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1. (8%) Solve the first-order ordinary differential equation.

y' =xy®—xy

2. (12%) Solve the following ordinary differential equation with initial values.

x%y" = 5xy' +10y =0 ; y(1) =4,y (1) =-6

3. (15%) Use Laplace transform to solve x(2), y(¢) from the initial value problems.

3x'—y=2t
x' +y' —y=0

With x(0)=0, 1(0)=0

4. (15%) Find the recurrence relation and use it to generate the first five terms of a power series

solution about 0.

Y +@=x)y=x
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O’u(x,y) . °u(x,y)
+
ax2 ayZ
conditions #(0,y) =u(a,0) =u(x,0) =0 and u(x,b) = f(x).

5. (20%) Solve Laplace’s equation as

=0 with the boundary

6. (10%) Diagonalize the matrix 4 = li

p—t e O
—_— O
S e
=

1 0<t<h

7. (10%) Find the Fourier series of the function f(¢) = ,
0 hst<2rm

fe+2m)=f().

5 ) 2 |x| <a
8. (10%) Find the Fourier transform of f(x) = ;
0 |x|_> a




