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. (5 %) Find the general solution of xy'+ y = 4x*y*.
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2. (5 %) Find the general solution of x*+ ycos(x)+ y'sin(x) =0
3. (10 %) Find the general solution of y"—4y'+4y = cos(x) +e’*.

4. (10 %) Find the general solution of y"-2y'+2y =¢e" sec(x).

5. (15 %) Find the power series solution of " +x*y=0 around x=0 by Taylor’s
expansion, up to 3 nonzero terms.

6. (15 %) Use the Laplace transformation to find the solution of 3" +9y = f(x) with
initial conditions, »(0)=1 and »'(0)=3. Note that the function f(x) is defined in

Fig. 1.
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7. Consider a periodic function f(x) defined as follows:
fx) = -, —r<x<0 5 .
=V 0gxen Fx+2m)= f(x)
(a) (10 %) Find the Fourier series of f(x).
(b) (5 %) Find the value of this series at x =1 .
1 1 1
(c) (5 47) Use the result of (a) to determine 1-— 3 + R +
k. (|
8. (10 %) Givenamatrix 4=|{1 3 1| with P'AP=D , where D is a diagonal matrix,
1 1 3

find the matrix P.

2
4 J , use Caley-Hamilton theorem to find
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