
(a) $266 1.667 million

s. 2.fllnx—4_/i+C. 31.xe’—2e’+C

• 33. x2e2’ — Xe2’ + e2’ + C 35. $45,317.31

37. $432,979.25

• 39. (a) $4423.98, $3934.69, $3517.56 (b) $997,629.35

Time,t O 3 6 112 24

Sales,y 1250 1645 2134 3400 6500

(b) $ 15,970.002 million

Answers to Selected Exercises Al 01

CHAPTER 7 -

SECTION 7.1 (page 462)

Prerequisite Review

1.2.13 2.5 3.8 4.8 5.(4,7)

6. (1,0) 7. (0,3) 8. (—II)

9. x—2)2+(y—3)2=4

10. (x — 02 + (y — 4)2
= 25

1. 3.

( .3)
—i. I)

ji. $45,118.84 43. tn—f- + c

45. lnx
—

5 + 3 tnx + 21 + C

37. .r — lnx ÷ + Inx
—

+ C

10,000
49. (a)

= ÷ 70 HióSflt

(b)

(c) r 28 weeks

SI. vKe ÷ 25 — 5 ln
+ Jt2 — 25j ÷ c

53.ln-+C

57. 2+In + CIFTR + i

59. (x — 5)3e’5 — 3C — 5)2e’_5 + 6C — 6)e’5 ÷ C

61. jIn—E4l ÷ c

63. - 5)%/{x - 5)275

—25lniCt—5)+ j(x_5)2_251]+C

65. 0.705 67. 0.741 69. 0.376 71. 0.289

73. 9.0997 75. 0.017 77. 1 79. Diverges

31. 2 83. 2 85. (a) 5494.525.28 (b) $833,333.33

87. (a) 0.431 (b) 0.108 (c) 0.013

SAMPLE POST-GRAD EXAM QUESTIONS
(page 454)

l.a 2.d 3.a 4.b S.c

6.d 7.b 8.a 9.b

5. 3Ji 7, .1206 9. (2—5.3)

ii. (& , —i) 13. (6, —3,5) 15. (1,2,1)

17. 3. 3/i, 6; right triangle

19. 2, 2 ,./i. 2.12; neither right nor ISDSCCICS

21. x2 + (y — 2)2 ± (z — 2)2 = 4

23.
— 1)2

+ (y — 2)2 + (z — fl2 =

25. Cr— 02+C— 1)2+(z—5)’O

27. Cr —

0 + (y — 3)2 + = 10

29. (x±2)2+c— 02+L— l)21

31. Center: (, o, o) 33. Center: (I, —3, —4)

Radius: Radius: 5

35. Center: (1,3,2)

I

5-/i
Radius:

37. 39.



A102

41.

Answers to Selected Exercises

43. (a) (b)

3)

7.

•,
H

(4.00)

50

11.

45. (a)

5’ S

(13) 2”

(0.0.0)

47. (3, 3, 3)

SECTION 7.2 (page 472)

13. Perpendicular 15. Parallel 17, Parallel

19. Neither parallel nor perpendicular 21. Perpendicul

23 25 ‘7 28.fl9
7 . 7 29 — ‘ 29

31. c 32. e 33. f 34. g

35. d 36. b 37. a 38. h

39. Trace in .‘-plane (a = 0): y = x2 (parabola)

Trace in plane y = 1: x2 — a2 = I (hyperbola)

Trace in ya-plane (x = 0): y = —a2 (parabola)

(SECTIOI

• Preret

1. 11

4.4

6. (—
7. [S.c

9. 55.(

I. (a)

3. (a) 5

(d) 5e

5. (a) [
• 9. (a) $2C

‘13. (a) x2

15. Domair

S2 +

Range:

• 17. Domair

Range:

19. All poii

21. All poii

23. All poii

25. All poii

• 27. The hal

29.13 3

33. The 1ev
parallel

N

Prerequisite Review

1. (4,0),(0,3) 2. (—,o),(o,—8)
3. (l,0),(0,—2) 4. (—5,OL(o,—5)

5. (x — 1)2 + (y — 2)2 + (a — 3)2 + I = 0

6. (x — 4)2 + (y + 2)2
— (a ÷ 3)2 = 0

7. (x + 02 + (y—t)2—z—— 0

8. (x — 3)2 + (y + 5)2 + (a + 13)2 = I

9. .ry+z 10.x2—y2+z2=4

j
1.

41. Trace in .-plane (a = 0): + y2 = I (ellipse)

Trace in xz-plane (y = 0): + a2 = I (ellipse)

Trace in n-plane (x = 0): y2 + a2 = I (circle)

43. Ellipsoid 45. Hyperboloid of one sheet

47. Elliptic paraboloid 49. H9perbolic paraboloid

51. Hyperboloid of two sheets 53. Elliptic cone

55. Hyperbolic paraboloid

3.

(0, (t. 2)

(0.OO()

57.

(0, 0. 3)

5’ N

59.

6I ‘ + ‘ + a —

39632 39632 39592 —



rC

0

0.28

_0.35

0

$2593.74

$2004.23

$1877.14

SECTION 7.3 (page 4801

Prerequisite Review

1. Il

Answers to Selected Exercises

2.—16 3.7

37. The level curves are hyperbolas.

A103

4.

6.

7.

9.

4 5. (—,c)

(—, —3) U (—3.0) u (0. e)

[5,) 8. (—,—JIju[J3,)
55.0104 10. 6.9165

1. (a) (B) —

3.

(c)6 (d)

(1,) 3e3

(C)

Cc) 2e’

t

39.

(f) re’

The level curves am circles.

17

(a) 5

Cd) Se’ (e)

5. (a) (B) 0 7. (a) 90,r (B) 507r

9. Ca) $20,655 (b) $1,397,673 II. (a) 0 (B) 6

13.(a)x2-r2xir±(Ir)22y (b) 2.Xy0

15. Domain: all points (x. y) inside and on the circle

x2 + — 16

Range: [0, 4]

Domain: all points Cr. y) such that y * 0

Range: (0, )
19. All points inside and on the ellipse 9x2 + y2 = 9

21. All points (x, y) such that y * 0

23. All points (x, y) such that x # 0 nor y 0

25. All points (x, y) such that y 0

27. The half-plane below the

29. B 30. d 31. a

33. The level curves are
parallel lines.

41. 135,540 units

45. (a) 513.25000

47.\

43. $21,960

(B) $15,925.00

0.050.03

S 1929,99

$1491.34

. $1396.77

line y = — x ÷ 4

32. c

$1592.33

$1230.42

$1152.40

35.

49.

The level curves are circles.

c3

(a) The different colors represent various amplitudes.

(B) No, the level curves am uneven and sporadically spaced.

c 4

SECTION 7,4 (page 49 I)

Prerequisite Review

1.

r—I .0 c2

= I

vX -r 3
2. —6x(3 —

C =

4.

3. e2’’(2t + 1)

5.
— 3et)

—

I Ox
(4,r —

7. 8.

2
6

3(t—2)
3—Zr ‘ 2tQ2—6)

(x + 2)2C2 ÷ 8x ÷ 27)
(x — 9)3

9. f’(2) = 8 10. g’(2) =

1. L(. y) = 2 3. fCr. y)
=

L(’. v) —3 fC’. y) =
—

l2y



fG,y) =

-t— 1
y)

= (x
-

y)2’ 4

29. w = é.fl — 5:

it’, = 3x2 — it: ÷ l0z

it. = —in + 0yz

31 n’
= y(y+:)

(x+y+z)

—

______

— y + z)2

XV
it’. = —

(x+v+z)2

- x 31 1x-+y-:- 251. 1.1,0c -r -r

z
= x2 + y2 ÷ :‘

37. it’1 = 2S + 3y:. 2

a, = 3x: — 12v:. 30

w.=1xz+3xv—6y2,—l

39. (—6,4) 41. (1,1)

43. (a) 2 (b) —3 45. (a) 6

f,(x, y)
— (x y)2’

f,(x,y)
= (x y)2’

f(x, y)
= )•)2’

67. Al (120, 160), 154.77
Ox

At (120, toO), 193.33
fly

02: —

ZrrY’(2y2 1)

11k
57. = 24x0x

(32:

= 6x
—

02: fl2

61. = 0
Ox-

55. — = 6x
Ox-

(32:

0y2

Oy&r OxOy

02: 2y259.
3().t (x — y)

,32: it2
fly2 — (x

— y)’
32:

—

flyfix — OxOy

- (x-y)’
63. f(x,y) fix2 — y2, 12

lit 0

f(,y) —Ox2 + 2, —4

41G y) r
— lz’, 0

65, f(x,y)
= (x >2’

A 104 Answers to Sdected Exercises

V
f,(x,y) =

____

Jr ÷ r

9. 2xe2Y 11. hji,y)

4 Zr2e2Y hjx.y) _2ye_t1tY)
‘0’

-

13. 15. f,y) = 3xyt-(2 + x)

0:
—

y — 3x

fly x2
—

17. g1(x,y) = 3y2e’( I — x) 19. 9

21. fjx,y) = 6x + y, 13; (x,y) = x — 2y, 0

23. fji, y) = 3ye”, 12; f,(x, y) = 3xe31Y, 0
.2

25.f(Gt.Y=—()2— 27.f1(x,y)=,,,2

f,(x,y)
= x2+y2’0

___________

x 233.w

_______

,Ji+v2+:2 3

__________________

— V
H)

— Jr + )2 * .2’ 3

= %K+y- +‘3

(hi —18

47. (a) — (b) 0 49. (a) —2 (b) —2

— 0Z (32— fl2sl.—=——-—=—2 S3.yeaY
flxr7y fly/k flxrJv rjvflx

2_ 72z

fly/k = fixOy — 2yeY’

04

69. (a) fft y) = 60(i) . f1(l000, 500) 45.47

0.6.

(b) J(x,y) = 40(s) ,f2(l000, 500) 60.63

71. (a) Complementary (b) Substhuie

(c) Complementary

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

75. (a) At r = 90’ and h = 0.80, = 1.845.
Or

At t = 90’ and h = 0.80, = 29.3.
Oh

(b) The humidity has a greater effect since the coCtticint

of/i is greater.

10.
-

11.

12.

13.
0

Ci

0

C

(I

(3
14.

4]

13

0
(3

77. Answers will vary.



5.

7.

9.

11.

13.

15.

17.

Critical point: (—2. —4)

No relative extrema

(—2. —4. 1) is a saddle point.

Critical point: (0.0)

Relative minimum: (0,0, 1)

Relative minimum: (1,3.0)

Relative minimum: (—1, I, —4)

RelaLive maximum: (8, 16. 74)

Relative minimum: (2, 1, —7)

Saddle point: (—2, —2, —8)

Saddle point: (0. 0.0)

Relative maxima: (0, 1,4)

Relative minimum: (0, 0. 0)

Saddle points: (±1,0, 1)

94. x, 157

48 inches x 24 inches x 24 inches

Proof

Dx,y) 2x — 18 + 2v

Exercises

SECTION 7.5 (page 50?)

Prerequisite Review

Answers to Selected

1.

1.

5.

8.

Al 05

3. (1,4) 4. (4,4)

7. (0,0),(—1,0)

9.

3.(3,2) 2. (11.6)

(5.2) 6. (3,—2)

(—2,0), (2, —2)

lit2
Dx

—

= —6y
Dy

= 24x
Dx

10. = lOx4

= —6
D2z

—

0
DxDv

4=o
V (IX

D-z
= —6v

=0

a2—

Dvax

at

= 40x3
(lx—

DX 2x

=0

11.
(JZ

Dy2 4)12

2&= -+2
Dy 2y

= lit2 ±2
Dx1 4x2

DxDy

a2:

DvDx

‘:Xy

4.x)’

12.
at
— = 4x — 3v
Dx

Dt

Dy

19. Saddle point: (0, 0. 1)

21. Insufficient information

23. fG0. y0) is a saddle point.

25. Relative minima: (a, 0, 0). (0, b, 0)

Second-Partials Test fails at (a, 0) and (0, b).

27. Saddle point: (0, 0, 0)

Second-Panials Test fails at (0, 0).

29. Relative minimum: (0,0, 0)

Second-Partials Test fails at (0, 0).

Relative minimum: (I, —3,0)

10, 10, 10 35. 10, 10, 10

3,x, = 6 39. p1 = 2500.p, 3000

8:
= 2y — 3x

DZ
= —3

Dz
—

= V ex)
Dx

DvDx

31.

33.

37.

13.

= —3

= 2xve’
nv

= 4x2y3exY + 6.n.exY2

41.

43.

45.

+

=
Dx

= ln1e + 3)JeXY
DXCIV

47.

14.

= ln’’eY2 + 3yeW
DyDx

= e(xv + I)
Dx

= x3e
Dy -

a:
— = x- ct)

a

D(, y) = 4y — 24 + 2x

To minimize the duration of the infection. 600 mg of the
itrst drug and 300 mg of the second drug are necessary.

49.

51.

(1Z
— = xe”{n’ + 2)
DXCIV

= ye’(xy + 2)

True

False. The origin is a minimum.

= xe° + 2)
DyDx

[



A106 Answers to Selected Exercises

SECTION 7.6

36 inches x 18 inches x 18 inches

Length = width = 7.! feet

180 -

Height = .Q!3 9.D feet

39. x1 = 752.5,x, = 247.5

To minimize cost, let x1 = 753 units and .r, = 1247 units.
41. (a) .r = 50,5 71 (b) Answers will vary.

y = 200’/2 283

43. (a) J(’j, °) 147,314 (b) 1.473 (c) 184,142
45. x öö65 0.402 liter

0.201 liter

= ‘i5 0.134 liter

47. (a) 50 feet x 120 Feet (h) $2400

39. Stock 0: $138,333.33

Stock P: 57000(X)

StockS: $154,666.67

51. Answers will vary.

Prerequisite Review

I. 5.0225 2. 0.0189

5.15 6.42

8. 14 9. 31 10. 95

1. (a) y = +

3. (a) y = —Zr + 4

5. y = x + 7. y = —2.3x —0.9
13 .7ll.y=xt4 13.y—xi-

— 37 7 175 ,5b. yx+ 17. y jxrj

19. y x2+x+_ 21. yl.2S12—l.75x+0.25

23. Linear y 1.4.r+6

Quadratic: y = 0.12r2 + 1.71 + 6

The quadratic model is a better fit.

25. Linear: y = —68.9x + 754

Quadratic: y = 2.81r2 — 83.Ox + 763

The quadratic model is a better fit.

27. (a) y = —24ar + 685 (b) 349 (c) $0.77
29. (a) y = l3.8x + 22,1 (b) 44.18 bushels/acre

31. (a) y = —0.48r + 19.74; In 2010. y 0.54 deaths

(hI = 0.002712 — 0.Slt ÷ 19.03
In 2010, y 2.95 deaths

33. (a) y = _Mx2 + —

(b) 40.9 miles per hour

35. Linear: y = 3.757x 9.03

Quadratic: = 0.00&r + 3.625x ÷ 9.43

Either model is a good fit for the data.

37. Quadratic: y = —O.087x2 + 2.82t + 0.4

(page 5??)

Prerequisite Review

SECTION 7.7 (page 52?)

I (7 I ( I 7’j (55 25
jZ/ 23’ a1 UI’ 12

122 3 — IS I 113 II) 323. ,—jj 6.,—j,—y
7.f=Zyi-y 8.J=50Y2c+Y)

4 = .r2 + 2ay f, = 50y(x +y)(x + 2y)

9.J3x2—4n’+yz 10.f,yz+z2

f_ _2 .j., fxz+z2

39.

4 =

3. S = Ii — 4 — 4b

Sb = 12b —8— 4a

3. 5 = 8a — 6 — 2b

5,, 18b — 4
— 2a

25
2

4 = xy + Zr: +

1. f(5. 5) = 25

/.Jil\

3. f(2, 2) = 8

I

‘5 ‘57. f(. -) = 231.25

(13)

(b) 2

9. JO. 1) = 2 II. f(2, 2) = e4 13. J(9, 6,9) = 432,

19. fL5 5’ 15’ 15) — IS

23.

9. = iix +

17. :!t) =,5

21. f(9. 6,9) = 486

/iLsiTh
Vj1 9

25.x4.vtz2 27. 40.40,40

Is

PC

I.

43. y

se

45. Tr

SEC

Pr

I

6

11

13

33. ./33L/3

35.

37.

(Oil

—3.——
(—2. II) V’ II)

N

2 2
-

. 3•3•3

413

(3.7)

11,0) ...12, I) .5’.

J.

15

3x
1.

7. yI
13. 36



39.

55.

Answers to Selected Exercises A107

False, because IA = dy it = it dv, it doesn’t matter in

II

41.

In

25.’

Positive correlation,
= 0.998

43.

5 6

No correlation, r 0

y = —49.95r — 4442.6t —41,941, where t = 20
sents 20-year-olds; 543.29

45. True 47. True

ff2 dy dx
=

L dy = 2
0 3 II

repre

SECTION 7.8

27.

(page 530)

Prerequisite Review

1. 2. 6

6. 16

3. 42

7.

4.

I)

8. 4

I05. 4

11. (e

9. InS

— I)

tO. lisle

72.8474

13.

II

12. 4(1
C-

4-

14.

r (2 (2 fx/2

I I irdYj
jill J2y 0 0

1—
/

29.

dit’ 1

7/ 4

15.

2 I)

1=ix
16.

21

(I x/2

dv dx =

H-

dy

31.

1.
3x
I

4 5

3. yln2y

7.

- x2)

vRIn v)
—

13. 36 Is.

9 ‘(I — en’ — .rze—r2)

17. ‘ 19. 5

11. I

21. if

(I (4’7 r
cLrdy dydx.j5

ill JyI Jo Jx’

23. 4
33. — I) 4051.042

39. 31. 31
49.

35. 24 37. if

8.1717

45. 2

51. 0.4521

47. 0.6588

53. 1.1190

what order the integration is performed.



A108 Answers to Selected Exercises

2dycLtJj ,

13.

+ rr , cLrdvIn
.12 Jy/2X + 2

f/f = 0.2212 15. 4

19. 12 21.

27.4 29.

35. 37. $75,125

23.

31. 10,000

REVIEW EXERCISES FOR CHAPTER 7
(page 544)

25. Top half of a circular cone

(a) IS (b) 0 (c) —245 (d) —32

29. The domain is the set of all points inside or on the circle
x2 + v = I. and the range is [0, lJ.

SECTION 7.9 (page 538)

Prerequisite Review

1.

31. The

I I 17. 22.5

3.

25, 3

33. 7

-b

4.

4

33.

/

Tb

1.

a.

9. 2)4

7.6. 6

10.

I

(—1,4,6)

3 4

S. ‘I’)

1. 3

7.

(—1.3. —3)

3.

+ (y — l ÷ z2 = 25

9. (x — 4)2 +

35.

11.

(y _,6)2 + (z

t
13.

Center: (—2,1,4); radius: 4

02 = 6

15.

37

I0

a.

(3, 0, 2)

43.

7.
I

17.

:6.0,11)

47.

3

51.

53.

19. Sphere 21. Ellipsoid

5 3
225j I .rydydx

mi))
fJxciy=

27.

55

23. Elliptic Paraboloid

5.

9.



37.

43. = l2r + —

Z
3r23,J

2
‘

47. L = — y2e’

f,, = x2e’ — 2ve

(a) z1=3 (b) z —4

(a) z, —2-c

At(1,2,3),z= —2.

55. f, = 6.r

= —8x + 6y

f1=f,1= —8y

s,
= (4 2_y2)3/2

59.

s164

= (64 —
2 —

L
= (M _x2_ v2)

cj250. 175) 99.70

C(250, 175) 140.0

= ZtVZ

At (I, 2. 3),

Answers Ic Selected Exercises

SAMPLE POST-GRAD EXAM QUESTIONS
[page 548)

Lb 2.b

S.c 6.c

3.c 4.d

7. b

Al 09

31. The level curves are lines of slope —

61.

c0

=3
=5
= ID

33. The level curves are hyperbolas.

63.

65.

67.

69.

r
35.

71.

(a) = 43.1)95w —ll575j10.725

A,’ = 73.51 5ik 425) -(1275

(b) =47.35
The surface area of an average human body increases

approximately 47.35 square centimeters per pound [or

a human who weighs 180 pounds and is 70 inches tall.

Relative minimum: (x, —x, 0)
(3 3 25

Saddle point: . T

Relative minimum: (k. i. —+2)

Saddle point: (0, 0. 0)

Relative minimum: (I, I, —2)

Relative maximum: (— I, —1.6)

Saddle points: (I, — 1,2), (— I, 1,2)

(a) R = — x2 — I + bOx, + 200x,

(b) x, = 50, x, = 200 (c) $22,500.00

/4 I’ . . Is
At , , the relative maximum is

At (0, 1), the relative minimum is 0.

At (4, , 4), the relative maximum is 4.
At (, , ), the relative minimum is 34.

x = 2fl,y = 2]i, z =

f(49.4, 253) 13,202

(a) yx—4 (b) 2.746

(a) y = 14x + 19 (h) 21.8 bushels/acre

y = 1.7112 — 2.57x ÷ 5.56

73.
(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 northwestern portion containing Sioux City

Southwest 39. $2.50 41. L = ly + 3y + 2

f x2 + 3x — 5

7’

75.

77.

79.

81.

83.

85.

87.

45. L
= Zr ± 3y

3
— Zr + 3v

49. ,v =

Ivy = 1Z2

51.

53. (b) —2y

4.

89. 29 7
6

93.
2 9-x’

-2 5

61GTI

L3 i11311+3195.

pc P.9—y

= j j dxdy =
5 —‘9—’

(3 (,‘3

dvcLt
ill J3v—3

97.

9
it dy =

! 99. 0.0833 mile



Answers to Selected Exercises A121

3.

5.

7.

If the essays are numbered 1, 2, 3, and 4,

S = 1123, 124, 134, 234}.

S= (0, L,2,3}

[1 0 I 2 3

I Ci) 1 3 3 I

37. Variance:

Standard deviation:
23

39. Variance: 4

Standard deviation:

41. 43. 2.7726 45.

47. 000383 49. 03829

2

51.

(a) 0.4866 (b) 02498

3 I 2’ 3

9. F’,’

a

Pislanx rr,,i nucl,us

I 2

6

3 4

(b)

SAMPLE POST-GRAD EXAM QUESTIONS
(page 650)

5
36

1.c 2.b 3.c 4.e

(a)

11. (a)

13. 19.5

17. V(x)

a —

(b) (c)

15. (a) 20.5

= 218,243.7500

467. 1657

5.a &c

CHAPTER 70
SECTION 10.1 (page 658)

(d)

(b) $15,375

19. V(x) 1.1611

a 1.0775

21.

Prerequisite Review

0I

1.0 2.0 3.2

n—3
7.

a

3.

9.

= 5.0 6.0
32 ÷

fl3

2,z ÷ I
10.

— IRn — 2)

23.

f44
—4 it = - 1214 = (2- = I

1. 2,4.8, 16,32 V SI 243
6’24’ (20

7.

11.

17.

23.

29.

I I I
16’ 2!

Converges to I

Converges to 0

Converges to 0

Diverges 31.

(2335 — 93.
.

3..

9. Converges to 0

13. Converges to

19. Diverges 21.

25. Diverges 27.

3rz—2 33.5,t—6

£3

25.

31.

15. Diverges

Converges to 3

Diverges

35.
/7 + I
a + 2

= [24 =

27. 29. (a) (b)

33. 2.5 35. 6

43.

a

4S 2, 5, 8, II. 14, 17, . .

‘7

41. 2(—I)

47.

51.

i 5 7 II 13 3 3 3 3 3
‘‘3’ 3 3... ‘‘2’4’ 6.16’ 32’

2,6, 18, 54, 162,486,. . , 53. Geometric, 20()’”



A122 Answers to Selected Exercises

2 — 3n 1
Arithmetic, —n ÷ 2 7.

3 4t2

59.

+

61.

$9045.00, $9090.23, $9135.68, $9181.35, $9227.26,

$9273.40, $9319.76, $9366.36, $9413.20, $9460.26

(a)

75. a1 = 2

Year

Balance

= 2.5937

1 2 3

$2200 $4620 $7282

“1(X) = 2.7048

= 2.7169

4Year

Balance

61. 6

= 2.718

5 6

510,210.20 $13,431.22 $16974.34

Fnls

SECTION 10.2 (page 670)

63.

65.

(b) $126,005.00 (c) $973,703.62

= 240,57 440, S = 810, Sg = 1490,

(a) 2.40,2.50, 2.77, 3.16, 3.58,4.00,4.38,4.71,4.98. 5.22,
5.4!, 5.57, 5.71, 5.82. 5.92, 6,00

Prerequisite Review
21 ,ll ill

‘ 6)) —. 21 “ 6

6. 7. 8.0

(b)

= 2740

4.

9. I

1.

—

‘1

10.

i’s

I.

ECTII

SI =

5, = = 1.25

3. =

5, =

3

= 4.5

53 = 1.361

S4 = 1.424

55
= 5269 1.464

2 6 6 (0 14

Yor (0’’ 1967)

67. (a) SI =

S 21
3_4 —

C 45
34

— —

C 93
35

— (6 —

5.25

5.625

5.8 L 25

=

(b) S9 = 2870

mb-Term TcsL: jim = I * 0
0—,l + I

53 = 14

p-sc

Cor

Div

Div

Cm

7.

54 = 30

nih-Team Test: jim = I
I— fl2 + I

55 = 55

69.

31.

(a) 1.3(0.85)11 billion

9.

11.

13.

21.

(b)

33.

dollars

Geomethc series: r 1 >

Geometric series: r 1.055 >

I 15. r0.9< I

4 + 2..J= 6.828 23.

Year

Budget amount

un

29.
‘7
6

II
51.105 billion

35.

‘717.

25. 1
19.

27.

I

j 50,939

n+lO 1
31. lim = — 0; diverges

‘i— IOn ÷ I 10

33.

Year

Budget amount

billion

37.

ii!+I
lim = I (1; diverges
0— fl.

a;

3

50.798 billion

4

35.

(c)

71. $2095

Converges to 0

50.679

312—I 3
lim

=
* 0; dwerges

—

billion

73.

37.

39.

210

Geometric series: r 1.075 > I; diverges

(a) a,, —0.265625,, + 5.32271,22
— 9.7470n ÷ 90.192

43.

47.

Geometric series: r I; converges 41.

j 45. (a) 80,000(1 — 0.9”) (b) 80.000

72.89 feet 49. $7808.24

38. d;

39. b;

40. c;

41. Di

43. Cc

45. Cc

47. Cc

49. Di

51. Di

$3. Di
1(6

(0

55.

51. 100(0.75)” = $400 million 53. $10,485.75
‘I —

2 57. ‘71.12 ppm

Kb) $157.7 billion

59.
III

(a) 28801 = $8800

57.

I 611

(b) 2 880i — 100,000 = 147,840 — 100,000

59. (a

= $17810 more

(b



61. 6 63. = 0.543! 65. =4.3003
c—I

67. False. urn’ = 0. but 5’ ± diverges.
n-no 0 ‘I

SECTION 10.3 (page 679)

33. I .9953; maximum error S 0.6325.
10

— a_i !/[(n -‘ 1)3/2]
3,. urn — = lIm

n—icc l/(n .)
/ \3/2

‘ni ————1 I
—.cc\ii + I!

25.2. R=cc 27.2-. R=cc

29. 2 (0x’, R =

31.! +(x— 1)5’
(—l)’ 1.3.5 (2n—3)C— lY

— p—2
_ a!

33. (_1)n’
+ 2Kn +

Otn R =
2

Answers to Selected Exerci5e5 Al 23

SECTION 10.4 (page 689)

Prerequisite Review

Prerequisite Review

1.—i--— 2.n+I —-— 4LI_L
,z+I ni-I

5.! 6.5 7.1 &

9. Geometric series 10. Not a geometric series

1. p-series 3. Not a p-series

7. Converges 9. Diverges

13. Diverges 15. Converges

19. Diverges 21. Converges

25. Converges 27. Diverges

31. 1.1777; maximum error

5. Not a p-series

ii. Converges

17. Converges

23. Diverges

29. Converges

1. f(gG)) = (x — 1)2 2. f(gCcD = 6x + 3

g(fG)) = x — I g(f(x)) = 6x + I

3. f(g(x)) =

g(f(x)) = x + 4, x —4

4. f(g(xfl = en 5. fix) = Sc’

g(fCfl = f’ix) = Sex

ff’(x) = Sc’

f’31G) = Set

6. [(4 = 7. fix) = 6e’

j [‘Cr) = 12e
f”C)

= f#() = 24e11

= 2. f(1}ç) = 48e2t

ft4t(x) = —%
, 1 n+1

8. j(x)=— 9.— 10.—
3 n+1

[“Cr)
=

f14(x) = —%

.r (x’1 (x’\3 (x\3
I•4

(x + 1)2 (x + I (x + l)3. —ljx+ I),—
2 6 ‘ 24

37. a; diverges: p = 4 < I

38. d: diverges: p = I, harmonic series

39. b; converges: p = > I

40. c: converges: p = 2 > I

41. Diverges; ath-Term Test

43. Converges; p-Series Test: 3.6009

45. Converges: Geometric Series Test;

47. Converges; p-Series Test; 0.4429

49. Diverges; Geometric Series Test

51. Diverges; Ratio Test

53. Diverges; Ratio Test 55. Converges: Ratio Test; f
2 — 1635, -— cc 1.644934

6

59. (a) 2 (0.1 396n2 + 0.309;, + 12.32)

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

5.2 7.!

15.5 17.1

9. 11.0 13.4

19. r 21. = 23.

L



Al 24 Answers to Selected Exercises

x 0 0.25 0.50 0.75

f(s) 1.0000 1.1331 jI.2840 1.4550

5Cr) 1.0000 1.1250 1.2500 1.3750 —

S,) 1.0000 1.1328 1.2813 1.4453

S1(x) 1.0000 1.1331 1.2839 1.4541 —

S4(x) 1.0000 1.1331 1.2840 1.4549

9. (a) S,(x) = I — x’ (b) S4() — x +x

Cc) S(x) =
— ± SN — SN

(d) SN(s) = 1 — .r’ + 4
— SN ± s

II. S(x) = +SN 13. d 14. c 15. a

16. b 17. 0.607 19. 0.4055 21. 0.74286

23. 0.461 25. 7 27. 0.00139

29. (a) Answers will vary. (b) I (C) $10

SECTION 10.6 (page 705)

6_rwt

I.

7.
35. 1+2

(—I)l .3.5.. (2,i — R= 1

37. R = 2 (aI pans) 39. R = I (all pans)

41. 2i 33. 45.

47. 2
(—i)’r2’ +

49. 2
I )‘Cv— I )“

51. (0” nc — I )

53. 1.6487 55. —0.6931 57. —2.3018

SECTION 10.5 (page 698)

1.00

1.6487

1.6250

1.645 8

1.6484

0.9, 1.1, 1.9

o.’o

______________

oEN

-0J5

5. 0.2359, l.3

9. Newton’s

31.\NeWtOn’S

0 —x,

33, =

Prerequisite Review

1.
,1

2. 2

3. 1 (— I )fl( — I

4. InS +
(—IV’(x— l

#1

— s 32 37x3 37• lEt4
I+4477!+ 433) — 44!

S
52 33

6.1 +2,7!+ 2-’3!
17 3)) 5

‘ 4) 5?6 ‘ U

3 5x3
+

24!

10.

Prerequisite Review

1. J(2.4) = —0.04

f’(2.4) = 2.8

3. f(0.35) = 0.01

[(0.35) = 4.03

5. 4.9 x S 5.1

7. 5.97 5 x 6.03

(Ji’+3 r

2

2. f(—0.6) = 0.064

[(—0.6) = 3.48

4. [1.4) = 0.30

[(1.4) = 12.88

6. 0.798 S x 5 0.602

8. —3.505 S s 5 —3.495

+ 2)( 22
-

l.(a)S1LI—x (b)Stv)=I—x—

(C) S3Cv) = I + x + +

Cd) 54C) = I + x + + +

3.(a)S1Cr)1+1 (b)S,Cdl—

S .t

Ic) S(x) = I +
— ÷

(d) S1 = I + — +
—

5. (a) Sjx) = s (b) S,(x) = x —

Ccl S(x) = .t —

Cd) S3Lr) = x — .r2 + 3
— SN

10 - 3- (i + 3 +

2 ‘ 2 7\ 2 ‘ 2

39. f(x)

NewLon’s

41. . tiC

15.9 yea

47. False. L

CHAPTEI

1. 343.

5. Convef

ii. ConvCf

15. (—1)

17. (a) 15

1. 2.2364 3. 0.682 5. 1.25 7. 0.567 9. ±0.753

II. —4.596. — 1.032. 5.638 13. 2.926 15. 2.893

17. 11.8033 19. ± 1.902!, ± 1.L756

j• 7\!
Go



29. 1im——20 31, iim()’ s*o
fl-. a + 5

-

4

33. — (J.)N+ ‘j 35. 2[1 — (L)NT+ i]
. [i — (1)N4’ J

55. 2.09074; error
(l/4X6)”4

< 2.5558

57. Converges 59. Diverges 61. Converges

63. R I 65. R = 0 67.
(_)fl

69. —2 (x ÷ I 71. In 24 2(—IY’

= ,Ifli

= .v,1(2 — cat,) 77. 2 (—l)”x =

41. x 1.563 miles down the coast 43. t = 4.486 hours I
2 2° — _L -79. 9 — 17.1 + 27.1 — 243’ + 729.1 729’ 656L45. 15.9 years 2016,

si. ln3 + 4(x — I) — *(x — 02 + — l)
:7. Falsc.LetfLr)=X1l. 49. True —j(x— I)+j5(x l)544 1)6

83. 4.7705 85. 0.9 163 87. s 89. 0.30 1
CHAPTER 10 REVIEW EXERCISES (page 7i2) 91 0.1233 93. 0.5, $11.50 95. 0.313

1. 3.1,8. l0, io,W

5. Converges to 0 7. Diverges 9. Converges to 5

11. Conversies toO 13.
— 3,2 3

15. (—Ut.. a = 0,1,2,.

21. 0.9, II, 1.9

25. 0.2359, 1.3385

Answers to Selected Exercises Al 25

23. 1.1459, 7.8541 19. $1.07, $1.14, $1.23, $1.31, $1.40, $1.50, $1.61, $1.72,

________________

$1.84, $1.97
I 2LS0=I 23.

.110 S ==2.5 S,==O.4583

S,=i=4.75 5==0.4597

2
S==8.125

S4j 13.1875 s5=f=o.4s97
27. 0.8655 25. Diverges 27. Converges

ePj

—l

—2

37. Diverges 39. Converges to

41. (a) D = —8 + 16 ÷ 16(0.7) + 16(0.7)2 +
3629. Newton’s Method fails because f’) = 0. (b) m— feeL

31.’Newton’s Method fails because I = = = . . . ; 43, 2,782% 45. Converges 47. Converges
0 = x. = .13 . . . . Therefore, the limit does not exist.

49. a 50. c 51. d 52. b

35. 2.646 37. l.56533.x
=

39. f(x) = - a

f’G) =

Newton’s Method:

53. 1.0172; error (5)45 1.9531 * 10

-r
-

f(x,,)

—

— a
.1,,

= .1,, —

73. 1 + It2 + x1 +

ii * 0

97. 0.258 99. 1.341 101. 0.773

SAMPLE POST-GRAD EXAM QUESTIONS
(page 715)

Lb 2.b 3.b 4.b S.c 6.d

17, (a) I5,000 + 10,0000! — I) (b) $175,000



A126 Answers o Selected Exercises

Trupea old

31. x + y

y” =

x-y -

33. Solurli

39. Soluth

45. y = 3

fl
ii

27.APPENDIX A (page A TO)

1. Left Riemann sum: 0518

Right Riemann sum: 0.768

3. Left Riemann sum: 0.716

Right Riemann sum: 0.646

5. Left Riemann sum: 0.859

Right Riemnon sum: 0.659

7. MIdpoint Rule: 0.673

9.

Scrnicnrzk
-

9ir
2

29. Answers will vary. 31. >

APPENDIX C
Section Cl (pageA24)

(b) Answers will vary./ (0 Answers will visry.

(d) Answers will vary.

(a)

V
(e)

21. 2y”+

25. y’ +

27. y’ =

29. it +

Y’;
Prerequisite Review

(f) Answers will vary’.

1.y’6x+2 2.y’—6x2—S

v”6

3. y’ = 4. y’ = —6xe’2

y”= y” + I)

1—x 2 y
.— 6. 7. —

8.
—

9. k21n3 — In0.0572

10. k = In 10
— mIt11. J5etr

13.f (4_ItDdvJ (4+x)dx+f(4_.r)dx

IS.
J2(4

—x2)dx dx

19. 21.

4 /

49.

Rectangle

A = 12

23. 25.

I. y = it2

3. y’ —2e’andy’+ 2y —2c’+ 2(e =0

5. y’ = 6x2 andy’
—

= 6x — (lr) 0

7. y” 2 and x2v”— 2y = x2(2) — 2(x2) = 0

9 y = 4e, y” = 8e”, and

v”—y’—2v8e”—4e”-- 2(2ej =0

ii.=—-4 ‘I3.=4Ce”4v
eLi .r— dx

15. = —‘Ce’ and
cli 3

3 y
— 7 = 3(—Ce’/3) ÷ (Cr’3 + 7) — 7 = 1)

17.n’—3x—2yx(2cx—3)—3x—2(Ct2—3v)0

19. n’ + y = x(Zr + 2
—

+ (x2 + at + 2)

= x(3x + 4)

!!

Triangle

‘I

A = 4

Triangle

53. y =

57. y =

59. y =

61. y2 =

65. (a) N

(b) e

I
(c) N’A = I



Answers lo Selected Exercises Al 27

• .,
— it

—

J_ty

— C—2y Cv—2v2

— i’y — lty

— Ct2 +v2) —2y2 x2_y2

31. x + y =

19. yC(2+x)2 21.yCx

23.3v2+2y3x2+C 2jv—tr’—x+C

27. y = 2e’ + 14 29. y = —4— eY2

31. P = 5e6’
33. 5y6x2— Ior6x2—5y2’ 1

21. 2y” + 3y’
—

2y = 2(C1e” + 4C,e’)

+ 3(4C1ex/2
— 2Cc -at)

— 2(C1e” + C,e 2) = 0

23. v’ — =
x

(4bx3
+ aCx’)

—

+ cia)

Year,t 2 4 6 8 10

Uoits,x 3867 7235 10,169 12,725 14,951

= bx3

-
I 3Cxe 1 2 ‘I

b. y
= (I — Ce’?

± if ÷ Ce”)

27. y’ = lox + I + Cand

— I) — (y —4) = x(lnx + I ÷ C — I)

— (x In x + Cx -,- 4 — 4) = 0

29. Zr + 2vv’ = V’

67.

69. Because

its 1311/2\ 13 1 13r W7i) ii
is a constant, we can conclude that the equation is a solu
tion of ds/dh = k/li where k = — 13/(ln 3).

71. k = 0.07

73. False. From Example I, y = e’ is a solution of y”
—

y = 0,
but y = e1 ÷ I is not.

Section C.2 (page A32)

Prerequisite Review

1. + C 2. — + C

3. 2lnx—5 +C 4. lnI2y2+ II +C

5. c’+ C 6. _eIx2 + C 7. C= —10

8. C=5 9. k==0.8O47

10. k = —2 In 3 — In 2 —2.8904

3. Yes

(y+3)dvxdx dY=(!+ i)

5. No. The variables cannot be separated.

7.yx’+C
9. y,’GTë

-I_li Ii. C2x2—(y+ 1)2 13.y=CeX12

15.y24e1+C

-2
17.v=l—(C—)

x3

X2y” 2(*+v)

33. Solution 35. Not a solution

49.

39. Solution 41. y = 3e_t 43. y = 5 + In-4f

45. y = 3e4’ ÷ 2eit 47. y = (3 —

37. Not a solution 1. Yes

51

C=4
C)

53.vx3+C 55.v=x+3InIxI-rC

57. y = lnQ—f) C

59. y = — 3)22C 2) + C

.61. y = 63. y = 3e

65. (a) N = 750 — 650e°”

(bi &.

100

(c) N 214



M28 Answers to Selected Exercises

Ai

(HA P1
S E CT IC

Try It 1

Try It 2

Try It 3

Q Tryl
(b)

— Try’

21. y = SOOe - I.6094e °‘‘‘‘

43. I’ = + Ce ,rn 45. Answers will vary.
Try I

Section (.4 pageA44)

-

Prerequisite Review
I.yn_x2+C 2.y3x±C

3. yCe2 4. y4(x_4)2+C

5. y2+Ce 6. y—xe

7. y I +C’r’2 S yfx2+Cc 2

9. 10. S.aC(xt)
cit nit

35. p = 34.56(1 e°”) 37. T = 383.298°F
39. (a) T 7.277°F (b) t 5.158 hours
41. N30+Ce’ 43. yCx”

Section C.3 (page A37)

Prerequisite Review

1.e+I 2.e+l 4.x2e

5. 2e”e+C 6.

7. Inlr+5( +C 8. kInlx2+21+31+C
9. (4x—3p+C 10. jx— l)3+C

1.y’+-4v 3.y’+iv=en

5. y’+jv__Lj 7. y=2+Ce 3x

9.ve%r+C)

I

_____

13. y = ± /‘ =

3(x— I)

17. y = + c) 19. y = Ct + 4

21. y = Ce — I

23. c 24. d 25. a 26. b

27. v=3ec 29. n4

31. y = I t 5e’ 33. y = x2(5 — lnjxj)
35. S = t + 95(1 — c’-’)

I 2

Lit_0 18.22 33.32 45.86 5631 65.05

1. v = e’1°2’3

5. = !On2)x

9. SL(1 _e_k1)

500013. v =
- I + I 9e

3. v 4C Cr n 3)/3

4r°346

7. 54451.08

20Ii. y
= +

- 500I. N
= + 4e045’

17. = kP(L —

= e + C

36019. y =
8 + 41t

4’

Li

SECTI

Try It 1

Try It 1

Try It

SECT

Try It

Try It

Try It

Try It

Try It

Try It

Try It

SEC

Try It

23. 34 beavers 25. 92%

27. (a) y = Ce&1 (b) 6.2 hours
29. 38.843 pounds per gallon 31. 3.15 hours

‘S

33• P = CckT —

1 6 7 8 9 10

S 72.39 83.82 I 88.30 92.11

37. p 400 — 3x 39. p 15(4 + ej

41. (a) A = 4(rt — I + efl’) (by A SI8,924,053.07

37. $7,305,295.15 39. (a) C = C,,e Rn/V

35. A = ?(ern
— I) Try II

41. (a) CU) = 2(1 —

(b) 0

R

SEC

Try


