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x ., dx .
19. ¥ + k*x =0,kreal; whent =0,x =0, 7 = Vo Verify your result completely.

. ANS.  x = (vy/k) sin kt.
20. D3+ D*+4D +4y=0;whenx=0,y=0,y = —1,y" =5.
ANS. y=¢
d*x dx ., dx
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ANS. X = (vo/a) e ¥ sin at; where a = \/k* — b*.

x

— COS 2x.

Miscellaneous Exercises

Obtain the general solution unless otherwise instructed.

1. (D* + 3Dy = 0. ANS, y=c¢; +cye” ¥
2. 9D* + 6D° + D*)y =0, ANS. y=c¢; + C;x + (c3 + cox) exp (—1x).
3. (D> + D — 6)y =0. . ANS. = € + e
4. (D +2D*+D+2)y=0. ANS. y=c,e 2* + ¢;cosx + ¢ sin x.
5, (D® — 3D* + 4)y = 0. ’ ANS. y=c;e * + (¢, + c3%).
6. (D — 2D* - 3D)y = 0. ANS. y=c, +c,e* +cye™™.
7. (4D — 3D + 1)y = 0. © ANS. y=c e %+ (cy + cyx)exp 3x).
8. (D® +3D* - 4D - 12)y = 0. ANS. y = ¢, cosh2x + ¢, sinh 2x + c;e” 3~
9. (D*+3D*+ 3D + 1)y =0. ANS. y =e X(¢; + cox + ¢3%7).
16. (4D?® — 21D — 10)y = 0. ANS. y=c e ?* + ¢, exp (3x) + c; exp(—ix).
11, (4D3 — 7D + 3)y =0. ANS. y=c € + cyexp(3x) + c3 exp(—3x).
12. (D> ~D—-6)y=0;whenx =0,y =2,y = L. ANS., y =¥ + e 2%
13. (D* + 6D* +9D?)y =0; when x =0,y =0,y =0, " =6, and as x > o0, y' > 1.

For this particular solution, find the value of y when x = 1: ANs. y=1—¢7>
14. (D +6D* + 12D+ 8)y =0;whenx =0,y =1,y = —2,)" = 2.

ANS. y=e (1 — x%).
15. (D®* — 14D + 8)y =0. o

ANS. y=ce ¥ +cexpf(2 + /\ME +cyexp[(2 — /\Mv&.
ANS.  y = (¢; + c3x)exp (3x) + ¢ exp (—$x).

16. (8D% — 4D — 2D + 1)y = 0.
17. (D* + D® — 4D* —4D)y = 0.
18. (D* — 2D* + 5D* — 8D + 4)y = 0.

ANS. y = ecy + c3x) + 3 cos 2x + ¢4 sin 2x.

19. (D* + 2D + 1)y = 0.

20. (D* + 5D + 4)y = 0. ANS. y = ¢; COSX + €, Sin X + c3 C08.2x + ¢4 sin 2x.

21. (D* + 3D® ~ 4D)y = 0.
22, (D5 + D* — 9D — 13D* + 8D + 12)y = 0. -

ANS. y=c; e + 8% + cye”* + e (¢, + csx).

23. (D* — 11D* + 36D? — 16D — 64)y = 0.

24, (D> +2D+ 5y =0. ANS. y = e *(c, cos 2x + ¢, sin 2x).

25, (D* 4+ 4D° + 2D* — 8D — 8)y = 0.
26. (4D* — 24D° + 35D* + 6D — 9)y = 0.

ANS. y = e**(c; + ¢,x) + c3coshix + ¢, sinhix.

27. (4D* + 20D° + 35D* 4+ 25D + 6)y = 0.

§ 38] A note on hyperbolic functions 115

28.
29.
30.

35,

(D* —7D? + 11D* + 5D — 14)y = 0.

(D* +5D*> + D + 3)y = 0.

Abw - an + b el Nv.t = O ANS.
(D> -D*+D—1)y=0.

(D* + 4D* + 5D)y = 0.

(D* — 13D? + 36)y = 0.

(D* — 5D° + 5D* + 5D — 6)y = 0.

ANS. y =c coshx + ¢, sinhx + cye** + c,e3*.

—_ 2 .
y=1c¢1e” + c,co8x + cysin x.

(4D® + 8D* — 11D + 3)y = 0.
(D* + D* — 16D — 16)y = 0.
(D*—D* 3D + D +2)y =0. ANS.
(D — 2D* — 3D + 10)y = 0.

(D* + D* — 6Dy = 0.

(4D + 28D% + 61D + 37)y = 0. ANs. y = e +e
(4D* + 12D* + 13D + 10)y = 0. _

(18D% — 33D + 20D — 4)y = 0.

(D* - 2D — 2D? — 3D — 2)y = 0.

o~ Nb.m ot .mb +>Ww."ﬂ.ﬂ e ¥cy + cx) + m.wmmx + ¢, cos x + ¢ 8in x.
(4D° + 4D* — 9D — 11D? + D + 3)y = 0,

(D® — 15D + 10D* + 60D — 72)y = 0.

(D* + 2% — 6D* — 16D — 8)y = 0.

ANS. ¥ = e (¢, + c,x) + e¥(cs cos /\w.x + ¢, sin »\wxv.

y=ci€ + ce¥ + e ¥(cs + cyx).

lu .
*(c3 cOS $X + ¢ sin4x).



