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1. [20%] Solve y" + w?y = r(t), where |w| # 0,1,2, ..., 7(t) should be expressed in Fourier series with
21 period and

[a] r(t) =3t? (—m<t<m

[b] r@®) =1t] (~r<t<m

2. [20%] Solve 2D Laplace’s equation for a circular disk. Please start from the Laplace equation in the
Cartesian coordinate system to that of the polar coordinates.

X =rcos@

G.E. Uy, +uyy, =0, where {y =rsind

u(a,08) =f(0) u(r,—m) = u (7” )

BC. {; (0,6), bounded® PeTOHeLy {ag( ) =2 ()

8t2, if0<t<5.

3. [20%] Using the Laplace transform to solve y"’ + 4y = { 0 ift>5

y(1)=1+4cos2, y'(1) =4—2sin2

4. [20%] Evaluate the integral directly by the divergence theorem (i.e., 1) B F-n dA).

=

[a] F =[y+2z20y,22%], S isthesurfaceof 0<x<2, 0<y<1, 0<z<y

[b] F =[e*, e¥,e?],S isthe surface of the box |x| <1, |[y| <1, |z| < 1.

' 1-k 1 0
5. [20%] Givenamatrix A= 1 1-k 0], where k is a constant to be determined.
: 0 0 1

[a] Determine the relationship between the rank of A and the values of k.

[b] Determine the value of k if the matrix A is an orthogonal matrix.




