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(1, 20%) Find a general solution of y’'+y= ~2 and show the steps of derivation.

(2,20%) Find a general solution of the Euler-Cauchy equation. Show the details of your
work. '

X’y +xy’ +9y=0,y(1)=0,y’(1)=25.

(3, 20%) Please derive a general solution of the Legendre’s differential equation,

2
(1 —xz)ﬁi——z’— 2x%+ n(n+1)y=0, in powers of x with convergence range |x| <1.

a b 00

4,20%) Let M=| O 0 @ P | Ghere a>b>0 and d>c>0,
0 0 ¢ d _
c d 0 0

(a) Find the determinate of the matrix M (10%).

(b) Find the inverse matrix of M (10%).

(5,20%) Find the deflection, u(x,t), for a vibrating elastic string in a model of the one-

: : : u(x,t 32 : o
dimensional wave equation, ( ) = (21 ) , Where ¢ is constant in this case. The

ot? dx’
string is fastened at the ends x=—L and x= L. Two boundary conditions are given as
u(—L,t)=0 and u(L,t)=0 for all t20. Two initial conditions at time z=0 are given as

u(x,0)= f(x) and aug—i’o)-zg(x) for -L<x<L.
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