A-2 Answers to Odd-Numbered Exercises

7. (a) The requested isoclines are 9. (a) The requested isoclines
thelinesy =2,y =1, andy = 0. are the hyperbolas
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11. One possibility is y = —(y — D)% 13. One possibility is ¥ = sin 27y).
15. Direction Field F 17. Direction Field B 19. Direction Field E
CHAPTER 2
Section 2.1, page 17
1. Linear and nonhomogeneous 3. Nonlinear
5. Nonlinear 7. Nonlinear
9. Linear and nonhomogeneous
11. (&) —c0 <1 < 00 (b) —o0 <t <0 (c) —oc <t <0
13.(a) 3<t<x b) -2<t<2 (c) -2 <t<?2 (d) —oc <t < -2
(e) -2 <t<2
15. p(t) = —2tand y, = 3 17. yt) =0,a <t < b
Section 2.2, page 26
2 2
1. () y = Ce™™ b)yy= —3¢7¥ 3.(a)y= Ce’2 (b)y= 3elel =3e¢ Y
5. (@) y=-2+ Ce™ (b) y = =2 + 3¢
7. (@) y=1lte'+Ce ¥ (b)y=(e'—e /5
9. (a) y = -3 + Ce‘—0.5smt (b) y = -3 _ﬁe——OASSint
1. y=Cr 13,y = Ce™ 15,y =Cel ¥ 17. y = 0.5+ Ce ™
19. y=re ¥ + Ce ™ 20y =1+ Cr? 23 y=t—14Ce"’
25.@2 (B3 (1 27. o =2andy, =;
29. (a) B' = ~kB, B(0)=-A" (b) Alc) =A"(1 — 7%y, A(c) never exceeds A™.
(¢) ¢ = (1/k) In 20
3. py =2, git)=2t+3 3B.p)y =1, gty=t"
35. g(t) = 2e’ +sint + cost, y,=—1 37. lim, v = -1
39. A finite Hmit exists whenever % > 0. In this case, the limit is equal to 1/A.
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Answers to Odd-Numbered Exercises A-3

e 0<r<1 : JT
’ = 45 y=¢' [2+-werf(l)]
43.y =3, 1<t<3 2
1, 3<t<4

Section 2.3, page 37

1.

17.
19.
21.
23.

. The required inflow rate is r = (14,000/3) In (100) ~ 21,491 m®/min.

(@) O = 500%¢ 450 mg

. (a) t = 600 min

(@) 00 =0 (b) ¢,{t) = 0.05 Ib/gal
11.
13.

(a) QU0 =20(1 —e ®H~5181b

(b) lim Q(t) = 20 and the limiting concentration is 0.2 lb/gal.

=00

The fraction vented per minute is /v = (1/30) In (100) ~ 15.4%.

(b) The maximum value occurs at t = 100 min. The maximum concentration is
about 135.3 mg/gal.

(¢) Yes, a graph of concentration versus time shows thatc(t) > 100 for 60 < ¢ < 160.

(b) ¢(300) = Q(300)/V(300) = 197.5/400 ~ 0.494 Ib/gal
(c) 0.5 — (40/700)(1/49) ~ 0.4988 Ib/gal

(a) Q' = (15/500)( — 1)Q  (b) @ =1 — (1/5.4) In 100 ~ 0.1472

(a) Q, = —1000(Q,/500,000), Q,(0) = 1000
0}, = 1000(Q,/500,000) — 1000(Q/200,000), Q4(0) = 0

(b) Q,() = 1000e " 1b, Q1) = (2000/3)(e*% — /20 ]
(¢) The maximum value is attained at ¢t = (1000/3) In 2.5 ~ 305.4 hr.
(d) About 4056 hours, or approximately 169 days, is required.

. (a) No, we do not expect the concentration to stabilize, since the inflow rate is

varying.

(b) Q' =0.6(1 +sins) — (3/200)0Q, Q(0) = 10

(©) Q@) =40 — 30e” %" 4 (1/1.000225)[0.6(e 2% — cos 1)+ 0.009sin] Ib
An oven temperature of 70 — 80/(/15/23 — 1) ~ 485°F

(a) 6(0) = 340°F (b) 6(t) » S, =70°Fast - o

(a) 6(0) = 40°F (b) 6(t) - S, =80°Fast ~» oo

The times are the same.

Section 2.4, page 45
1. P(30) = 10,000,000e® ™ 'V = 17,715,610
3.t=(21In3)/In 1.3 ~ 8.375 weeks 5. It will take an additional 9.6 days.
7. Q0) =20/32=113.137... g 9. After 45 days

13.

15.

. (a) For Strategy I, M, = kP,. For Strategy IT, M,, = (¢* — )P,

(b) For Strategy I, the profit will be 500,000(0.3172)(0.75) = $118,950. For Strategy
11, the profit will be 500,000(™*'™ — 1)(0.6) ~ $111,983.

(a) t =(5730/In 2) In (10/3) =~ 9953 years (b) 9901 <1 < 10,005 years
(c) Q(60,000)/Q(0) ~ 7.04 x 107*

Approximately 38.9 micrograms




