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1. (20 pts) Find the general solution (z(t),y(t)) of the system
y() +2(t) =0,
2(8) - y(t) = 0.

2. (20 pts) Let x(¢) is a C* function on R with £(0) = 0.

(a) Prove that z(t) = 0 for all ¢ if 0 < #'(¢) < 2z(t).

(b) Prove that the same conclusion z(t) = 0 for all £ holds under the weaker assumption —2|z(t)] <
'(t) < 20z(t)].

3. (20 pts)
(a) Suppose @’ — z = A(t}, £(0) = 0. Find a function A(t) such that

¢
a(t) = / At — s)h(s) ds.
0
(b) Suppose " + 2y = A(t), y(0) = 0,y (0} = 0. Find a function B(t) such that

y(t) = /Ot B(t — s)h(s) ds.

4. (20 pts)
(a) Show that tanh'(t) = 1 — tanh?(¢).

(b) Let z(t) = p+ qtanh(%). Find p,g,c € R such that z” + ez’ + 2z(z — 31 ~=z)=0.

5. (20 pts) Let x(t) satisfy 2 — 23 + 2 = 0.
(a) Show that -21-[:1:' ()] — $2*(t) + $2%(t) = constant.
(b) Assume z(0) = 1,2/(0) = 0. Find z(t).
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