
81.

x 0 0.2 0.4 0.6 0.8

y(x)
(exact)

0.0000 0.2200 0.4801 0.7807 |.123t 1.5097

y(x)
(h = 0.2)

0.0000 0.2000 0.4360 0.7074 1.0140 l .3561

y(x)
(ft = 0.1)

0.0000 0.2095 0,4568 0.74r8 t.0649 t.42'73

83. (a) .y(l) = ll2.7l4l": ,-(2) -- 96.3770':.v(3) = 86.5954"
(b) ,y(l) : t13.2441"; r(2) : 97.0158'; y(3) : 87.t'729'
(c) Euler's Method: .v(l) : 112.9828'; J(2) : 96.6998';

,Y(3) : 86.8863'
Exact solution: )(l) : 113.2441' .v(2) : 97.0158';

'v(3) : 37'tttn'
The approximations are better using ft : 0.05.

85. The general solution is a family of curves that satisfies the
differential equation. A particular solution is one member of the
family that satisfies given conditions.

87. Begin with a point (r,,,,v,,) that satisfies the initial condition

.y(xu) = -vn. Then, using a small step size ft, calculate the point
(r,,1,): (xo + ft,.v6 * /rF(xo,-v,,)). Continue generating the
sequence of points (x,, I h,y,, * hF(x,, ),,)) or ('r,,* r, ),+ r)'

89. False: ):,r3 is a solution of x-r"'- 3.v : 0, but -v : xr + I is
not a solution.

91. True
93. (a)

x 0 0.2 0.4 0.6 0.8

J 4 2.68t3 1.79'73 r.2048 0.8076 0.s413

Jr 4 2.56 1.6384 t.0486 0.6'7lt 0.4295

!z 4 2.4 t,44 0.864 0.5 r 84 0.31l0

er 0 0.t2t3 0. I 589 0.t562 0. l 365 0.r I l8

e2 0 0.2813 0.3-573 0.3408 0.2892 0.2303

f 0.4312 o.4447 0.4583 0.4720 0.4855

(b) If ft is halved, then the error is approximately halved because

r is approximately 0.5.
(c) The error will again be halved.

Answers to Odd-Numbered Exercises A^77

7. y : gr(2x3i2)13 g, y : C(l + 12)
13. dN/ds: ft(500 - .r)

N:-(k/2)(500-.r)2+C
(b),Y:6-6e."/2

7

-t
'' I

17. r: fr2 + tO
16

21. dt,ldx : xt\
y : 6e(t/1)tn(5/2)r - $"021e1r

.Y(8) - 37.5
23. dV/dt : kV

V = 2O.O00e(t/4)rn(5'l8)r : lQ,QQQg-tt tlTst

V(6) - 9332

25. .v: (l/2)sli" I(t)/5lr: (lf21r,tteos'
27 . v : 5(5 / 2)t / 4 elt"\2 / s) / ql = 6.287 2e o.22e 1 t

29. C is the initial value of r, and k is the proportionality constant'

31. Quadrants I and III; d,-f dx is positive when both -r and y are

positive (Quadrant l) or when both x and .v are negative
(Quadrant III).

33. Amount after 1000 Yr 12.96 g;
Amount after 10,000 Yr 0.26 g

35. Initial quantity: 7.63 g;
Amount after 1000 Yr 4.95 g

37. Amount after 1000 Yr'. 4.43 g:
Amount after 10,000 Yr 1.49 g

39. Initial quantity: 2. I 6 g;
Amount after 10,000 Yr'. 1'62 g

41.95.76Vo
43. Time to double: I 1.55 yr; Amount after l0 yr: $7288'48
45. Annual rare: 8.94%o;Amount after 10 yr: $1833'67
47. Annual rale'. 9.5OVo: Time to double: 7'30 yr
49. s224,174.t8 51. $61,377.7s
53. (a) 10.24 yr (b) 9.93 yr (c) 9.90 vr (d) 9'90 vr
55. (a) 8.50yr (b) 8.18 yr (c) 8.l6vr (d) 8'15 vr
57. (a) P : 2.40e-ooo6t (b) 2.19 million

(c) Because k < 0, the population is decreasing'

59. (a) P : 5.66eoo24t (b) 8. ll million
(c) Because ft > 0, the population is increasing'

61. (a) P :23.55eoo36t (b) 40.41 million
(c) Because /< > 0, the population is increasing'

53. (a) N : 100.1596(l-2455)/ (b) 6'3 h
65. (a) N:30(1 - e 00502t) (b) 36days

11. dQ/dt : klt2
Q: -k/t + C

15. (a)

95. (a) iri
I

II
I

I

(b) lim I(t) :2

1

-L

_l

,r, . : +4 99. Putnam Problem 3, Morning Session, 1954

Section 6.2 $age 42O)
1.1':]x2 + 3x* C 3.y= Ce'-3 5.r'2-5x2:C

Ryckie Holm



(b) P2 : 182.3248(1.0109t)'

A78 Answers to Odd-Numbered Exercises

67. (a) P, - l8leo0r2'1sr - l8l(1.01253)'

(d) 201r

P, is a better approximation.
69. (a) 20 dB (b) 70 dB (c) 95 dB (d) 120 dB
11. 2024 (t = 16) 73. 379.2"F
75. False. The rate of growth dy/dx is proportional to ).
77. True

Section 6.3 (page 431)
7. y'- x2 : C 3. l5y2 * 2x3 : C 5. r: Ce0.75,
7.y: C(x + 2)3 9.)r: C - 8cosx

11. ) : -I!4 - 4P + C 13, ): g"(tn;)2/2
15. y2 : 4e'I 5 11. y: e-(.r2+2r)12
19, y2 = 4x2 + 3 21. u: ,(t-cosv2)/2 23, p : poekt
25. 4y2 - x2 : t6 Zt. y: !.G ZS. f(x) : es x/2

31. Homogeneous ofdegree 3 33. Homogeneous ofdegree 3
35. Not homogeneous 37, Homogeneous ofdegree 0
39. l"rl : C(, - y), 41. ly, -t 2xy - *rl = C
4it.y = Ce-x'/(4') 45, er-|, = 1 * ln-r2 47. x: 

"sin(y/x)

,=lxz+C y:4*Ce-'
53. (a) y - 0.1602 (b) y : 5s-3x'z @) y - 0.2489
55. (a) y-3.0318 (b) y3 - 4y : x2 + l2x - t3 (c) y= 3
57. 97 .9Vo of the original amount
59. (a) dy/dx: k(y - a) (b) a (c) proof
60. (a) dy/dr = k(x - a) O) b (c) proof
61. (a) dy/dx : ty(y - q G) c (c) proof
62. (a) dy/dx = ky2 (b) d (c) proof
63. (a) w : 1200 - ll40e o.8t w = 1200 - llfi}e-o.et

'iL 14oo

.ln,..m,.
,,1: ,roo - lt4oe-t o

0

(b) 1.31 yr; l.16 yr; 1.05 yr (c) 1200 lb

-4

69, Curves: !2 = Cx3
Ellipses: 2x2 + 3y2 : K
Graphs will vary. -6

71. d 72. a 73. b 74. c
75. (a) 0.75 (b) 2100 (c) 70 (d) 4.49 yr

(e) dP/dt = 0.75P(t - Pl2t00)
77. (a) 3 (b) 100

(d) 50

ts. y:lu,r, * ,u,, 8r. y = t2o/(t + t4e-08,)

83. (a) P : l#$e (b) 70 panthers (c) 7.37 yr

(d) dPldt : 0.2640P(1 - P/200):65.6 (e) 100 yr
85. Answers will vary.
87. Two families of curves are mutually orthogonal if each curve in

the first family intersects each curve in the second family at right
angles.

89. Proof
91. Fafse. y': x/y isseparable,buty = 0isnotasolurion.
93. False: f(tx,ty) * t"f(x,y). 95, putnam problemA,2, 19g8

Section 6.4 (page 44O)
1. Linear; can be written in the form dy/dr + P(x)y : eG)
3. Not linear; cannot be written in the form dy/dx + p(x)y : ee)5.y:2x'+ x+ C/x 7.y= -t6* Ce'
9.y= -1* gs.in' 11. ): (x3 -3.r + C)/13(x- t)l

13,)=e"'(x+C)
15. (a) Answers will vary. (c)

(b) -v : iG, + ,-,1
17. y: I + 41g'u' 19. ):sinx*(-r* 1)cosx
21. xy:4 n. t: -2 + xlnlxl + t2x

65, Circles: x2 + yz : g
Lines: y : 6,
Graphs will vary.

67. Parabolas: x2 : Cy
Ellipses: x2 + 2y2 : K
Graphs will vary.
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49. I 51. I
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