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1. Solve the initial value problem. (16%)

!

y=—% with y()=1

. Using the method of Laplace Transformation to solve the initial value problem of y(¢).

2
(17%) .
d
Y42y +y=e’ with y(0)=-1, jy =1
tt=0

(U8)

. Solve the linear system. (10 %)

X, =X, +% =0

=X +%x,=%x;=0
10x, +25x; =90
20x, +10x, =80

4. Find the directional derivative of fat P in the direction of a. (10 %)

@ f=xzP:(-1,1,3)a=[1,-2,2] (5 %)
(b) f=e'siny,P:(2,7/2,0La=[2,3,0] (5 %)
5 -10
5. For the matrix 4=|-1 5 0], answer the following questions. (13 %)
0 0 4

(a) Find the eigenvalues of A. (5 %)
(b) Find an orthogonal matrix P such that P 4P s diagonal. (8 %)
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6. A two-dimensional rectangular plate is .subjected to the boundary conditions shown as below,

Berive an expression for the steady state temperature distributions T(x,v) with solving the

heat conduction equation.  (17%)

»
I rems
T=0f = P
T=0 a
The heat conduction equation is :
FT(xy)  8T(xy)
Byt + By =0

Please find the solotion in sin, cos, sinh, cosh series functions by the method of separation

variables.

7. There is periodic square wave with analytic represented as f{x) function
f(x) = -k when - 7<x<{
kwhen O<x<g
and f{x+27) = f{x)

Please find the Fourier coefficient of a, b, and their series functions to present the f(x)
functions.  {17%) '
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