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1. Solve the following differential equations:

(@) 1+Q@x-eP)y =0 (12%)
(b) y"+6y +9y=e+ ¢ (12%)
© xIy"+xy' +y=dsinlg)  y() =0 y() = -2
(14%)
(d) d—2§t+ A+ 2x=1480-4)  x0)=%©) = 0 (12%)
dt

where &(t) is the Dirac delta function.
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2,
Find out what type of conic section is represented by the given quadratic form.
Transform it e principle axes. Express x"=[x, x,] in terms of the new coordinate

vector y'=[y, »]. (14%)

2x2 424353, + 45, =5

3.
A differentiable scalar function g, 45, ¢;) is expressed in orthogonal curvilinear
coordinates ¢,, 4 9» Please derive the general expression for the gradient v/ in

curvilinear coordinates.
(12%)

4. 5
Evaluate the surface integral H F - ndA by the divergence theorem, where
5 ~

F=10yj+:'k,Sthesurface of 0<x<6, 0<y<l, 0<z<y

n is unit outer normal vector on surface 5 (12%)
5.
Find the Fourier series of the periodic function f{x) as follow figure. (12%)
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