Section 3.4
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Section 3.2, page 151

1. =gt 2.1

3. ¥ 4. x*e

5 —e 6. 0

T.0<t <o 8 —oo<it<l

2. 0<t<4 10. 0 <t <co
1. 0<x<3 12, 2 <x < 3n/2

14. The equation is nonlinear. 15. The equation is nonhomogeneous.
16. No 17. 3te% + ce”

18. & +ct 19. SW(f.g)

20. —4(zcost — sint)

2.yt = Le# + 3¢,y =—je + 3¢

22, y(t) = —Le D 4 2e6Y, yy() = —3e D + jee v

23. Yes 24. Yes

25. Yes 26. Yes

27. (b) Yes
(¢) D).yl and [yi(£), ya(£)] are fundamenta] sets of solutions; [y2(?),y3{t}] and

[ya(t), ys ()] are not
29, Yes, y = cie ™" f PRt 4 e

g

30. No . (
_ * () _ 1 cosx
31. Yes, y= e [clfxo ; dt-i-cz], wix) = exp [—[ (x + p ) dx]
32. Yes, y=cx ' +cax 34, 2" 4+ 3w + 1+ —vH)u=0
35. (1 —xhu” — 2xp' + afe +Du=0 36, p —xp=0

38. The Legendre and Airy equations are self-adjoint.

Section 3.3, page 158

1. Independent 2. Dependent

3. Independent 4, Dependent

5. Dependent 6. Independent

7. Independent if origin is interior to interval; otherwise dependent

8. Independent if origin is interior to interval; otherwise dependent

9. Independent; W is not always zero 10. Independent; W is not always zero
11. Wiciy1,cay2) = cieaWiy, y2) #0 12. W(ys,ya) = —2W(L,y2)
13. albz - agbl -‘,é 0 15. ctze‘
16. ¢ cost 17. ¢fx
18. ¢/(1 — %) 20. 2/25
21. 3./e = 4.946 22. p(t) = Oforalls

26, If t; is an inflection point, and y = &({) is a solution, then from the differential equation
pito)d' (k) + glta)p{to) = 0.

Section 3.4, page 164

1. ecos?2 +iesin2 = —1.1312 + 24717 7 2cos3 —ietsin3 = —7.3151 — 1.0427i
3. -1 _

4, & cos(m/2) — e sin(m/2) = —e*i = —7.3891i

5. 2cos(In2) — 2isin(ln2) = 1.5385 - 1.2779%

6. m-Lcos(2Inx) + im ! sin(2Inw) = —0.20957 + 023959




—

730 Answers to Pl’Obfems Se
! Sechion 34, page |
L~ ' .y_cle’cosr+c;,e“smr 8. y= 1€ cos /51 + coef sin /5t
9. y=cie¥ +ce¥ 10. y =cie~*cost + ¢ sin¢
11, y=cr1e¥cos2t + e~ sin 2t 12. y = ¢; cos(3t/2) + 2 5in(3t/2)
13. y = cre~" cos(t/2) + ce~" sin(1/2) 14, y = 1 + e~/
15. y= cle“/2 Cos? + ce 2 sint 16. y = c1e7% c0s(3t/2) + c2¢™¥ sin(31/2)

17. y= 2 sin2t; steady oscillation
18. y = e ¥ cost+2¢ ¥sint; decaying oscillation
19. y= —e sin2:; growing oscillation
20. y=(1+2v3)cost— (2 —+/3)sins; steady oscillation
21. y=3¢™*cost+ Je/%sint; decaying oscillation
22, y =2 " cost + +/2e~ " sint; decaying oscillation
23. (a) u = 2e'/5 cos(+/231/6) — (2/+/23)e"/ sin(+v/231/6)
(b) ¢ =10.7598
24. (a) u = 2e "7 cos(v/341/5) + (7//34) P sin(+/34t/5)
(b) T =145115
25. (a) y =2e*cos /51 + [(@ + 2)/v/5] e~ sin /5t
(b) @ =1.50878
(c) t = [% — arctan[2/5/(2 + a)J}/+/5
i (d) n/v5
26. (a) y =e ¥ cost +ae % sint
(b) T=1.8763
(©a=} T=174284 o=} T=4303 «=2 T=15116

35. YCS, Yy =cCicosx -+ Cz Sinx, X = fe—l‘z,n'z dt

36. No
37. Yes, y = e cos(v32/4) + e sin(v/312/4)
39. y =¢; cos{lat) + ¢ sin{ln ) 40. y = ¢yt + ¢yt

41 y=cyrteos(3Ing) + ! sin( Ins) 42, y =t +ezt7!

Section 3.5, page 172

1™t 4 cote™3

1 y=cie +cte 2. y=

3. y=cle 4 gpet? 4. y=cre M2 4 cyre~22

5. y = 1€ c083t + c,¢' sin 3t 6. y=c&¥ + cate’

7. y=cre™ 4y 8. y=cre ¥ L yte M4

9. y =c1e¥5 4 cpte®t® 10. y = e cos(t/2) + 272 sin(z/2)

11. y=2€2"'3—- %rez‘/a, Y= —00ast— 00
12. y=2t¥, y > occast— oo
13. y=—e"Pcos3t + Jesin3t, y—>0ast—
14, y =T7e 264D L 562040y 5 Qast > o0
15. (a) y = — g3 ) t=1%
(c) 8 =16/15, yp=—3Fe ¥ = —0.33649
(d) y=e2+ b+ te>?; b= -3
16. y=2eR + (b~ Dtet?; b=1
17. (a) y = e 4 3t~ (0) ty =%, yu = Se¥5 =2.24664
© y=e"+(b+ e
(d) ty =4b/(14-2b) > 2as b — oo
ym={1+2b)exp[—2b/(1 +25)] - ccas b — oo

:

18. (a) y = ae™¥5 + (2a — 1)te~2/ (b) a=12
23. yo(t) = 1 24. yy(t) =2
25. y2(t) =t LInt¢ 26, y2 () = 1€

. ¥2(x) = cosx? 28. ya(x) =x




