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1. Solve the following oridinary differential equations.

(1) cosy Ti":; (1 0%)
@)x'-y=x (10%)

)Jx
3)y" y=2¢" +6e>  (10%)
(

2. %) Find the eigenvalues and eigenvectors of the matrix

asl 2

3. (1 0%) Find the inverse of the matrix

2 0 -t
A=/5 1 0].
0 1 3

4. (10%)Find the directional derivative of £ at P in the direction of 3, where
1

f=o———— P:(3,0,4), 3=7+]+k.
Vxi+ y? 422 '

5. (1 O%)Use the divergence theorem to evaluate the surface integral “13 - ndA,

~

where F = [xz, 0, zz], S the surface of the box lxl <1, lyl <3, Izl <2

6. (1 4%)Find the Fourier series of the function f(x) which is assumed to have
the period 27, and f(x) =X (—7r <x< n)i "

7. (1 6%)Apply method of separating variables to solve the one — dimensional
wave equation
6zzt(x, t) = azu(x, t)
o’ nt
with the two boundary conditions
u(O, t)= 0, u(L, t)= 0 forallf,
and the two initial conditions

e 0)= 1), 2 t),=o - glo).
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