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. (@ y=x", —=7 (5%)
(b)l x-tanx

-0 x-sinx (5%)

2. (a) [x3sin5xdx (5%)
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3. (10%) Find the general solution

y' +ky =e**
4. (10%) Find the initial value problem
y" +y'+025y=0, y(0)=3.0,

y'(0) = —

5. (5%) (a) Find the eigenvalues and eigenvectors of the matrix

£
Az [5 7] -
6 6 A
(5%)(b) Find the inverse of A matrix above '
LT
;f@
6. (10%) “Fermat’s principle” states that the path taken between two
points by a ray of light is the least-time path. Derive Snell’s law using
“Fermat’s principle”
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7. € represents a propagating plane wave in 3-D space, where

k= ki+ ky} +k,k is the wave number vector indicating the direction of

propagation and X = xi +y] +zk is the position vector.

S ; i
i@r—k%) , show that the displacement of its

(a) Given a scalar potential o(x,t)=e
gradient is parallel to the direction of propagation. (5%)
(b) Given a vector potential 7(X,0) = (Ax, Ay A, )ei(wt_k'f) » show that the

displacement of its cur] is perpendicular to the direction of propagation. (5%)

8. (10%) Find the odd periodic expansions of the function (half-range

expansion) J
%x if O<x <§ ‘
F) =151

—(L-x) if £<x<L.
L 2

9. (10%) Use the method of separating variables to solve the

. . . 0%u %*u . .
one-dimensional wave equation Pl c? PyT for the vibrations of an

elastic string of length L.
The boundary conditions are u(0,t) = 0,u(L,t) =0 forall 2.
The initial conditions are u(x, 0) = f(x), u:(x, t)|i=0 = g{x).

w(x,t) _ 2 ?w(x,t)
atz ax?

10.(10%) Use Laplace transform to solve , with two

sint, if0<t<2n
0 otherwise

boundary conditions (1) w(0,t) = f(t) = {

) ;Lrg w(x,t) =0 (t=0) ,andtwo initial conditions (1) w(x,0) =0,

a
@) 55 le=0 =0.
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