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1. According to Fig.1, please find the x coordinate of the centroid of the line.(/}'/ )

F J N ' "f,.«/"‘f

-,
N ————

2. According to Fig.2 the masses m;= 6 kg, my=12 kg are suspended by the cable
system shown. The cable BC is horizontal. Please determine the angle ¢ and the

reactions at point P.

(/}‘/)
F.jZ

3. According to Fig.3, please find the axial forces in members AB, BC and CE.

(=)
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4. Please answer following terms: a. prismatic bar, b. proportional limit, c. Saint-Vennant’s
" principle, d. stiffness. (20%)

5. Please draw shear and bending moment diagrams for the beam and loading shown. (10%) ( /:v'g C/—)

6. A single horizontal force P of 150 Ib magnitude is applied to end D of lever ABD. Determine (a)
the normal and shearing stresses on an element at point H having sides parallel to the x and y
axes, (b) the principal planes and principal stresses at the point H. (20%) ( F,(?/ . £ )
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No W1

207 2.

3 3.

.Lv‘%' 4.

Explain the following terms:
(1) Reynolds number (2) Froude number (3) total energy (4) friction loss
(2) Minor loss

For the gate show in the figure calculate the height H that will result in the
gate opening automatically. Assume /£ =2.0 m and neglect the weight of the

gate)

The overall loss coefficient for the pipe shown in figure; up to A it is 0.8, from
AtoBitis 1.2, from B to C itis 0.8, from C to D it is 2.2. Estimate the flow
VZ

— where k is
2g

rate and the pressure at A, B, C and D. (loss B, =k

coefficient)

3 cm dia,

A 1:20 scale model of a ship is used to test the resistance of water on the
prototype ship. A drag of 10 N is me_asuréd at a model speed of 2.4 m/s. What
speed is for the prototype ship? And how much is the total drag forces on the
prototype ship. Neglect viscous effect and assume the same fluid for model
and prototyp'_e-."

There are three very important laws for fluid mechanics to deal with the fluid
problems such as the (1) conservation of mass (or continuity equation), (2)
conservation of momentum, and (3) conservation of energy. Write their
equations and explain how to apply them in the problems.
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L.

[ Ordinary differential equations] 20%
(a) Solve the IVP xy"+3xy +y =0, y(1) =4, y'(1) =2 (10%)

(b) Solve ' +4x%y = (4x> —x)e™* (10%)

[ Laplace transform] 10%

Solve the IVP 3" +2y'+2y=e" +556(t-2), y(0) =0, y’(O).= 1, where 8 is the unit impulse
function.

[ Linear algebra] 10%

5 4 ' :
Given A= l: :|in an elastic deformation y = Ax, find the principal directions and

corresponding factors of extension or contraction.

[ Vector calculus)] 10%
Calculate the work integral I F(r)edr,if F=[e* e”]isa force and the work is done in the
C

displacement clockwise along the circle with center (0, 0) from (1, 0) to (0, —1).

[Partial differential equation] 10%
Partial differential equations (PDE) may be classified as elliptic, parabolic or hyperbolic type.

(a) Give the general expression of a second-order linear PDE for variable u(x,y)or u(x,z).(3%)

(b) Give the criterion and solution (root) for each type of the PDE. (3%)

(c) Give one example of the mathematical equation and the common name for this equation in
each type of the PDE mentioned above. (4%)

[ Method of separation of variables] 15%

Apply the method of separation of variables to find all possible solutions for the PDE
ul (x,y)=u ,(%,¥), where subscripts () and (;) denote partial differentiation.

[Note: We may explicitly include the constant coefficients in the proposed solutions, because
boundary conditions are not specified.]

7. - [ Complex variables and Cauchy-Riemann equation] 10%

(a) Given function w= f(z) = u(x,y) +iv(x, y)in a complex domain, and the Cauchy-Riemann
equations can be defined as u, =v, and u, =-v,, where subscripts (x) and (y) denote
partial differentiation. Is f(z)=z’analytic? (5%)

(b)Let w= f(z)=2> +3z. Find uand v, and calculate the value of f at z=1+3i (5%)
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8. [Fourier analysis]) 15%
Given a Fourier series for a periodic function by:
0 :{0,} - <t<0,
L, O<t<m,
(a) Sketch the given function graphically and determine its period. (5%)
(b) Express the approximate solution in expanded form to the term including # = 4. (10%)
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— - BRIETEE  (40% > F/E47)

1
2
3
4
5
6
7
8
9
-1

sustainable development
biodiversity -

industrial ecology
ecotone

carbon footprint

carbon trade -

carbon tax

green building

blue carbon

0. hypoxic zone in marine environment

— - [G&=&E  (60%)

1. BB FHDRET - BB FIFTE ST EREED

ZIREXRREE ° (15%)

. {TEEEAE A (natural capitals) ? S D BIRFR LB

Mk Rt RIMR S LR ERELBIBARLL ? (15%)

{@58 UNFCCC? IPCC? CDM? REDD? Blue Carbon for
Carbon Remission ? (15%)

 NEEEHREEE T RETHRRIZULE - RUHED

adaptation & resilience - {g/5§ adaptation J resilience ¢
ERIZINSFIRELT » KSEMEDBIFSERE 2009 K&
2010 84 TA\BEK ) B Th—KEK, » DIERGEK
ME T HESTE AN » LIRMEBAERKEFEAK

1B o SRS HZE  RRERIRRIREE » WIS

i » BREIREIKEREE HER adaptation 52
resilience FIZZEE © (15%)




—;‘*\-(?E\Tﬁf:’:ﬁf

Bid K 21002 EEELEE A R RE

#EH B MAYPHERAL (BT 2781317, 40 ]

| A—ERATEWBART REERAEAY (B AN EEHHMO L RS
%E o BHBHELE(OBOD 2R)HEMMSEgE - ZE FEARSRY
3@%&%%&@?ﬁéﬁz@%&,ﬁ%wﬁ%%f@&@ﬁ%ﬁm%ﬁ
BARR KX ERFRET » NRERE - (15%)

2. REERARAKKE 0 THBIBMA YRRk OIEIRLEEE ?HY
B I8 8 A AR RS o (8%)

3. fTEEARI ? S RERICHEE AT ? BA LA EER? I BTHEE
SRR O A A A AR R G RSB b e i8R © ke T By LB AL 7 (T%)

4. 4% 8 (CH:00) 300mg/] 2 k# » £323% E £ & (Theoretical Oxygen Demand)
BEHESD? (8%)

. shiLd T A2 £ R a0 BB (1)K K548 (Na0CL) (2)C10: (3)0s » (8%)

6. Akt 4 0.2M 4T (Cd™) » sk A pH MR R RERAE 2x107Y, %P
PHAEEHEES 2 (CAOD:# Ko 2 2x107%) (8%)

7. RARBBEAEIVEROTRBEERR © (8%)

8. {TiEesrmk(buffer solution)?sRBE—HIRALEBRTEZIRER - (8%)

9. MRAA T HEHRBHEHLE GBI T REZIHE - (6%) |

10, ST F 4% 4 BOD ez & L AALR E - (6%)

11. B3 AT H & — b2 R ER T € 8 244 (spontaneous) ° (6%)

12. #2424 ¥ (I)Ez':i,%ﬁ i % (environmental hormones) (2)&./& o#fi%

(chromatography) (3) &M %84 (adsorption isotherm) (12%)
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Carrying Capacity

Marine Protected Area Networks
Wetland '
Convention on the Law of the Sea

Vs woN e

Coastal Zone

~ B4 80%

THETEOEBEEE | 7(5%) BHRT TAONBEFE HAZELIRE
244 - (5%)

FHREEHMETRES R MMM IESF T sk ? (10%) 30 E &84 43T
HER (RAZEWMR) X BE/MOEZRBEME - (10%)

%Lulfﬁim%Tﬂ@ﬁ@#ziﬁi%zﬁﬁﬁé%ﬁ:
1) &8 4 # & (Exclusive Economic Zone) ; (5%)

2) E&4# & (Contiguous Zone) ; (5%)

3) 484 (Territorial Sea) ; (5%)

4) 2HBEREER)FEEZEEBE - (5%)

 HEREEEITREE % /ﬁﬁ‘—ﬁ“é@‘?(m%) i 352 4 J(,E}%'f B SR AEARIE o

(10%)

TR T B RERFRRER ) ?(5%) FEXALRLELAEE  RALHE
BEZ#HM QRS MEREAMEZ KEER BB ? (5%)
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1 2 -9
(1) (20%) Given a matrix A=|-2 -4 19 |. (a) Find the trace and the determinant of A. (10%)
' 2 -1 2

(b) Find the inverse of A, that is Al (10%)

(o NNV, IS

1 3
: . : 2 4 . ' : .
(2) (20%) Given the matrix A= 3 s . (2) Find the rank of matrix A. (10%) (b) Consider the

L, B - O VS I N

4 6 7

linear system Ax = 0, where A is given above, Find a null space of matrix A and its nullity. (10%)

-6 -6 10
(3) (30%) Given a matrix A=|-5 -5 5 |. () Find the eigenvalues and the corresponding
-9 -9 13

eigenvectors. (15%)  (b) Diagonalize the matrix A, and calculate A’ (15%)

(4) (15%) Transform the quadratic form 6x2 +16x,x, —6x2 =20 to the principal axes y; and y,.

Express x” =[x, x,] interms of the new coordinate vectory” =[y, ,],suchas x=Ty.

(5) (15%) The Leslie model describ.es age-specified population growth. Let the oldest age attained by the
females in some animal population be 9 years. Divide the population into three classes of 3 years each.
Let the “Leslie matrix” be L =[l,], where [, (the 1st row vector) is the average number of daughters
born to a single female during the time she is in age class k, and [, ;,(j=2.3) is the fraction of
females in age class j-I that will survive and pass into class j. What is the number of females in each
class after 3, 6, 9 years if each class initially consists of 400 females? The Leslie matrix is shown

following. (Hint: consider 3 years is one period for population change)

0 23 04
L={06 0 0
0 03 0
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1. (10%) (% 5%)
(2) B F X FRAHBHERERENE -
(b) MEAF X BRBREREGERTR -

2. (10%) (% 5%)
B AR E (1=~ NZRFEEE PR G EENE NE, 0) s T % RRAT
B cARIRERE -
(2) L EEHH pH)HBEXBT?
(b) £z, =(x,-%)/ cBERGOHBTESMHE L zdto, £20 B30 i BB R &) R A

% B2 T %7
3. (10%) (% 5%) :
(a) MEHIRFTHEA H e R S EL BEEHEREN?
(b) HP L LimgkEoBRMEZRABY
4. (10%) (& 5%)
ABE—A “BEkE 0L TREER (V) KNBREAEREBECZ a%aai*%a'rﬁfﬂ, B IE
—fE LR E LR BHEATEBEREEHZEHRER -
(2) Nﬁﬁ’ﬁ$$%%&%§%zﬁﬁ@m%%ﬁé%ﬁ?
(b) N JEF o BALHHR G BRI EEEMBEXLE AT

5. (10%) (% 5%)
(a) 173 T &% ®  (box-plot) 7 BHEETBLLBET -
b) ZREZEAEZ RSy RERHN A 9 3ox B REEEN%E T, =B, +Bx,

HEET B APD -
B84y A [50%]

6. (15%) [/ thk]
2 AR EAAEE AL T REE R AGRATHRREHHFRAK - SRR CER

Bho S RA G AT

2 g 1 2 3 4 5 6 EBE 4
3Ar ¢ 60 50 63 64 53 . 66 1
5Eg - 63 58 65 69 60 70 1

Bk L 5L B RER LN ERNAL TR PHRE /M R
REE e EEanE £ (m-n) Aa=005ZEHEM -

7 (15%) (&R Frk]
¥ AEERERTEREIATDERAHERARENETE BELFAO R G REHE
%3N ANOVA %4 T (348 ) FRa = 005 RELHEBESE  MEMARBRHEEERT
RE > e EER -

wRAR | Fom |BdE | wre | B8ECR) &
mpj SSC | .382.79 ’
@ SSE 20 e
w2 SST | 512.96 RAEE =T

8. (20%) [/ 7 H#&] (% 10%)
&% B A B ¥ BRI 16 BAR » 83D x =36 R D x* =351 -
(a)iiﬁ%;ffé;ii&%%é%%i%%a%zﬁﬁ EMORa=005hEZFHREEHRER 28 o
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TABLE 211 Cn‘tidal Values of t for v Degrees of Freedom and Selected Levels
of Signiﬂcance

Number of Degrees

Significance Level, a (%)

of Freedom, v 10 5 25 1 0.5 0.1

1 3078 6314 12706  31.821 63.657  318.310
2 1.886  2.920 4.308 6,965 8.925 22.327
3 1.638  2.358 3.182 4.541 5.841 10.215
4 1533 2132 2.776 3.747 4.604 7173
5 1.476 2015 2.871 3.365 4.032 5.893
& 1.440 1.943 2.447 3.143 3.707 5208
7 1.415  1.B95 2.365 2.998 3.499 4.785
8 1.397 1.860 2.306 2.886 3.355 4.501
9 1.383  1.833, 2.262 2.821 3.250 4.287

10 1372 1.812 2.228 2.764 3.169 4.144

F (v, v2) Bi%|

TABLE 2.14a Critical Values of F for », and v, Degrees of Freedom and 5% (@ = 0,05) Level of Significance

Dugrees of Freedom
Sor Denominator, 1,

Degrees of Freedom for Numerator, v,

1

b
DWm~Nm O WA

-t
—_

P S S
(52 00-  (b

18,51
10.13
7.7
6.61

599
5.59
5.32
512
456

4.84
4.75
467
4.60

454 °

449
4.45
4.41
438

2 3 4 5 6 7 8 9 10 12 15 20
181.45 199.50 215.71 22458 230,16 233.99 236.77 238.88 240,54 241,88 243.91 24595 248.01
16.00 19.16 19.25 10.30 19.33 10.35 19,37 18.38 1940 1841 1943 1845
gs55 928 912 901 894 889 885 88 879 874 870 866
694 659 633 626 618 608 604 600 598 581 586  5.80
579 541 519 505 495 488 482 477 474 468 482 456
514 476 453 433 428 421 415 490 406 400 394 387
474 435 412 387 387 379 373 368 3.84 357 351 3.44
446 407 384 359 358 350 344 338 335 328 322 315
4726 385 863 348 337 329 323 318 314 3807 301 294
410 a71 348 333 322 314 307 302 288 291 284 277
398 559 336 320 309 801 28 280 285 278 272 265
389 349 326 311 300 281 28 280 275 263 262 254
3.81 341 . 318 3.08 292 283 277 271 267 280 253 248
374 834 811 286 285 276 270 265 260 253 246 238
368 320 3068 290 273 271 264 258 254 248 240 2833
363 524 301 285 274 266 25 254 249 242 - 23% 228
359 320 296 281 270 261 255 248 245 238 231 228
355 816 283 277 266 258 251 246 241 234 227 219
352 313 290 274 263 254 248 242 238 231 223 216
349 310 287 271 260 251 245 2839 235 228 220 212

4.35
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~ Part 1: Differentiation and limits (50%)

1. (20%)

2.

3.

4.

(10%)

(10%)

(10%)

Find the limit for each of the following questions (5% each):
. InQx-3) . 2x-1 |
@) IiIm——— b) lIIm——
lx—>121:«1 x’ -4 x=b0 \/3x2.+x+1
. x . sinx
(€ Hmx"" ; (d) hm——x ;
X—>e0 x—0+

d .
Find %,given u=x*+2xy+y> where x=tcost and y=tsinf.

Assume u = f(x) and v="f(x),and are differentiable at x= 0, together with
boundary conditions u(0)=4, u'(0)=-3, ¥(0)=-2 and v'(0)=1. Find:
(a) A complete mathematical expression for u and v; (5%)

(b) The numerical value of i(ZJ (5%)
dx\u

[Note: The primes () denote differentiation with respect to x.]

Sand is falling into a conical pile at the constant rate of 1.25x10° m® per second.
If the height of the pile is always twice the radius of the base, determine the rate

.of increase in height when the pile is 0.3 m high?

[Note: The volume of the cone (pile) at any time can be expressed as

V= %ﬂ'th, where R istheradiusand 7 is vertical height.]

Part 2: Integration (50%)

5.

(10%)

(10%)

(10%)

(10%)

(10%)

Evaluate J.(x2\/X3 + 4 )ﬁ
Evaluate ‘[)1<x tan ! x)CLt

1
Evaluate j(xl/3 + xllz) dx

d 23
Evaluate — L u(l+u”) du
dx 2>
Find the area of the region bounded by the graph of

2x
y(x) = T
Vx

,with y=0, x=0 and x=4.






