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1. (10%) Solve the following ordinary differentjal equation:

d?y

a;? = m?‘_y = 0
y(0) = T,
dy(L)
dx = &

where m, Ty, and L are constants.

2. (20%) Solve the following initial value problem:

d

= 2w
X

dyo

i S5Y1 — Y2

Y1 (0) = 0

y2(0) = 7

3. (10%) Consider the function defined below:
1, 0<t«1,
y(t)‘{ -1 -1<t<o0.
(a) Find the Fourier series of y(t). (5%)
(b) Determine the value of the sum of the following infinite series (6%):

1 1 1
ek & — = s =7
3 5 7 i
4. (20%) Consider the Sturm-Liouville system:

v '+ Xy = 0, A >0, O<zr<l1
y(0) =
y(1) +4/(1)
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(a) Find the equation for determining the eigenvalues of the Sturm-Liouville system. You
need NOT calculate the values of the eigenvalues. (5%)

(b) Please specify the weighting function of the orthogonality relationship. (5%)
(c) Show that the eigenfunctions corresponding to two distinct eigenvalues are orthogonal to
each other. (10%)

(20%) Solve the following second order partial differential equation:

ou 9%y
—_— = t>0and0<y<1
5 = 5 an y

subject to the initial condition:
uw0,y) =0, 0<y<i
and the following boundary conditions:
u(t,0) =1, u(t,1) = 0. t>0.

(a) Determine if the type of the PDE is wave equation, diffusion equation, or equilib-
rium equation. (5%)

(b) Find the steady state solution. (5%)
(c) Find the transient solution. (10%)

(20%) Solve the following transient heat equation for the domain where z > 0 using the Laplace
transform:

O°T (z,t) 10T (z,t)
O0x? a
OT (z=0,t) o, _
—kT = h[Tx -T(z=0,1)]
T(x — oo,t) 0
0

T(z,t=0) =

where « is heat diffusivity (constant), k is thermal conductivity (constant), To_ is ambient
temperature (constant), and A is convection coefficient (constant)
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