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1. (13%) Solve the initial value problem y" — y = 5sin?(x); y(0) = 2,y'(0) = —4.

2. (13%) Find the Laplace transform of f(t) =t when —1 <t < 1,and f(t+2) = f(t).

3. (13%) Find the general solution of the differential equation y' = %

4. (11%)Let f(x) = x —x2 for -7 < x < . Find the Fourier series of f(x) on [—m, m].
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5. (20%) Evaluate the Fourier transform of the continuous-time signal:

0,t<0O

x(t) = t%{ te™2* cos(t) u(t) } where u(t) = {1’ e

sin@ -—cos@ O
6. (20%) Let Abethematrix A=| cos® sin@ 0 |.

0 0 1
(1) (10%) Prove that A is an orthogonal matrix.
(2) (10%) Find the eigenvalues of A.

7. (10%) Define operator T(a,, a,) = (—2ia, + 3a,, a, — a,), which maps a two-dimensional
complex vector space to another two-dimensional complex vector space (T: C? - C?). Find
T*(ay, a;), where T* is the adjoint of the operator T.




