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684 Answers to Probl
1 t
26. (a)y,(1) = (t) ) = [ g(s) ds
28. y = £[5t/(2 + 5ct°)]M* 29. y=r/tk+cre”)
30. y==x[e/(o + cee *H)]/? ’1/2
31, y==% {,u(t)/ [ZI wis) ds + c]} , where (7)) = exp{21"sint +27't)
32 y=L(l—e™for0=<1<1; y=3(—1De *fortr>1
33, y=e Xfor0<t<1l; y=e “Diors>1
Section 2.5, page 84
i. v = 0is unstable
2. y = —a/b is asymptotically stable, y = 0 is unstable
3. y =1 is asymptotically stable, y = 0 and y = 2 are unstable’
4, y =0 is unstable 5. y = 0is asymptotically stable
6. y=0is asymptou’cally stable
7. ©y = [y + (1= y)ktl /11 + (1 = y)kt]
8. y = 1is semistable
9. y = —1 is asymptotically stable, y = Qis semistable, y = 1 is unstable
10. y = —1and y = 1 are asymptotically stable, y = 0 is unstable
11. y = 0is asymptotically stable, y = b*/a® is unstable
12. y = 2 is asymptotically stable, y = 0 is semistable, y == —2 is unstable
13. y =0and y = 1 are semistable .
15. (@)t = (1/r)In4; 55.452 years MT ={1/ryIn[p1 — o}/ — Bl];
175.78 years .
! 16. (a) y = 0is unstable, y = K is asymptotically stable
i (b) Concave up for ¢ < y < K/e, concave downfor K/e <y < K
: 17. () y =K exp{[ln(yO/K)]e_”} (b) ¥y(2) = 0.7153K = 57.6 x 10° kg
{c) T = 2.215 years
18. (b) (hja)/k/am; yes 19. (b) K*/2g(0a)”
() k/o < ma*
E 20. (Y =Ey,=KE[l—(E/r)] (Y, =Krjdfor E=7r/2
'I 21. (a)ylz—K[lrF«/I—(ﬁlh/rK 1/2
| 22. (a) y = 0isunstable, y = 1is asymptotically stable
g (b) y = yo/lyy + (A — ypde™] |
§ 2. @y=ye?  (b)x=xgexpl—ay, (1 — e/l () x,exp(—ayy/B)
é‘ 24. (byz=1/fv + (1 —v)e®]  (c)0.0927 —n
. elg~pit _
% 26. (a) hm x(t) = min(p, ¢); x(f) = pale : 2
ﬁ“l t—+0o , qe“ g—pit _ P
g" ®) lim x@) = i x() = 25
%‘ Section 2.6, page 95
%h 1. X>+3x+y*-2y=c 2. Not exact
1 3.0 —xy+2x+29 +3y=¢ 4. ¥y +y=c
5. ax®+2bxy+cyt =k 6. Not exact
7. € siny+2ycosx =¢; alsoy=0 8. Not exact
9. eYeos2x+x*—3y=c 10. ylnx+3x*—2y=c
11. Not exact 12. x*4+y*=c¢
13. y=[x++v28-3x%]/2, Ix|< /283
W\' 14, y=[r— (24x> + x>~ 8x — 16)2]/4, " x > 0.9846
%%,.! 15. b=3; x*y*+2’y=c¢ 16. b=1; & +xl=¢
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17. NGy ay+ [[MG ) - [N,6y) dy] dx
19. x>+ 2Inlyl—y2=¢ alsoy=0 20. e"siny+4-2ycosx = ¢

21 xyP— (P =2y + e’ =¢ 22, x%e*siny =c
24, p(t) = exp f R(f) dt, wheret = xy
25, ux) =& By +yHe¥ =c¢ 26. px)=e ™ y=ce*+1+e”

27. p(y)=y; xy+ycosy—siny=c

28. w(y) =e?/y; xe? —Inly|=¢; alsoy=0

29. u(y)=siny; €siny+3y*=c 30. wy)=y5 43y +iyt=c
31, wix,y)=xy; *y+3xt+y’=c

Section 2.7, page 103

1. (a)1.2,1.39,1.571,1.7439
(b) 1.1975, 1.38549, 1.56491, 1.73658
(c} 1.19631, 1.383335, 1.56200, 1.73308
(d) 1.19516, 1.38127, 1.55918, 1.72968
2. (ay 1.1, 1.22, 1364, 1.5368
{b) 1.105, 1.23205, 1.38578, 1.57179
() 1.10775, 1.23873, 1.39793, 1.59144
(d) 1.1107, 1.24591, 1.41106, 1.61277
3. (a) 1.25, 1.54, 1.378, 2.2736
(b) 1.26, 1.5641, 1.92156, 2.34359
(c) 1.26551, 1.57746, 1.94586, 2.38287
(d) 1.2714, 1.59182, 1.97212, 2.42554
4. (a)0.3,0.538501,0.724821, 0.866458
(b} 0.284813, 0.513339, 0.693451, 0.831571
(c) 0.277920, 0.501813, 0.678949, 0.815302
(d) 0.271428, 0.490897, (.665142, (.799729
Converge for y > 0; undefinedfory <0 6. Converge for y > 0; diverge for y < 0
Converge : )
Converge for |y (0)| < 2.37 (approximately); diverge otherwise
Diverge 10. Diverge
(a) 2.30800, 2.49006, 2.60023, 2.66773, 2.70939, 2.73521
{(b) 2.30167, 2.48263, 2.59352, 2.66227, 2.70519, 2.73209
(c) 2.29864, 2.47903, 2.59024, 2.65958, 2.70310, 2.73053
(d) 2.29686, 2.47691, 2.58830, 2.65798, 2.70185, 2.72959
12, (a) 1.70308, 3.06605, 2.44030, 1.77204, 1.37348, 1.11925
(b) 1.79548, 3.06051, 2.43292, 1.77807, 1.37795, 1.12191
(c) 1.84579, 3.05769, 2.42905, 1.78074, 1.38017, 1.12328
(d) 1.87734, 3.05607, 2.42672, 1.78224, 1.38150, 1.12411
13, (a) —1.48849, —0.412339, 1.04687, 1.43176, 1.54438, 1.51971
(b) —1.46909, —0.287883, 1.05351, 1.42003, 1.53000, 1.50549
(c) —1.45865, —0.217545, 1.05715, 1.41486, 1.52334, 1.49879
(d) —1.45212, —0.173376, 1.05941, 1.41197, 1.51949, 1.49490
14, (2) 0.950517, 0.687550, .369188, 0.145990, 0.0421429, 0.00872877
(b) 0.938298, 0.672145, 0.362640, 0.147659, 0.0454100, 0.0104931
(c) 0.932253, 0.664778, 0.359567, 0.148416, 0.0469514, 0.0113722
(d) 0.928649, 0.660463, 0.357783, 0.148848, 0.0478492, 0.0118978
15. (a) —0.166134, —0.410872, —0.804660, 4.15867
(b) -0.174652, —0.434238, —0.889140, —3.09810
16. Areasonable estimate for y.at ¢ = 0.8 is between 5.5 and 6. No reliable estimate is possible
at t = 1 from the specified data.
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