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1. Solve the initial value problem (16%)

Y=-2 with  p(1)=1
X

2. Using the method of Laplace Transformation to solve the initial value

problem of y(t) (17%)

d
v +dy' +3y=2" with W0)=0 , & =2

=0

¥

3. Find the directional derivative of f = arctan— at P:(1,1,0) in the direction of d =

[1,-2,2]. (10 %)

5 -1 0
4. For the matrix 4=|-1 5 0|,
0O 0 4

(1) Find the eigenvalues of A. (5 %)
(2) Find the inverse of A%, (8 %)

5. Using Green’s theorem, evaluate the line integral §CF(F)-dF counterclockwise around the

boundary C of the region R, where F=[Ei,eylnx+2x} R:l+x*<y=<2. (10%)
x
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6. A two-dimensional rectangular plate is subjected to the boundary
conditions shown as below. Derive an expression for the steady state
temperature distributions T(x,y) with solving the heat conduction
equation. (17%)

T T=Ax

T=0 a

The heat conduction equation is :

2 2
g Q;(Ji’y ) + g 7;;’)) ) - 0, and boundary conditions as above.
X
Please find the solution 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
-k when - t<x<0
ﬂX)='<{j
kwhen 0<x<m
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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