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1. Solve the following equation in #~domain,
Mx"+Cx'+Kx =0,

given that x(0)=0 and x'(0)=(1,0, 0)", where '=d/dr and

2 0 -1 1 -1 0 1 -1 0
M=|0 3 0|, C=|-1 2 1|,and K=|-1 3 2|. (20%)
10 2 0 1 1 0 2 2

2. Analytically find the general solutions for
x*y"+(x* =3x)y' -2x"y =0
where '=d/dx. (30%)

2 2 1
3. A=[1 3 1
1 2 2
(a) Find A using the method of Gauss-Jordan elimination. (8%)
(b)Find the eigenvalues of A" .(8%)
(¢) Find the eigenvalues of A” .(7%)
(d)IfD=P"' A P is a diagonal matrix, find the matrix P .(7%)

4. Given a function f =In(x* + %), find the directional derivative of fat point P: (3, 0) in the
direction of a=[1, -1].(10%)

5. Given a vector field F=[ 5x%, 0, 3y] , evaluate the surface integral
2

fF-ndA

s
where the surface § is the portion of the plane x+y+z=1 in the first octant. (10%)

(Note:

,g F-ndd = !J Fr{u.v)] - N(u, v)dudv

where N =r, XT,)




