Practice problems #8: higher order linear ODEs and systems of linear ODEs

(1) Solve the following ODEs:

(a) y" = 2y — 5y, (b) 6y — 5y +y =0, (c)2y" —5y +2y =0,
(d)y" =y"+3y+5=0, (e)y" =y, () ™ = —y.
(2) Solve the initial value problems:
(y/// _ y/ y/// _ _y/ y/// = —y
(@) 44 =1 OR i CR S
y'(0) = —1, y'(0) = —1, y'(0) = —1,
y"(0) = 0; y"(0) = 0; y"(0) = 0.
(3) For what values of the parameter p does the following boundary value problem:
y" = py,
y(0) =0,
(y(1) =0

have a non-zero solution?

(4) Solve the following ODEs:

" _ ) 10y = 3t’ b) v + 4y = ’
(a) y" =Ty + 10y = e (b) y" + 4y cos2D)
1
() y" +3y +2y = Tret (d) v =y + cost.

(5) Find the general solution for z(t) if

(0 {x’(t) = 2(t)+3y(t),
y'(t) = —a(t) + 5y(t);

(o) {x/’(t) - 32(t) — 2y(t).,
y'(t) = da(t) + Ty(t);
a'(t) = 22(t) — y(t) + 2(t),

() §¥'(t) = a(t) +2y(t) — =(t),
Z(t)= x(t) — y(t)+22(¢)

(6) Find z(t) and y(t) if

2 {x’(t) = a(t) +3y(t), 2(0) =3,
y'(t) = —x(t) + 5y(t), y(0)=1;

(b) {x’(t) = 3x(t) — 2y(t), x(0) =1,
y'(t) = 4x(t) + Ty(t), y(0)=0.
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