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1. (15%)
Consider the problem of . .
6% Yer = Yun + F(xut) , (0 £ x $1, 05 t (o)
¥€0.t) = Y(1.8) = 0, ¥Y(x,0) = f(x), Ya(x.0) = 0

Assume the solution of Y(x,t) to be the forn

A

Y(x,t) = ?:o ha(t) sin(nwmx)
n=1

Vhat is the solution of ha(t)?

2. (15%)

o cos(ax)

—— , a =0, 0. ,
Find the value of IO . b dx ar>0, b = Q

3. (10%)

Evaluate [ (6xy - 4e*)dx + 3xtdy with C anyepiecevise
c .

smooth curve from (0,0) to (-2,1).

4. (10%)

R RS IR NELC

x1(0)=1, x2(0)=2

Solve

5. (20%)
_For a simple pendulun of length L and mass m, neglecting

_any frictional effects,

(a) Derive its equation of motion and discuss its
equilibrium points

(b) Simplified the equation obtained in (a) to obtain the
linearized equation ‘
o+ + (g/L) o = 0, where o is the angular displacement, &
is gravitational acceleration )

(c) Change the equation obtained in (b) into a system of first

order ordinary differential equations.
(d) Obtain the general solution of the linearized equation of

notion and discuss the solution behavior.
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6.

(10X)
For an ordinary diffferential equation,
Yux * a1 Yx + a2 ¥ = £(x), 0¢ x sl

Given the following conditions, which one is an initial value

problem, which one is a boundary value problen:

(a) Y(0) = Yx(0) = Cu,

(b) Y(0) = Ca, Y(L) = Ca,
(¢) Y(0) = Ca, Y(L/2) = Cs,
(d) Y(L) = Cs, Yx(L/2) = C~

Discuss briefly vhat is the difference betveen initial value

problens and boundary value problenmns.

(10%)
Vhat is the advantage of solving a problem by Laplace transfora?
Under what conditions one can not use Laplace transform? What
is the relation ( or difference) betveen Laplace transform and

Fourier transform?

(10%)

Given a function f(x) as
f(x) = 1 - x, 0< x sl

Compare the accuracy of the Foufier series expansion of f(x) by
a. Treat f(x) as a periodic function
b. Treat f(x) as an odd function
c¢. Treat f(x) as an even function
Note: It is not a required condition to find the expansion

coefficient.






