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e Derivation processes have to be given.

10
1. (5 %) Please give the result of the summation: ) 1=7?

i=1
1 -1 0
2. (5%) Given A= | -1 17 =17 |, find AL
0 Y7z 27
5 0 V3
3. (10 %) Given A= 0 V3 0 |, please find all eigenvalues of A and their respective
v3 0 3

eigenvectors.

4. (10 %) Please calculate the following integration:

/‘C’C dz 9
oo b2

5. (9 %) For a given vector V = (22 + 3y) &+ (2z + 4°) §+ (32 + 232 + 32?) 2, please calculate
the counterclockwise-line integral along the circumference of an ellipse -T;— + 1’;— = 1:

. %V-dl”—_—?

6. (9 %) Let the vector V = (z+3y2+223) 2 + (20® + 2y +22) § + (32® + y° + 3z) 2, please
calculate the surface integral on the surface of a sphere with a radius of 3:

/I?.djz?

where d4 is pointing out of the spherical surface.
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7. (12 %) Please find the Fourier series of a square function shown in the following figure.

f
i

0
-6t -5 -4 -3rc-2m -t 0 i 2t 34 i t

8. (15 %) Please solve the following ordinary differential equation with the initial condi-
tion y (0) =0
dy ()

*——(‘i‘;‘— + oy (l‘) = ¢OS (L.‘l")

where a and w are constants.

9. (15 % in total) Following is a second-order ordinary differential equation with the
initial condition y(0) =0 and 4'(0) =«

7&1@+wm=0

where m and k are constants. Please

(a) (7 %) apply the Laplace transform to the equation,
(b) (4 %) solve the equation in the Laplace domain,

(¢) (4 %) show the solution in the time domain.

10. (10 %) A function U (x,y) is the solution of the following Laplace equation

U (z.y)  &U(z.y)

dx2 o2 0

in a rectangular of 0 < < 3 and 0 < y < 2. The boundary condition of the solution is
U,y) =U(z,2) =U(3,y) =0 and U (r.0) = 10sin (7r/3). Please solve the equation and
obtain the function U (z,y).




