144 Chapter 3. Second Order Linear Equations

PROBLEMS

In each of Problems 1 through 8 find the general solution of the given differential equation.

Ly 42y —3y=0 20V 43V 4+2v=0
36—y —v=0 420 3y 4 v=0
5.V £ 5y =0 6. 4y — 9y =0
TV =9 +9v =0 8. ¥V =2y =2y=0

In cach of Problems 9 through 16 find the solution of the given initial value problem. Skctch
the graph of the solution and describe its behavior as r increases.

9. v +y =2v=0, vy =1, v =1
10, "+ 4v + 3y =0, vy =2, v =-1
Th 6y" = 5v +y =0, y =4, v =0
12"+ 3y =0, v0)=-2, vih=3
130374+ 5 + 3y = 0. Yy =1 vy =0
14, 2y" + v — 4y =0, vy =0, Y =1
15, v 4+ 8v — 9y = 0, yihy=1. v =0
16. 4y" — v =0, Y=2)=1, y(=2)=-1
17. Find a differential equation whose general solution is v = ¢ + cre .
I8. Find a differential equation whose general solution is v = ¢je /2 + ¢re ™.
19. Find the solution of the initial value problem

Vi—y =0, vy =3, V(O =-1
Plot the solution for 0 < ¢ < 2 and determine its minimum value.,

20. Find the solution of the initial value problem
2" =3 y=0,  yO) =2, yO) =1

Then determine the maximum value of the solution and also find the point where the
solution is zero.

21. Solve the initial value problem v — v — 2y = 0. y(0) = a.y'(0) = 2. Then find « so that
the solution approaches zero as 1 — oc.

22. Solve the initial vatue problem 4y” — y = 0, v(0) = 2. v'(0) = 8. Then find B so that the
solution approaches zero as 1 — oc.

In each of Problems 23 and 24 determine the values of o, if any, for which all solutions tend to
zeroast — oo:also determine the values of «. if any, for which all (nonzero) solutions become
unbounded as r — oc.

23V = Qe ~ 1)y +ata - 1)y =0
24"+ B —a)y = 2(¢ — iy =0
25. Consider the initial value problem

2V 43y =2y =0, Y =1 vO)=-8,

where 8 > 0.
(a) Sotve the initial value problem.

{(b) Plot the solution when g = 1. Find the coordinates (ty, vo) of the minimum point of
the solution in this case.

(¢) Find the smallest value of 8 for which the solution has no minimum point.



