PS. Problem Solving (page 395)
1. a=1,b=%,c= —%
1+ x/2
1 1—x/2
6
)
) 2
—2
3 (@ \2 () 1 (c) Proof
-\.._‘_‘_‘_\_\—‘-
-1 1
0
5. y y=05andy = 1.2*

intersect the line y = x;
0<acx<ell

7.e—1
9. (a) Area of region A = (/3 — +/2)/2 ~ 0.1589
Area of region B = 7/12 =~ 0.2618
) HB37v/2 — 12(V/3 — V2) — 27] = 0.1346
(c) 1.2958  (d) 0.6818 :
11. Proof = 13. 2In2 =~ 0.8109
15. (a) (i) 4

fz-—""_:"”’d 2

a - s

I = ,

(iii) 4

-z~—="""ﬂf - 2

x  x  x

(c) The pattern implies thate* =1+ <+ -+~ + - - -
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Answers to Odd-Numbered Exercises

Chapter 6
Section 6.1

1-11. Proofs
17. Solution
23. Solution
29. y = 3e=/2

(page 403)

13. Not a solution
19. Solution
25. Not a solution

31 42 =x3
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15. Solution

21. Not a solution

27. Not a solution
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35. y = 3¢
39, y=—2x+3x3 4L 23+ C
43. y=1m(1 +x?) + C
47, y = —%cost +C

49. y=4x — 652 + 4(x — 6)*2 + C

37. y = 2sin3x — %cos 3x

45. y=x—lnx2+C

51. y = %exz +C

53.

x| -4 -2 [0]2]4]8
s 2 0 4141618
dy/dx 1 -4 Undef. | 0 | 1 ‘5‘ 2

1 —4 | 2102 4 8
yienl 2 0 [ 4|4 6 8
dy/qléc 22| -2{0|0]| -2,/2| -8

57. b 58. c 59. d 60. a
61. (a) and (b)
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(c) As x— o0, y—> —0o0; ()
as x—> —00, y—> — oo

As x—> o0, y—> —00;
as x— — 00, y—> — 00




Ab2 Answers to Odd-Numbered Exercises

65. (a) 79.

X 0o | 02 | 04 | 06 | 08 1
YW 130000 | 3.6642 | 44755 | 5.4664 | 6.6766 | 8.1548
(exact)
yx). -] 3.0000 | 3.6000 | 4.3200 | 5.1840 | 6.2208 | 7.4650
(h=02)

As x—> 00, y—>00 ~ Asx—oo,y—o00 (x) )

67. (a) and (b) 69. (a) and (b) >(?h ~01) 3.0000 | 3.6300 | 4.3923 | 5.3147 | 6.4308 | 7.7812
//////12//// 7 7] ‘\\12\‘&‘\\\\\\\\ - :
VVNNNND NN Y T
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////z#%.u VRN A 81.

e ey 139000000
-6 |e== s Wlaaziiiioiid x 0 0.2 0.4 0.6 0.8 1
P! S B N SN — :
- : - ) 0.0000 | 0.2200 | 0.4801 | 0.7807 | 1.1231 | 1.5097
71. (a) and (b) (exact)
HEPNIE W
P N h = 0.2) | :0000 | 0:2000 | 04360 0.7074 | 1.0140 | 1.3561
AT SRS N -0.2)
R -
e L e y(x) :
N N (h = 0.1) 0.0000 | 0.2095 | 0.4568 | 0.7418 | 1.0649 | 1.4273
r 0.
Bl Tol 1 [ 2] 3] 4| 5 | 6
83. (@) y(1) = 112.7141°% y(2) = 96.3770°%; y(3) = 86.5954°
% |0]01|02] 03 04 | 05 0.6 (b) (1) = 113.2441°% y(2) = 97.0158°% y(3) = 87.1729°
— (c) Euler’s Method: y(1) = 112.9828% y(2) = 96.6998°;
Yn | 2] 22 243 | 2.693 | 2.992 | 3.332 | 3.715 3(3) = 86.8863°
: : Exact solution: y(1) = 113.2441°; y(2) = 97.0158°;
no| 7 8 9 10 ' y(3) = 87.1729°
x| 07 0.8 0.9 1.0 _ The approximations are better using = 0.05.
- 85. The general solution is a family of curves that satisfies the
Ya | 4146 | 4631 | 5.174 | 5.781 differential equation. A particular solution is one member of

75 : the family that satisfies given conditions.

"l |0 1 2 3 4 |15 6 87. Begin with a point (xy, y,) that satisfies the initial condition
x'n oloo0s!| o1 0.15 02 | 025 0.3 y(%,) = ¥,- Then, using a small step size hf calculate th.e point
~ (1 y1) = (xo + h, o + hF(xq, ¥,)). Continue generating the
y. 13| 27 | 2438 | 2209 | 2.010 | 1.839 | 1.693 sequence of points (x, + 4, y, + hF(x,, y,)) 0 (4 15 Yt 1)-

89. False. y = x3 is a solution of xy” — 3y = 0, buty = x* + 1
n 7 8 9 10 . is not a solution.
' 91. True
X, | 035 0.4 0.45 0.5 | 93. (a)
I 1.569 | 1464 | 1.378 | 1.308 % 0 02 0.4 0.6 0.8 1

-1 Tol 1 2 3 | 4 s 6 , y | 4| 26813 | 17973 | 1.2048 | 0.8076 | 0.5413

x, |0t 01 02 | 03 0.4 0.5 0.6 | 4 2.56 1.6384 | 1.0486 | 0.6711 | 0.4295
Yo | 1| 11 | 1212 | 1.339 | 1.488 | 1.670 | 1.900 24| 24 144 | 0864 | 05184 | 03110
' e; | 0] 01213 | 0.1589 | 0.1562 | 0.1365 | 0.1118

n 7 8 9 10

e, | 0| 02813 | 0.3573 | 0.3408 | 0.2892 | 0.2303
x, | 07 | 08 | 09 1.0 : _

r 0.4312 | 0.4447 | 0.4583 | 0.4720 | 0.4855
v, | 2213 | 2.684 | 3.540 | 5.958

(b) If h is halved, then the error is approximately halved
because r is approximately 0.5. '
(c) The error will again be halved.




95. (a) 1 (b) lim I(f) =2
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97. w = +4 99, Putnam Problem 3, Morning Session, 1954

Section 6.2

1.y=%x2+3x+C

(page 412)
J.y=Ce*—3

5.y2—52=C T.y= Ce)/3 9. y=C(1 + x?)
11. dQ/dt = k/1*
Q=—k/t+C
13. (a) y ) y =6 — 6e~*/2

7

-6 6

15.

&
-4 4 -1

-1 -1

19, % 21.y=(1 /2)elln 10)/5k ~ (1 /2)e04605¢
23, y= 5(5/2)1/4e[1n(2/5)/4]t =~ 6.2872¢0-2291¢
25. C is the initial value of y, and k is the proportionality constant.
27. Quadrants I and III; dy/dx is positive when both x and y are
positive (Quadrant I) or when both x and y are negative
(Quadrant III).
Amount after 1000 yr: 12.96 g;
Amount after 10,000 yr: 0.26 g
31. Initial quantity: 7.63 g;
Amount after-1000 yr: 4.95 g
33. Amount after 1000 yr: 4.43 g;
Amount after 10,000 yr: 149 g
35. Initial quantity: 2.16 g;
Amount after 10,000 yr: 1.62 g
37. 95.76%
. 39, Time to double: 11.55 yr; Amount after 10 yr: $7288.48
41. Annual rate: 8.94%; Amount after 10 yr: $1833.67
43. Annual rate: 9.50%; Time to double: 7.30 yr
45, $224,174.18 47. $61,377.75
49. (a) 10.24yr (b) 993yr (c) 9.90yr
51. (a) P = 2.21¢70006"  (b) 2.08 million
(c) Because k < 0, the population is decreasing.
53. (a) P = 33.38¢003  (b) 47.84 million
(c) Because k > 0, the population is increasing.
55. (a) N = 100.1596(1.2455)' (b) 6.3 h
57. (a) N =~ 30(1 — e=00502t) (b) 36 days

29

(d) 9.90 yr

Answers to Odd-Numbered Exercises Ab3

59, (a) Because the population increases by a constant each
month, the rate of change from month to month will
always be the same. So, the slope is constant, and the
model is linear.

" (b) Although the percentage increase is constant each month,
the rate of growth is not constant. The rate of change of y
is dy/dt = ry, which is an exponential model.

61. (a) P, = 106£%01487: ~ 106(1.01499)"

(b) P, = 107.2727(1.01215)

(c) 350 (d) 2029

0 -1100

(c) 95dB

75-
63. (a) 20dB
65. 379.2°F
67. False. The rate of growth dy/dx is proportional to y.
69. False. The prices are rising at a rate of 6.2% per year.

Section 6.3 (page 421)

1.y2—x2=C 3. 15*+23=¢C

7.y = Clx + 2)° 9. y2=C—8cosx
y=-31/T—42+C 13, y=Ce/2
15. Y2 =4e*+5 17, y= ¢ & +20)/2
19. y2=4x2+3 2L u = ll-cosv)/2
25. 4y — 22 = 16
31. y

(b) 70 dB (d) 120dB

5. r= Ce075s

23, P = Pyek

27.y=3/x 29, f(x) = Ce™/?

y = %xz +C
33. (a) dy/dx =k(y — 4) () a (c) Proof
34. (a) dy/dx = kix — 4) () b (c) Proof
35. (a) dy/dx = ky(y — 4) (b) ¢ (c) Proof
36. (a) dy/dx = ky? (b) d  (c) Proof

37. 97.9% of the original amount
39. (a) w = 1200 — 1140e~*
(b) w = 1200 — 1140e™08% ~ w = 1200 — 1140e~0%

1400 1400

0 0

w = 1200 — 1140e~*

1400

0 10
0

(¢) 1.31 yr; 1.16 yr; 1.05 yr

(d) 1200 Ib




Ab4 Answers to Odd-Numbered Exercises

41. Circles: x2 + y2 = C 43. Parabolas: x? = Cy 27. (a) $4,212,796.94 (b) $31,424,909.75
A cage 32 2 =
Lines: y_' Kx Ellipses: x +2y2=K 29. (a) dN _ K75 —N)  (b) N=75+ Cet
Graphs will vary. Graphs will vary. dt
4 4 (¢) N =175 — 55.9296¢0-0168
3L v(r) = —159.47(1 — ¢~0200%); —159 47 fit/sec
- ¢ 33.1= % + Ce®/L 35, Proof
37.(a) Q =25¢% (b) —20In(}) ~102min  (c) 0
-4

45. Curves: y? = Cx3 39. Answer (a)  41. dy + Plx)y = O(x); ulx) = elrt ax

Elli 2x2 + 3y2 =K dx
1pses: Zx =
G ph o Y 43.c 44.d 452 46D
raphs will vary. 47 o
’ '(a) T LN T [ 17774001 (C)
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47. d 48. a 49. b 50. ¢ E”:’E;E? 35.’1;;;:
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51. (@) 075 (b) 2100 (c) 70 (d) 4.49 yr R “6“'“"’ L

‘ (e) dP/dr = 0.75P(1 — P/2100) ) (~2.4) 1( )

53. (a) 3 (b) 100 AR .

(c) 120 () 50 (2,8): y = 3x(x 4)
AR 49 (a) 3
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55. y =36/(1 + 8¢77) 57. y = 120/(1 + 14e08)
59. (a) P =

(®) (1,1): y=(2cos1 + sin1) cscx — 2 cot x

ﬁ%ﬁ (b) 70 panthers  (c) 7.37 yr (3, —1): y = (2cos 3 — sin3) csc x — 2 cot x

(c) [ Xd 31 7 T T 1]
(d) dP/dt = 0.2640P(1 — P/200); 65.6  (e) 100 yr %:; If = é.%; :
61. Answers will vary.  63. Proof LA Ak
65. (a) v = 20(1 — £~13%67) /fﬁ . g%
(b) 5 = 20t + 14.43(e~ 1386 — 1) Yot ﬁl/_'i? i g
67. Homogeneous of degree 3 69. Homogeneous of degree 3 -8 )
71. Not homogeneous 73. Homogeneous of degree 0. 512" + e =C 53. y = Cemsn* + 1
75 x| =Cx—y2 T P +2y - =C 5. y=[ec — 1) + Cl/a* 57y =422 + ¢/}
79. y = Ce=#/@? 59. 1/y? = Ce? + 1 61. y = 1/(Cx ~ x?)
81. False. y’ = x/y is separable, but y = 0 is not a solution. 63. 1/y*=2x + Cx* 65, y*/* = 2¢* + Ce?/3
83. True _ 67. False. y’ + xy = x2is linear.
Section 6.4 (page 428) Review Exercises for Chapter 6 (page 431)
4 1.
1. Linear; can be written in the form dy/dx + P(x)y = Q(x) 1. Yes 3.y=32+7x+C S y=jzsin2x+C
3. Not linear; cannot be written in the form dy/dx + P(x)y = Q(x) T7.y=-7"+C
S.y=2x*+x+C/x T.y=—16+ Ce* 9. x 4| =210 |2|4]s
9. y=—1+ Cesin* 1L y = (x* — 3x + O)/[3(x — 1)]
13. y = eXS(x + C) Yy ! 2 0 4 416 8
15. (a) Answers will vary. (b) y =3(e* + e7) kdy/dxk -10| -4 -4]0]2]38
(©) 8 : ‘
| § : 11. (a) and (b)
ik N 2
,1, N : : -6 6 { i i
ffom ! !
i | -2 l i
il | | |
| I i I
* | |
1 17. y = 1 + 4/etnx 19. y =sinx + (x+ 1) cosx =5 [t
/|l 2. xy=4 23, y=—-2+xlnx| + 12x ' !

I

I

i

| 25. P = —N/k + (N/k + Pyek
| ;




