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(1) Find the general solution of the equation
a(t) = 2®(t) + ta(t) — (1+1t) ,
and the particular solution with z(0) = 1.
(2.) Let v(z) = 42 — 2.
(a) Show that for each xy € (0,4) there exist a unique solution of

7' (t) = v(x) with  z(t) = zo . (%)

(b) How long does it take the solution of (x) with zp = 1 to reach x = 37
(c) Find an explicit formula for the flow transformation ¢ such that for each zy € (0,4), z(t) =
©t(xg) is the solution to (x). Compute }(1).
(3.) Let
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(a) Compute ¢4 and 5.
(b) Find all xg, if any, so the the solution of x’(t) = Ax(t) with x(0) = x¢ satisfies lim;_,~ x(t) = 0.
(c) Find all xg, if any, so the the solution of x'(t) = Bx(t) with x(0) = x¢ satisfies lim;_,~ x(t) = 0.
(d) Let f(t) = (1,t), and let x9 = (2,1). Find the solution of

x'(t) = Bx(t) + f(t)
with x(0) = xo.
Find all xo, if any, so the the solution of x'(t) = Bx(t) with x(0) = x¢ satisfies lim;_, x(t) = 0.

(4.) Consider the driving force f = 3 cos(wt)(1,2), where w > 0. Find the solution of

Mx"=-Ax+f with x(0)=0, x'(0)=0. (0.1)
where
M= 40 and A=| 2 2|
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