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1. Solve the following differential equations. (30% )

(A) )y 1=2y-4x
1+ y+2x

(B) 2xpy +(x~1)y? = x%e*
(C) yrf“3yl+2y=e:

2. Solve the following differential equations by means of Laplace transforms exclusively. (20% )
(A) y'-2y'-8y=0 y(0)=3, y'(0)=6
(B) A linear system

Y, +y, =2[1-u(t —2x)]cost

y|+y2' =0

M(©O)=0, y,(0)=1

3. Find the inverse (A™) of the following matrix. (Show the details of your work) (10%)
-112
A=|3 -1 1
-1 34

4. Find the Eigenvalues and linearly independent Eigenvectors of the following matrix. ( Show the
details of your work) (10%)

-10 10 -15
10 5 -30
5-10 0

5. Find the angle between two planes, namely, x —y =0 and x —z =1 in the Cartesian coordinate
system. (10%)

6. Find the Fourier series of the following periodic function. (10% )
-k if -r<x<0
J(x)=1 . and f(x+27)=f(x)
kif O<x<m
7. Find the parametric representation (r(t) = [x(t), y(t), z(t)]) of the three-dimensional curve:

Y+ (z-32=9andx=0. (10%)




