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1. (40%) Solve y(x) for the following ordinary differential equation:
(2) »"'-»"+100y'-100y = 0,5(0) = 4,y(0)'=11,5"(0) = -299 (10%)
(b) y"'+3y"+3y"+y =30e™,y(0) =3,y'(0) = -3,y"(0) = -47 (10%)
2.0

(©) x’y"'-3x*y"+6xy'-6y = x* Inx, with x > 0 (10%)

(d) 2xy'-y* =-x* (10%) Hint: use u=y/x

2. (10%) Derive the Laplace transform for the function {cosh k#} is
£{cosh kt} = —>

st —k?

3. (25%) The eigenvalues and normalized eigenvectors of the matrix
-2 2 =31
M=| 2 1 -6{.
-1 -2 0

4. (25%) Using the Fourier series to expand the following function:
(a) f(x)=cos(ax),with-7 < x < mand a = integer (15%)
- |

(b) if x=7, please show that : cot(x) = z U

,h = integer (10%)
There are some useful formulae.

f(x)=flﬂ+Zancos@+2bnsinn—m—c,with -L<x=<L
2 £ L & L

1 4 nax 1 . M
a, =zﬂLf(X)cos—I—dx, n=0123.-- b =Zfo(x)Slanxa n=123..

2cosacosB =cos(a - B) + cos(a + B)

sin(a = n)w = (-1)"sinax,if n=integer




