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1. Consider the following differential equation
tﬁyu o tyr =0. (1)

(a) (5%) Verify that y = 0 is a solution of (1).

(b) (10%) Find a non-trivial solution of (1) satisfying y(0) = ¢'(0) = 0.
(c) (5%) Do the results in (a) and (b) violate the Uniqueness Theorem?
2. (15%) Show that all solutions z(t), y(t) of

4. (25%) Consider the forced vibration equation

mii + bt + ku = coswt, ' (2)

where m > 0,k > 0, and b > 0. Denote wy = /k/m the natural frequency.
(a) Find the general solution of (2) when w # wy.

(b) Assume b = 0. Describe the behavior of the solution when w = wy.

(¢) Now if we assume b > 0, show that all solutions tends to zero as ¢ — co.

5. (20%) Consider the second order differential equation ¥"" = AY, where A
is a constant matrix.

(a) Find the general solution if A = (3 _01)

(b) Find the general solution if A = (1 2).
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