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1. (a) Solve the initial value problem d_tz?/ + 4y = 3cos 2t, y(0) = y'(0) = 0.

(b) Describe the long-term behavior of the solution.



2. Consider the system

e _
dt _y7
dy
dt

= —y —sinz.

(a) Find the nullclines and equilibria.

(b) Determine the types of the equilibria.
Hint: There are two sets of equilibria of different types.



(c) Sketch the phase portrait for the system, including at least three equilibria.



3. Consider the system

dx

-~ _9

dt xy7
dy . 2
a7

(a) Show that the system is Hamiltonian.

(b) Find a Hamiltonian function H(z,y) for the system.
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4. Solve the initial value problem d—i + Ty = uy(t), y(0) = 3.



Formulae

y(t) Y(s) = Lly]
1 ;
e =
sin wt p
cos wt p
Ua(t) E
ua(t)f(t—a) | e F(s)
e f(t) F(s —a)
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