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1. (40%) Solve y(x) form the following ordinary differential equation: 

(a) y"+6y'+9y = 0, with yeO) = a, and y'(O) = -3a l +a2 (10%) 

(b) 2xyy '+ y2 = 4, with y(l) = 0 (100/0) 

(c) x 2y"-12y=24x (10%) 

(d) y"+4y'+4y = 6e-2x (10%) 

2. (15%) Usethe Laplace transform to solve the differential equations ONLY!!! 

dX(t) = -aY(t) 
dt 

dY(t) and t = 0, X = X(O),Y = 

--=4aX(t)
dt 
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(a) Find the four eigenvalues (1"1, A2' A3 and A4) of matrix M. (40/0) 
(b) Assume Al>A2-A3>A4. Find the two eigenvectors of the matrix M, which 
eigenvalues are Al andA4' (8%) 
(c) M 1 is the inverse matrix ofM .. Calculate the M1b=? (8%) 

4. (25%) Using the Fourier series to expand the following function: 

(a) f(x) = cos(ax), with -j( < x S j( and a ¢ integer (15%) 

00 .1 
(b) if x= J[ , please show that: cot(x) = 2: ,n = integer (10%) 

n=-oo x + nJr 

There are some useful fonnulae. 

f() ao~" n:nx 6" . n:nxx =-+ allcos-+ bnSln-,with -L<xsL
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n:nx n:nxai, =-1f' f( x)cos-dx, n =0,1,2,3 .. · b = -1f' f(x)sin-dx, n = 1,2,3 .. · L -I, L . 11 L -I, L 

2cosacosfJ = cos(a - fJ) + cos(a + fJ) . 

sin(a ± I1)Ji = (-1)" sina7i, if n = integer 


