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1. [Ordinary Differential Equations} (20%)
| (a) Solve (2xp*e” +2xp° + y)dx +(x*ye” —x*y* —3x)dy=0 (10%)
(b) Solve y"—3y"+3y' —y=e"—x-1 (10%)

2. [Vector Calculus) (20%)

(a) Given the Velocity vector ¥ =cscxi +secxj of a steady fluid flow. Is the flow irrotational? Is the
flow incompressible? (10%)
(b) Evaluate the flux due to 2xzi +yzj+ 2k passing through the part of the surface of the sphere

x*+y* +2° =a* above the x-y plane. (10%)

3. [Fourier Analysis] (20%)

(2) Find the Fourier series of the function f(x) =|x

2
(b) Show that, 1l2+3i2+5i2+7i2+...=% (10%)

, —w<x<x (10%)

4. [Laplace Transform] (20%)
Function f(t) is represented as the following figure:
(a) Rewrite the function with unit step functions. (10%)
(b) Find its Laplace transform. (10%)

1 2 3 ot

5. [[Partial Differential Equation] (10%)
Solve the following PDE using the Method of Separation of Variables.
%—+%2§:0, 0<x<a,0<y<b
boundary conditions: T(0,y)=T(a,y)=T(x,0)=0, I'(x,0)= f(x)

6. [Residue Integration] (10%)

2

® x
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2. 473% 5% B B (carbon footpring) ? 47738 B % 48 B3t & (Carbon Disclosure Prbj ect, 548 CDP) ? 47
R % ' Fu (carbon neutrality) ? 4738 2 3542 (carbon capture) 7 47 3§ 4% £# 77 (carbon storing) ? 47 25 52
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1.
2. United Nations Convention on the Law of the Sea, UNCLOS

Marine Protected Area, MPA

3. Integrated Coastal Zone Management, ICZM

4. Exclusive Economic Zone, EEZ

~ F&E 80%
1.
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1. Find the general solution of the system

Ty — 229 — x3 + 3z4 = 0
—2x1 + 4z9 + bBzy — by = 3
3z, — 6z — 6z3 + 8zy = 2

2. Describe all solutions of Ax = b, where
3 5 —4 7
A=1]-3 -2 4 and b= |-1
6 1 -8 —4

1 -2 -1
3. Find the inverse of the matrix A = {—1 5 6 } , if it exists.
|5 —4 5

4. Determine the rank of the matrix

2 5 -3 -4 8
47 -4 =3 9
A_69—524
0 -9 6 5 —6
5 -7 2 2
0 3 0 —4
5. Compute 5 80 3
0 5 0 —6

2 1 3
6. Iind the inverse of the matrix A = [1 -1 1 } .
1 4 =2

7. If x is an eigenvector of A corresponding to A4, what is A3x?

8. Diagonalize the following matrix, if possible.

5 0 0 O
0 5 0 O
A= 1 4 =3 0
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9. Find a least-squares solution of the inconsistent system Ax = b for

(6 -2 -1
10. If possible, diagonalize the matrix A= | -2 6 —1} .




