 39502 I

#13. (@) x2

# 15. Domait

¥y
Range:

| '- 17. Domair

Range:
19. All poix
21. All poir

: E 23, All poir
Il 25. All poir
. 27. The hal
£ 29.b 3




B SECTION 7.3 (page 450)

Prerequisite Review

L 11 2. -16 kX

4.4 5 (-co o)

6. (—oo0, =3)U (-3, 00U (0, o)

7. [5,00) 8 (~e0, = /5]U[V5, o)
9. 55.0104 10. 6.9165

3
2
. {a) 5 (b) 3e* (c) 2e?
(d) Se* (e} xe* (f) te'
@3 MO0 7 (a) 90w
(a) $20,655 (b} $1,397,673 1L @0 (b)6
(@) 2+ 2xAx+ (Ax)2 -2 (b)) -2, Ay# 0
. Domain: all points (x, y) inside and on the circle
2Hyr=16
Range: [0, 4]
Domain: all points (x, y} such that y # 0

1 5 x 5
(b) ~ ©)6 () ; (e) 3 (n =

. (a) ;

(b) 507

Range: (0, oo)
. All points inside and on the ellipse 9x2 + y2 =9
. All points (x, ¥) such that y # 0
. All points (x, y} such that x = Onory # 0
. All points (x, ¥) such thaty = 0
. The haif-plane below the line y = —x + 4
. b 30. d 3l a R2.c

The level curves are
parallel lines.

¥

35, The level curves are circles.

Answers lo Selected Exercises Al103

37. The level curves are hyperbolas.

41. 135,540 units
45, (a) $13,250.00
47,

43. 521,960
(b) $15,925.00

7 .
R 0 0.03 0.05

0 $2593.74 | $1929.99 | $1592.33
0.28 | 32004.23 | $1491.34 | $1230.42
0.35 | $1877.14 | $1396.77 | $1152.40

49. (a} The different colors represent various amplitudes.

{b) No, the level curves are uneven and sporadically spaced.

SECTION 7.4 {page 491}

Prerequisite Review

X

2. -3 -X 3 M)

2 3P -2)
5. 6. 3 = 6)

T3-2¢
_ (e + 2% + 8x + 27)
(x* - 9)3

8.

9. f(2)=8 10. g(2) =1

3. fley) = %

Sy =—12y

L fixy) =2

Slxy) = =3




Al104 Answers o Selected Exercises

5. filxy) = i 7. fley) = J—:—%‘*T

Ay = -5 B = s

i ? = 2red 11, Afx,y) = —2xe~t'+yd
x

3 = 212823’ h (x‘ y) = —2ye'(“z+?1)
dy e/

Y
(e —yp
242
T k=
9 _y=3x 9 _ ¥ =
dy  x% -yt  dxdy x  dxdy
glx y) = Iy%er+(1 — x) 19. 9 B
CF{xy) =6k 3, 13; flxy) = x — 29,0 (= )?
Sflx y) = 3yedo, 12; £lx, ¥} = 3xe3, 0 63. f.(x.y) = 12x* — 6y?, 12
1 2% fxy) = =1200,0

~- Y __1 Sz
- flxy) = W) =m0 flsy) = —6x? + 2, -4
o fulny) = —12xy, 0

G- 4 Y
x- | -
f;(x' y) = (x _ y)z. Z f.‘v(’t‘ )’) - _t.z + y2.
. w, = 6xy = Syz

w, = 3x? — 5xz + 1022

w, = —=5xy + 20vz

dz Iy -—-=x

. = N2+
Prdal yuge: 15. f,(x, y) = 3xye* (2 + 1)

.,

6. fuls3) = =g

1

foley) = Py l

; = 1
= Hy+3) RS — ffey) = o !

(c+y+ 2 )

xlx + 2) S
e Wor e e

= % 67. A1(120, 160), i;—c = |54.77
: (x+y+ 22 X

Ar (120, 160), € . 193.33
ay

69. (a) f(x,y) = 60(%)0'4, £,(1000, 500) = 45.47

X 1N
) flxy) = 40(;) . £{1000, 500) = 60.63

71. (a} Complementary  (b) Substituie

{c} Complementary

73. An increase in either price will cause a decrease in the

w, = dxz + 3xy — 67, ~ |
; ’ Y number of applicants.

L (=6,4) 41, (1,1) oA
L@2 () -3 45.()6 (b) —18 75. (@) At1=90°and h = 0.80, 5" = 1.845,

S =f (0 49 (@) =2 (b) -2 . oA
0% 2%z e o At¢=90°and h = 0.80, m =203,
Toxdy - ayax “axdy ~ ayax " (b) The humidity has a greater effect since the coefficient
of h is greater.

77. Answers will vary,




i

§ SECTION 7.5

.

{page 501)

Prerequisite Review

1. 3,2) 2. (11, 6) 3,

5. (5.2) 6. (3,-2)

8. (=2,0),(2,-2)
oz 00, Pz

9, e 12x ay: 6
dz ¥z
dy by dxdy B
#z _ ¥z _
ax? = dydx
9 _ 10 ¥z _ _

10. P 10x ay? 6y
I'IZ = —1pl —E‘-'_ =
ay =¥ dxdy
L
dx? 40x dydx

11. B_Z =43 — ﬂ L’Z =
ax 2x ay
da_ _Jwy + a4z
oy 2y dxay

2 2.

P2 gae g YD P
ax* 4x dydx
az _ . #z

12. P dx — 3y e 2
82 i x Bz e
ay 2.4 3 dxdy
v,
dx= dyox
E = yplaxy? ﬂ =

13. i yie ay?
az Xyt 1 !Z
= = 2%y + gty —_—
ay 2xye ¢ axdy
B ey 2
ax- dyix
0z _ &z

14, Pty (xy + 1) ay?
2z . 9’z
—_— = ylary -
ay e dxdy
lic: i

dydx

4 4 (4,4

7. (0,0),(~1,0)

dxlyle™” + Gryerr
= QuyteV + 320y

= _w-len’ AL 3y:exy3

= e

=xe?(xy + 2)

= xe¥xy + 2)

Answers o Selacted Exercises A105

1. Critical point: (=2, —=4)
No relative extrema
(=2, =4, 1} is a soddle point.

3. Critical point: (0, ()

hH

Relative minimum: (0, 0, 1)
5. Relative minimum: (1, 3, 0)
Relative minimum: (-1, 1, —4)

9. Relative maximum: (8, 16, 74)
11
13. Saddie point: (=2, =2, —8)
15. Saddle point: (0, 0, 0}

17

Relative minimum: (2, 1, =7)

Relative maxima: (0, £1, 4)

N

Relative minimum: (0, 0, 0)
Saddle points: (x1,0, 1}
19. Saddle point: (0,0, 1)
21. Insufficient information
flxg, ¥o) is a saddle point.
25. Relative minima: (a, 0, 0), (0, b, 0)
Second-Partials Test fails at (a, 0) and (0, ).
27. Saddle point: (0,0, 0)
Second-Partials Test fails at (0, 0).
29. Relative minimum: (0, 0, 0}
Second-Partials Test fails at (0, 0).
31. Relative minimum: (I, =3, 0)
33. 10, 10, 10 35. 10,10, 10
M. =3x=6 39 p =2500,p, = 3000
4l x, = 94, x, = 157
43. 48 inches x 24 inches » 24 inches
45. Proof
47, D(x,y) = 2x — 18 + 2y
D(x,y) =4y — 24 + 2«

To minimize the duration of the infection, 600 mg of the
first drug and 300 mg of the second drig are necessary.

49, True

-

51. Faise, The origin is a minimum.
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Al0é Answers to Selected Exercises

SECTION 7.7

SECTION 7.6 {page 511} {page 521)
— =l
Prerequisite Review Prerequisite Review
LGS 2(-%-D) 3@E-3 1. 50225 2. 0.0189
4. @ ~3) s56L0) 6 (4-1_2 35,=2a-4-4 4.5 =81-6-2
T fi=20+y 8 f =50y +y) S,=12b~8 —4a S,=18b—4 24
f=x+ 2y £, = 50y(x + y)(x + 2y) 515 6 42 7.3
9. =3¢ ~doy+yz I f=yr+ 22 814 9 3] 10. 95
fi= =241 L=+ —_—
f=w f=m+2+2y Ly=3x+} ()}
J@y=-Zx+4 (b2
Lf(55 =25 3f22=8 5. y=x+3 7.y=—23x—09 9. y =+l
2 =x+ . ¥ = ——' +
f(‘/_ ;) i 7. f(75 3;) = 23125 Hoy=x+4 B.ys= wes
- IS. y = 43""‘43 . y= -+ g
SfLD=2 ILf2)=e' 13./0.69)=432) g, 10, Se+¥ 2L y=1252— 175¢ +0.5
AN L1y .
l5)‘-(333) 3 17'f(f'f'f)_ﬁ 2.5)
9. (G mE) =% 2L £9.6,9) = 486
10 &OLAEGT
3.f (f \/— f ) o =) 1—‘1-.;; E ' 3
1 a3

= 27. 40, 40 40 29,

-

Wwtn

-

Wit

25..r=4.y=§:

3.5 33 .3
35, 36inches = 18 inches x 18 inches
37. Length = width = ¥360 = 7.1 feet

| Ln

Fg.?ﬁ = 9.5 feet
39, x = 7525, x, = 12475
To minimize cost, let ¢, = 753 units and x, =
41, (a) x = 502 = 7
¥ =1200/Z = 283

Height =

1247 units.
(b} Answers will vary.

3. @ E ) =~ 147314 () 1473 (©) 184,142
45. v = Y0065 = 0.402 Jiter

¥ =§e/ﬁ)6_-070| liter

k= 3 ¥0.065 = 0.134 liter
47. (a) 50 feet x 120 feet  (b) $2400

49, Stock G: $138,333.33
Stock P: $7000.00
Stock S: $154,666.67

51, Answers will vary,

23. Linear: y = l4x + 6
Quadratic: y = 0,122 + 1.7x + 6
The quadratic model is a better fit.
25, Linear: y = —68.9x + 754
Quadratic: y = 2.82x2 — 83.0x + 763
The quadratic model is a better fit.
27, () y = —240x + 685 (b) 349 ({(c) $0.77
29, (a) y = 13.8x + 22,1 (b) 44.18 bushels/acre
31 (a) y = —0.48t + 19.74; In 2010, y = 0.54 deaths

(b) ¥y = 0.0027¢* - 0.51¢ + 19.03
In 2010, y = 2.95 deaths
B.@ay= _I_-I%xz + sﬁx ,.‘;'
35, Linear: y = 3.757x + 9.03
Quadratic: y = 0.006x* + 3.625x + 0.43
Either model is a good fit for the data.

37. Quadratic: y = —0.087x% + 2.82¢ + 04

(b) 40.9 miles per hour

. 39,

11

13

15




.Answers to Selected Exercises

Positive correlation, No correlation, r = 0
r= 09981

y = =49.95:% + 4442.6¢ — 41,941, where ¢ = 20 repre-
sents 20-year-olds; = $43,291

¢ 45, True 47, True

SECTION 7.8 {page 530)

Prerequisite Review

1 2.6 342 4 5. 2

1
n5 10, In|e — 1|

11.

.1

6% 7.1 84 9.1
e
2

(e* = 1) = 728474 12 %(1 - el)

-

13. ] 4. 7

Z

31 4 1y s 5
3w 2 g _ d-rdy=fj dydx = 3z
2 aynly s 50-9) M ol TETE

Dl =y 9 - =) L Y~ 1) = 4051042 35.24 3. %
: 2 it
o 36 15. 3 17- 3 lgl 5 zli 3 23! 4 % 41. _sjm 43. ﬁ 45. 2 47. 0-6588
81747 5104521  53. L1190

. False, because dA = dy dx = dxdy, it doesn’t matter in
what order the integration is performed.




A108

Answers to Selecled Exercises

SECTION 7.9 {page 538)
Prerequisite Review
1. i
2 4 kg
EE 3
1 4
I+
1 1
3. L} y
194+ o
1+
14
ot
a4 3
24 T
R
51 66 7.3 L
9.2 10}
I. Y ¥
o
1
1 3
10 5
5
i
1 2
3 wa-

3 s 5 3 25
9, fJ' .tydyd.r=Jj xydedy =
v Jo o Jo 4

2 rig 21y
y = —d
1. o S dydy = 3 dy d!
J;J: .t"‘]'y‘ 4 Jt.)yllxz+y- o
4 2

¥ 5
+ dedy =In=
L ety YTy

1/2 r2x
13.[ J e~Fdyde=02212 15 4
a 0

17225 19.12 2.3 23, %
5.4 274 200% 3110000
3.2 3% 37875125

REVIEW EXERCISES FOR CHAPTER 7
{page 544)

L @a-La: 3 /116 5 (~1.4,6)
i
’§§
: ¥
) {
L]
12,3

T+ (y—-1)2+z2=125
9. (x =42 +(y—-6P+(z~1P=6
11, Center: (-2, 1, 4); radius: 4

I9. Sphere 21, Ellipsoid  23. Eliptic Paraboloid
25, Top half of a circular cone
2. 18 (B0 (c) —245 (U) —32

29, The domain is the set of all points inside or on the circle
x* + y2 =1, and the range is {0, 1].

MITTI

51
53.

e




35, {a) As the color darkens from light green to dark green, the
average yearly precipitation increases.

(b) The small eastern portion containing Davenport
(c) The northwestem portion containing Sioux City

37. Southwest 39. $2.50 4l f,=2xy+ 3y + 2
fi=xt+3x=5

47, f, = xe¥ = yle*
f, = x'e’ = 2ye”

51. (a) z, = 3
53, (a) z, =~
At{l,2,3),z,= -2

S5, f, = 6x

fy = —8x+ 6y

fo =fyx= "8y

¥ — 64

(64 = 5% = yIP?

(b) z, = —4

At{1,2,3),z, = =4,

57. f, =

S —

f-r,v ¥ (64 — xl — yz}m
59, C (250, 175) = 99.70
CJ.(250. 175} = 140.01

Answers lo Selected Exercises Al109

61. (a) A, = 43.095w"05T5}073
A, = T3515W025 0218

(by =47.35,
The surface area of an average human body increases
approximately 47.35 square centimeters per pound for
a human whe weighs 180 pounds and is 70 inches tall.

. Relative minimum: (x. —x,0)
Suddle point: (, ’_1)
Relative minimurm: (3. 3 —ﬁ)
Saddle point: (0, 0, 0)

. Relative minimum: (1,1, —2)

Relative maximum: (=1, —1,6)
Saddle points: (1, =1,2),{(-1,1,2}
7. (@) R = —x2 = 3x;% + 100x, + 200x,
(b) x, =50,x, =200 (c) $22,500.00
73. At (%, %). the relative maximum is %
AL (0, 1), the relative minimum is 0.
75. At ('31, ;. ;) the relative maximum is 2

77. At (‘i g -'-‘!) the relative minimum is 34;

79. x=2\/_.y=2\/_,z--s/—

81. f(49.4,253) = 13,202 |

83. (1) y=Nx—8% (b 2746

BS. (a) y = l4x + 19 (b} 21.8 bushels/acre
87, y = 1.71x% - 2.57x + 536

~LT+3
J j dyds = j dedy =3
=3J1/3x+ 3 0 Jiy-2

97. %% 99, 0.0833 mile

SAMPLE POST-GRAD EXAM QUESTIONS
{page 548)

1. b 2. b Jc
5. a 6. c 7. b




A

3. If the essays are numbered 1, 2, 3, and 4,
& 5= (123,124, 134,234},
§=10,1,2,3}

.

(- [o|i]2]>
1 axf1]13]3]1

#ix}

e

@~

Sl

Wi ®;3

FUL0F B ©@F Ox%

j 13,195  15. () 205 (b) $15.375

& 17. V(x) = 218,243.7500 19, V(x) = L1611
] ' o = 467.1657 o= 10775

g 2.

i

B

1 .'

I B

F ] 4

¥ I n

‘l i 4 I t'|

1 J;E(“-l—.t}dx—[ax—ﬁ] (2—1)—
% 23

!

2, zv.% 2 @i v}

31

Answers lo Selected Exercises Al21

7. Variance: 35
. 3
Standard deviation: ——=
2.5

Variance: 4

Standard deviation: 2

41. 5 43, 27726 45. (a) 0.4866 (b) 0.2498
47. 0.00383  49. 0.3829

5.

39

Median

Probability

1

|

! -
Distance from nucleus

SAMPLE POST-GRAD EXAM QUESTIONS
(page 650}
l.¢c b Jc 4. e 5. a 6 c

CHAPTER 10
SECTION 10.1  (page 658)

Prerequisite Review

1,0 2,0 32 4, co 5 0 6. 0
n=2 8n—3 I’ + 1

n “n-4 oo

n+ 1
(n=1Dn+2)

7.

10.

1. 2,4,8, 16 12 3i1idid 5334w
|
9,

7. —1.4. 9v ||5- T
11. Converges to | 13. Converges mi 15. Diverges
17. Converges to 0 19, Diverges  21. Converges to 3
23. Convergesto0 25, Diverges  27. Diverges

29. Diverges 3. 3n -2 33.5n -6

Converges to 0

n+ 1l (=1)p-t! n+l 5
35, s 37. -1 39, p, 41, 2(—1)

43. m

45, 2,5,8, 11,14, 17,. . .

13 31 33 k]
47 103'3.3| 3 30- S 49- 3’ _-2"3' _Evrﬁ.'—:;_fv- LIS

51. 2,6, 18,54,162,486,. . .  53. Geometric, 20(2)" "




Al122 Answers fo Selected Exercises

55. Asithmetic, 2n + 2 57. 21
K] dn

59. $9045.00, $9090.23, $9135.68, $9181.35, $9227.26,
$9273.40, $9319.76, $9366.36, $9413.20, $9460.26

75. a =12
o = 25937
o = 2.7048
B0 = 27169
o000 = 27181

SECTION 10.2

{page 670)

L DEY Year 1 2 3
Balance | $2200 | $4620 | $7282
Year 4 5 6
Balance | $10,210.20 | $13,431.22 | $16,974.34
(b) $126,005.00 (c) $973,703.62
63. 55 = 240, §; = 440, 5; = 810, S, = 1490, §,, = 2740

65. (a) 2.40,2.50,2.77, 3.16, 3.58, 4.00, 4.38, 4.71, 4.98, 5.22,

5.41,5.57,5.71, 5.82, 5.92, 6.00

(b) i
E 7
53¢
18
R
£
0 2 3 6 R 1012 1 "
Year ({} > 1URT)
67. (a) §, =1 (b) §,, = 2870
S, = 14
5,=130
S, =55
69. (a) 1.3(0.85)" bitlion dollars
®) Year 1 2
Budget amount | $1.105 billion | $0.939 billion
Year 3 4
Budget amount | $0.798 billion | $0.679 billion

(c) Converges to 0
71. $2095
73. (@) a, =

-0.265625n* + 5.32271n* — 9.7470n + 90.192

{b) $157.7 billion

Prerequisite Review

Lg 23 33 49 53
6% 7.1 80 91 10}
LS =1 3.5=3
5,=2=125 S,=3=45
S, =12 = 1361 S, =3=525
S, =15 = 1.424 S, =% =5625
Sy =328 = | 464 S =% = 58125
5. nth-Term Test: lim —— = | # 0
n—cafl + 1
7. nth-Term Test: lim ———=1+#0
n—vem 12 +
9. Geometric series: r =3 > |
11. Geometric series: r = 1.055 > 1
B.or=3<21 B.r=09<1 17.2 1.3
21.4+2./2~6828 23,3 253 27!
17 n+ 101
¥ — —
29, 3 3. "_m on+ 110 # 0; diverges
|
33 lim "':; . 1 # 0; diverges
-1 13 .
3s. ..l.lfga mil-2 # 0; diverges

37. Geometric series: r = 1.075 > 1; diverges

19, Geometric series: r
]

43- .|_|.
47, = 72.89 feet

5. S 100(0.75)" = $400 million

=y

55, 2 57. =71.12 ppm

10
59, (a) 2880:‘ =

el
168

(b) 3 880i —

1=

58800

= i < 1; converges 4. 3
45. (a) 80,000(1 — 0.9") (b)
49, $7808.24

80,000

53, §10,485.75

100,000 = 147,840 — [00,000

= $47,840 more

P g =
-
.
f=al

7. Fals

1. p-se
7. Cor
13. Div
19. Div
25. Cot

3. =1

3B o=

35, lin

n=di

37, a¢
38. d;«
3. b;:
40, c;4
41, Di
43. Co
45. Cc
47. Cc
49. Di
5L.'Di
53. Di

11
5T, 3

59, (a

b




-

63. = 05431 65. —=— =~ 4.3003
67. False Iiml = 0, but i ldive (=
’ Tasin 0 &hn res-

SECTION 10.3  (page 679)

SECTION 10.4

Al123

Answers to Selected Exercises

{page 689}

Prerequisite Review

| In n+1
5 + N .
2. n | 3‘n+l 4 n?

51 65 71 81
10, Not a geometric series

9. Geometric series

1. p-series 3. Notap-series 5, Not a p-series

7. Converges 9. Diverges 11. Converges

13. Diverges 15. Converges 17. Converges

19. Diverges 21. Converges 23. Diverges

25, Converges 27. Diverges 29, Converges

3L = L.1777; maximum error < 3—'2

2
33. = 1.9953; maximum error S —\/:?_6 = 0.6325.

I C ) O V(O Vi
35. rlan::: a,, - rrllorg: l/ (Hl/ Z)

= lim( . )““l
a—ao \N + |

a; diverges: p =% <l

[T I ]
90~
E, .

d; diverges: p = |, harmonic series
3Y. b; converges: p = ; >

40. c; converges: p =2 > |

41. Diverges; nth-Term Test

43. Converges; p-Series Test; = 3.6009
43, Converges; Geometric Series Test; :
47. Converges; p-Series Test; = (0.4429
49. Diverges; Geometric Series Test

51. Diverges; Ratio Test

1

53. Diverges; Ratio Test 55, Converges; Ratio Test; -5’

7.3 L - 1635, T = 1644934
'2"—2._ '3’6 = |.

n=]

59. @ S 013960 + 0309 + 12.32)
=1

(b) No, the Ratio Test yields a limit equal to |.

Preraquisite Review
L flg(e)) = (x — 1)
glf()) =5 — 1
3 flglx)) = V2 + 4

gfix))=x+4, x2 -4

2. flglx)) =6ax + 3
gfxh) = 6x + 1

4, flg(x)) = e~ 5. fAx) = 5ex
g(f(x)) = e () = 5es
S = Sex
FO(x) = 5e=
6 f0) =% CT () = Gex
e £ol) = 126
f7o) = i f7x) = 2de™
£l = % FOx) = 486
) = —%
8 /) =£ 9, 2 ;’ L o H
S =%
=2

6
fHay =~

SO

e 1P x4 1P e+ 1)

I -L(x+1) g 24
5.2 7.1 9. 11, 0 13. 4
15, 5 17. 1 19. ¢ 21. e 23. oo
> _ £ (2_‘.)11 _
25, _!20"!, R=w 2. 5 Sh R=o
2. 5 (-1ps, R=1
n={
1 2 (=1 1+3-5--n=3)x- 1)
31+ - l)nz':2 T g
R=1
2 + Nn +
a3 E (_l)n("_.Mxn' R=
u=0 =




Al24 Answers to Selected Exercises

o (=10t . « 5. (20—
1o+ S LIS @u=1) o

n=|
37. R = 2 (all parts) 39. R = | (all parts)

R=1

. §2 53852 us § e

=) ﬂ! =) "! n=0

o (_._ l)nxln+2 =) (_l)rl(_‘.... 1)r|+|
1 ,‘Zu n+1 Gt ,,2“ n+1
st S (it — 1y

n=l
53. 1.6487 55. —0.6931 57. ~2.3018
SECTION 10.5  (page698)

Prerequisite Review

o 3".!" a0 ("l)"3".¥"
— 2 e ——
1' uzﬂ "! - H-E'ﬂ '"!
4% (-l =1)
n=i)
oo (_])u-- l(.\’ -— l)rl

4, In5 + ..2-:| p

_ x 3T 3-7 371010

S TR T TR

xrox? 1.3 1-3-5¢
R TR - T TR
7.8 g8 i 10 %

.2

L@S=1+x () Sf)=1i+x+3

2
(c)sg(.:)=1+x+-§+§
() 34(x)=1+,,+§+§+%
3. (@) S =1 +§ (b) S.(x) =1 +§_§
(©) 53(-¥)=1+§-%+%
(d)S4{x)=1+§_§+%_%

5@ S =x (b) Sfx)=x—x
© Sx)=x-x+27
() Sl) =x =2+ —x!

L[ ]o 025 [030 |075 |tLoo ]
£ | roooo | 11331 | 1.2840 | 14550 | 1.64g7
M
5,0 | 1.0000 | 1.1250 | 1.2500 | 1.3750 | 1.5000
5,00 | 10000 | 11328 [ 12813 | 14453 | 16250
0
S0 | 1.0000 | 1.1331 [ 1.2839 | 14541 | 16458
S0 | 1.0000 | 1.1331 [ 1.2840 | 14549 | 1.6482 |
9. (@) Sy = 1 — 22 (b) 50 = | — =2+
€ Sl =1 ~-x2+xt—x8
) S =1 =2+ xt =S+
1L S(x)=1—-x*+x! 13. d 14. ¢ 15. a
16. b 17. 0.607 19, 0.4055  21. 0.74286
23, 0481 257 27. é = 0.00139

29, (a) Answers will vary.

(b) 1

SECTION 1 0.§ (page 705)

(c) $10

Prerequisite Review

i f(24) = -0.04
f1(2.4) = 2.8

3. f(0.35) = 0.01

f1(0.35) = 4.03

5.49= <51

7. 597 £ x £ 6.03

4.

2. f(—0.6) = 0.064
J(-0.6) = 348
£(1.4) =030
f(14) = 12.88

6. 0.798 < x < 0.802
8 —3.505 S x € —3.495

9. (i;% JB+ 2), (%—ﬁz - J'ﬁ)

o (l=53-5 1+53+5
AU A
1. 22364 3. 0682 5125 7. 0567 9. x0.753
11. —4.596, —1.042,5.638  13. 2926 15, 2.893
17. 11.8033 19. +1.9021,£1.1756
2_'9
10 ’ ] ] ﬁ h &
60 -8

4

179. Newton’s }
31\Newton's |

0=x=.

I33. Xntj =

1S

:39. flx) = I‘t
flx)y=-

Newton's

41, x = 1.5¢
45, 15.9 yea

47. False. L

CHAPTEI

1. "'l- tl_)" :
§, Conver

11. Conver

15. (- 1Y

17. (a) 13




1. 09, 1.1, 1.9

P A

T ——

£
F

a1

=215

] -}

g

23. 1.1459, 7.8541

Pt
3

ST

L.

-2

27. 0.8653

25. 0.2359, 1.3385

|

7

Vectma

:- 29. Newton’s Method fails because f{x,) = 0.

. o i i g g L AL ot o e R

31:\Newton's Method fails because | = x, = x, = . . .;
0=rx =ux,=.. .. Therefore, the limit does not exist.
' 2+a
3.5, = T— 352646  37. 1.565
n
39, flx) = s a
] X
M=%
x?
. _ flx)
Newton's Method: x,,, = x, — }T;:J
l
~-a
X
Tav1 T X T __L
%
=x(2—ax)

41. x = [.563 miles down the coast 43, 1 = 4.486 hours

' 45. 15.9 years = 2016

- 47, False. Let f(x) =

 CHAPTER 10 REVIEW EXERCISES

15, (=1)"

=1
_1'

49, True

{page 712)

3. 4,8, 105, 103, 18
7. Diverges

e it 2

5. Converges to (} 9. Converges (0 5

[
1L . or=, n:
Convergesto 0 13 3Ty #0

3"_| n=0172...

E 17, () 15,000 + 10,000(2 — 1) (b) $175.000

Answers to Selected Exercises Al25

19. $1.07, $1.14, $1.23, $1.31, $1.40, $1.50, $1.61, $1.72,
£1.84, $1.97

21 Sy = | 23, §,=1=05
Sim3im2 8 5, =4 = 0.4583
S, =2 =475 S, = 3} = 0.4597
5, =% =8125 S5, = B8 = 04597
S =75 = 13.1875 S5 = otas = 0.4597
25, Dnverges 27. Converges
29, "Il.rgn_'_s—zaﬁﬂ 31 nllr&(%)"—-oc?hﬂ
a3 -] o3s 2l - @] - @

37. Diverges 39. Converges toj—

41. (a) D= -8 + 16 + 16(0.7} + 16(0.7> + - - -
(b) ';—6 feet

43, = 2.782%

49.a 50. ¢

45. Converges  47. Converges

51.d 52. b

53. 1.0172; error £ = 1.9531 x 10~*

(5)4s

55. 2.09074; error < W < 2.5558

59. Diverges 61. Converges

£ l nx"
o7 nzﬂ(_i) l!_'
69. —i {(x+1) 7.2+ 2( e K72 (x/ »

n=0 n=i

BaSto$

rl-ﬂ” n=0 n!

5, -rxr= § (-1

n=l)

57. Converges

6. R=1 65. R=0

t"+2

T3 1+ 2+ x4+ -

7.7

79. & — Fix + x? — 5hO + 35508 — 75525 + girad

BL In3 +3(v - 1) — j5(x = 1)* + g(x = 1)?
= I+ e = 1P = (e - 18

$3. 47705  85. 09163  87. %  89. 0301

91. 0.1233 93, 0.5, 81150 95 0.313

97. 0258 99, 1341  101. 0.773

SAMPLE POST-GRAD EXAM QUESTIONS
{page 715)

ILb 2Z2b 3b 4b 5S¢ 6d




Al26 Answers to Selected Exercises

APPENDIX A

1. Left Riemann sum: 0.518
Right Riemann sum: 0.768
J. Left Riemann sum: 0.746
Right Riemann sum: 0.646
5. Left Riemann sum: 0.859
Right Riemann sum: 0.659
7. Midpoint Rule: 0.673

{page A10)

9, (a) (b} Answers will vary.
! (c) Answers will vary.
(d) Answers will vary.
| !
&, 5 |10 {50 [100
Left sum,5; |16 [ 1.8 | 1.96] 1.98
Right sum,§, | 2.4 |22 {2.04| 2.0

(F) Answers will vary.
5
1L f 3dx
o
4 0 4
13. f (4 = |x|) dx = f (4 +.r)d.r+f(4 ~ x) dx
4 4 0
15. J’- (4 = Pdx 17. J’ Jx o+
=2 1]

19, -

Rectangle

Trapezoid Triangle

A= 14 A=

-3
Semicircle

W L
2
29, Answers will vary. 31 >

A

APPENDIX €

Section C.1 {page A24)

Prerequisite Review

Ly =6+2 2.y =-62-8
y'=6 y'=—1

3.y’ = —Ge™ 4, y' = —6xe*
yr=—12™ yr=—6e¥ (262 + 1)
l—x g y

5.5 bgiyp Ty

8 9. k=1In3 - I ~ 0,0572

10. k=Inl10 - !"_ji == (,4458

L ¥y = 3.t1
Joy'==2eHandy' + 2y = =2e"T + e~ M) =0
S.yv'=6and y' — %y = 6x* = %(lt;‘) =0

Ty'=2undx®" =2y =x(2) - 2x9) =0
9, ¥" = de™, y" = §e*, and
¥'=y' =2y = Be — de¥ — 2(2e¥) = 0

—dy = -_—_I _dy = 4 —
11. b 13 dx—4Ce =4y
dy _ 1.
15. i 3Ce and

d_y -7 = _l -r/J) =t/3 -7 =1}
dr+y 7 3( 3Ce +({CeP+ 7 =T7=(

17, xp" = 3x =2y = x(2Cx = 3) = 3x — 2(Cx2 = 3¢) = 0

19. o’ + y .r(?.t +2- ;C::) + (.\:3 + 2 +%)

=x(3x+ 4)

| .‘.2},” A

| 33. Soluti
39. Solutic
45, y = 3

49. \

Cad’
C=.
[

J. ] [y

53 y=x
1
2

57.y=

—

59, y=1%
61 y* =
65. (a) N

(b 2

=

(c) N*




:

- — -

3 7

. 27+ 3y’ - 2y = 2(iC,e? + 4C.e )
+3{ic,e? = 2C,e )
= 2Ce* + Cre¥) = 0

, ay dby? “_l) a( by )
. _———= h — + .ﬂ
2y (4_a+aCt o g Cx

= pxd

2

=y

xi
( 4—C\cf;'eeﬂ)2 * 1‘(1 +2c.ex‘) =
2.y'=Inx+ 1+ Cand
My - D—(y—-dD=xlnx+1+C~1)
—{tlnx+Cx+d4-4)=0

25, y'+ Ly =

29, 2e+ 2yy' = Cy’

o & 2xy
Y= " o-2°
CrP -2 Ry
C
Lxty==
N c+y P
L2
Y
)
2" = 2(.t+))=-—c—§=0
33. Solution 35. Not a solution 37. Not a solution
39. Solution 4. y=3e>  d3. y=5+ InJJy
d5, y = 3g% 4 273 47. y= %(3 - x)e/3
49, : 51.

Cal C=l
C=0
Cc=4 5 [t '
Cul Ca-1
o= C=-2
] 3

n

2

53 y=x+C 5. y=x+3hjx+C
.y =gni5) +
9.y =3c -+ 2+ C
6L y =3k 63 y=3er
65. (a) N = 750 — 650 20884
(b} e

o 100
]

(c) N=214

Answers to Selected Exercises

67. |
§ Year,t | 2 4 6 18

10,169 | 12,725

o |

Units, x | 3867 | 7235

14,951 |

69, Because

ds _ __1.-’.‘..(.'/_2.) 13l 13
dh In3\h/2 In3 ¥ In3

is a constant, we can conclude that the equation is a solu-
tion of ds/dh = k/h where k = — 13/(In 3).

7L &k =007

73, False. From Example 1,y = e*isasolutionofy”"— y = 0,
buty = e* + 1 is not.

Section C.2 {page A32)

Prerequisite Review

2, }:* — ik

4 im2y*+ 1|+ C
7.C=-10

L3524 C
3. 2 —5+C
5.3+ C 6 -jel"¥+C

8. C=35 9.k=¥=0.8047

10. k=-2In3 —In2 = —2.8004

3. Yes
1
dy = (; + l) dx
5. No. The variables cannot be separated.
Ty=x2+C 9. y=¥+C
1L C=22~(y+ 1) 13 y=Ce*/?
15. y2 =4 +C

2
17.y=l—(c—'§)

1. Yes
{y+3)dy=rxdx

19 y=C2+xP 2l.y=Cx

23, W +2p=38+C 2B.y=-e*-x+C
27.v2=2e 4+ 14 29, y= —d4 =g ¥2
M, P =5

St =6art—lor6e? -5y =1




Al28 Answers Io Selected Exercises

35. v = 34.56(1 — e-u)
39. (a) T=7277°F

37. T = 383.298°F
(b} r = 5.158 hours

AL N=30+Ce 43 y=Crt
Section C.3 (page A37)
Prerequisite Review
I eT+ | 2 e¥ 4 3. -‘-:13 4, x%e*

PR aft 11
5, 2e e*+C 6.e(3 9)-i-ze +C

8 4in|s*+ 2x+ 3] + €
0 2= 10+ C

7. tj2x + 5| + C
9 Hdx-30+C

&

Yy=ex+ 0O 11. y=x2+2_:+?

X -3+ C

|
p == ={5/2)%?
13. 3 + Ce G-

15. vy =

: i
= /¥ _
l7.y--e/‘( 22

+ c) 19 y = Ce™* + 4
2 y=Ce¥ - |

23, ¢ 24, d 25, a 26. b

27, vy = 3¢* 2% xy=4

dy=1+5""° 33 ¥y =245~ Injx)

35. 85 =1+ 951 = &%)

i rlo|t 2 3 4 5

S| 0] 18223332 | 4586 | 5631 | 65.05

t 16 7 8 9 10

L S| 7239 | 78.57 | 83.82 | 88.30 | 92.14

3. p=400-3c 39 p= 154 + e
4 () A = E(n =l+e)  (b) A= $18,924,053.07

43. v = —% + Cetm 45, Answers will vary.

Section C.4 {page A44)

Prerequisite Review

1.y=§x2+C 2.y =3x+C
hy=cCe¥ 4dy=lx-42+cC
S5.y=2+Ce™ 6 y=jxe ¥4 (o
T.oy=1+Ce*/2 8 y=lx24 cp2

dy _ . dx _ -
9. 5=CF 10 S =~y

1. y= elen 213 o 212310 3 y= da-{xInd)f4

= 403466

7. $4451.08

20
| + 19a—0.5889x

3000 500

| + 19z 0o IS N= 1 + dg 02957

5, y = Lelindir o L069310
.5=L1-¢e* Iy=

13. y =

dP CL
17. e EP(L = P), P = P

' 360
¢ = - = | G{O4e -1 1
19, y Ty 21. v = 500e

45 ¥

23. 34 beavers 25, 92%

27. (a) ¥y = Ce* (b) = 6.2 hours

29. 38.843 pounds per gallon 31. = 3.15 hours
33. P = Cel —-2! 5. A= g(e" -1)

37. $7,305,295.15 M@ C=Cpe™ ()0

41 {a) Ci) = %(l — e RVy () %

SECTI

Trylt1d
Trylti
Try lt:

SECT

Try It
Trylt.
Trylt
Try it

Try It
Trylt
Trylt
SEC
Try It

Try H

Teyl
Tryl

SEC

Tryl

Try




