Answers to Odd-Numbered Exercises
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Section 15.1 (page 1098)
1. =3y +y>=C
5. Not exact

11. (a) Answers will vary.

(b) x?tany + 5x = %
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13.yIn(x — 1) + y?* = 16
17. Integrating factor:% 19.

X
-—6y=C
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21. Integrating factor:cos x

ysinx + xsinx + cosx = C

23. Integrating factor:%
Xy —Iny=C

1
25. Integrating factor:Ty

xJy + cosJy = C
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20. X+ X 1 c 31 Proof
Xy

3. +y?=C
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7. % —22xy+ 3y>=3

7. arctanK =C
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39.C =

3.3y + 5> -2y =C

9. Not exact

15.e*sin3y = 0
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Integrating factor:?

Yisx=cC
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27. x4y + xy* = C

35. 234 + X2 = C
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Ans-2 Answers to Odd-Numbered Exercises

50. False: ydx + xdy = 0 is exact, but xydx + x?dy = 0 is not
exact.

51. True 52. True

Section 15.2 (page 1106)

1. False:y’ + xy = X2is linear 2. True

3. (a) Answers will vary. (b)y= %(ex + e

© :

5.y:x2+2x+% 7.y = 3(sinx — cosx) + Ce

9.y = —5(3sin2x + 2cos2x) + Ce*

xX¥—3x+C
. = . = + —tanx
1.y % - 1) 13.y =1+ 4e
15.y =sinx + (x + I)cosx  17.xy=4
l_ X3 1 _#
19.y2—Ce2 +3 21.y—CX_X2

23. y?/3 = Ce?/3 — %1(4x3 + 18x? + 54x + 81)

25. (a)

(b) (—=2,4): y= %x(x2 -8

(2,8): y= %x(x2 + 4)
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35.

37.

39.
41.

43.

45,
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(b) (1,1): y=coslcscx — xcotx + 1
(3,—-1): y=(3cos3 —2sin3)cscx — xcotx + 1
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(Rsin wt — wL cos wt)
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(a) $583,098.01 (b) $3,243,606.35
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Proof
(a) Q = 2B5e V0

(b) —20 In<g> =~ 10.2 minutes
(c) 0

(a) t = 50 minutes

b) 100 N 82.32 d

(b) 282 pounds

c 46.d 47.a 48.b 49. 2+ e¥=C



Bl.Xx+Xxy2+3y2+2y=C
53.y=Ce S +1 55 x¥y+sny=C
ex—1) +C

57. x3%? + x%y =C 59.y= 2

61. x4y — 2x2 = C 63.3arctan1;—y:c

Section 15.3 (page 1115)

1. Proof 3. Proof 5 y=C, + Ce
7.y=Ce*¥+Ce > 9 y=CpeY2+ Ce
11.y = Cle >+ Cxe >  13.y = C,e¥/* + Cxe¥*
15. y = C,sinx + C, cosx 17.y = C,eX + C e
19. y = &(C, siny/3x + C, cos/3x)
21.y = C,el3+ VB2 4 C g3~ vBh2
23.y = eZX/3<c snﬂ + Gy ‘/ZX>
25.y=C,er + C,e7* + Cysinx + C, cosx
27.y = Cie¥ + C & + Ce*
29.y = C,e* + e*(C,sin 2x + C; cos 2x)
31. (a) y = 2 cos 10x (b)y= % sin 10x
(c) y = —cos10x + 35 sin 10x
33.y = 75(e5 + 10e %)
35.y= %sin 4x

37. y”andy’ are not equaldrx < 0.y” > Ofor all x, buty’ < 0
forx < 0.

39.y = 3 cos4./3t
41. y = %cos4\@t - gsin 4./3t

evss( /12287t /12287 . /12287t
2 (COS 16 12287 °" 16 )

45. b 46. d 47. ¢ 48. a 49. Proof
51. False: the geneal solution isy = C,e® + Cxe™
52. True  53. True

54. False: the solutiony = x?e* requites tham = 1 s a tiple root
of the daracteistic equaion. Because the hamacteistic
equdion is quadatic, m = 1 can be amost a doule root.

55. Proof 57. Proof

G

59. (a) Proof (b) y= g + 2

43. y =

Section 15.4 (page 1123)

1. Proof 3. Poof 5.y =C,e*+ C,e* + X + 3
7.y =cosx + 6sinx + X3 — 6x

9.y=C, + Ce 2+ Ze

11,y = (C, + C0e™ + e + ¢

13.y= -1+ 2% — cosx — sinx

Answers to Odd-Numbered Exercises Ans-3

15.y = (Cl - %)cos:%x + C,sin 3x
2x\
17.y = C,e¥ + Cxe* + (CS + §>e G

_ ﬂ _ 1 2 X 1
19.y = (9 2x>e4 9(1+3x)e><
21.(a) y,=0and3y, =12 (b)) y,=2 () y,=4
23.y = (C, + Injcos x|)cosx + (C, + x)sinx

25.y= (Cl 2)0032x + (CZ + %In|sin 2x|)sin 2x

2,
27.y = (C, + Cx)e* + E(In X2 — 3)

29.q= zf(e*5t + 5te*5t — cos 5t)
3l.y= i cos8t — 3 1sin8t + sin4t

2

NN AN,
VY

33.y= (% — Lglt)e‘8t - ;12 cos 8t

o

0.3

0 4
-0.05
35,y = ? sin<8t — arctan %) 37. Proof
V5

= Tsin(St — 0.4636)
39.y = Cx + CxInx + 2x(Inx)?

Section 15.5 (page 1127)
1. Proof 3. Proof 5. Proof

Interval of corvergence: (— oo, o)

X2x+1

9y =%+ &3 S D

Interval of corvergence: (— oo, co)
X2 x4
1l.y:%(l_§+T28—"'>+
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\* 72 T 1920 "




Ans-4 Answers to Odd-Numbered Exercises

2 3
X 2 10X+

13. Taylor'sTheoem:y = 2 + = — - — 3l.y= bA+Cxﬂl 33. y = 56 — ¢

1! 2! 3!
%4 . 35.y=xInx — 2+ 12x  37.In[1 +y| = (In3)e*
301 + e?°+Y
y(%) ~ 2547 39.y = 1 — e2¢+1
41. Family of circles: X2 + (y — K)? = K2
Euler’s Method:y(%) =~ 2.672 y

15. (@) y = 2(cos 3x + sin 3x)
)n(3x)2n ) 1)n(3x)2n+1

) y= 2[301 = (2n)! E (2n + 1)

n=0

k 13In(h/2)

ds
43.@) 4 =1, (b) s=25- =" "=, 2<hs 15
s=kinh+C
500
45. N = 1 + 4g-02452
2, . 9
3X 23 12x* | 165 120X 47.y = Z(Sinx — 2cosx) + —e /2
y=l-y* 3~ T 7n T 5 5
1 4
y<4> =~ 0.253
19. Proof 21. Proof . R .
.3 4
23.y= a0+a1x+6x +12x +180X6+504 .

49. (a) Balance inceases.

Review Exercises for Chapter 15 (page 1128) 2500,000
1. Type: patial 3. Type: ordinary
Order: 2 Order: 2
5. (@) (b) y = Cx . o
0
(b) Balance emains $500,000.

2,500,000
7.b 8d 9.a 10.c % *
1L y=xInxX®+ 2¥2 4+ Cx  13.y=C(1 — x)? (c) Balance is dgleted in 17.9 gass.
15. y2 = x2Inx2 + Cx2 2,500,000
17.5@ + 8y + 2x+3y2 + 2y =C
19. xy — 2xy3 + X2 =C
21.y=e{(1+ tanx) + Csecx
23.x@ —2xy —10x — 3y2 + 4y =C  25.y2 = 2Cx + C2 0% %0

27.y2=x27x+g+Ce*2’< 29 Y X _¢

1+ xy



51.

53.

55.
57.

590.

61.

63.

65.

67.

y=¢e*—¢eX

20

-20

3 1
—eX 4+ = —3X
y 2 2e

25

y = C,sinx + C,cosx — 5x + x3
y = (C; + x)sinx + C, cosx

y = (Cl + Cx + %x3>ex

y= (2% +3e2) — 9

y=1—37c052x— 3sin2x+%cosx

y = %cos(z\/ét)

12m sin2t + %sin art

. 1
@ @) y= 5c032t+ e 7

12

(i) y = 3[(1 - 6v/2) cos(2v/20) + 3sinl2./21]

[~
iy
S
[——=

—t/5 / /
(i) ¥ = o5 [199 cos % + /199 sin

1
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(iv) y = 3 2(cos 2t + sin 2t)

0.6

N

-0.2

(b) The object wuld come to @st moe quidly. It might not
oscillate & all, as in par (iv).

(c) The object wuld oscillae moe apidly.
(d) Part (ii). The amplitude becomes imasingy large.

o0 Xn
69.y= aOE E
n=0



