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1. [Ordinary Differential Equations] 20%

(a) Solve y™® +10y"+9y =13cosh2x (10%)

(b) Solve the IVP (cos mx + wsin wx)dx + e*dy=0,y(0)=1 (10%)
2. [Laplace Transform} 10%

Solve the integral equatioﬁ y(©) +2¢' J:e" y(7)dr =te'

W

[ Linear Algebra] 10%

. . 4 2 1 3 - 1
Given two matrices: A = , P= . A=PTAP
-4 -2 36

(a) Find eigenvectors y of A . (5%)
(b) Show that x =Py are eigenvectors of A. (5%)
4. [Vector Calculus] 10%
GivenF=[y* x* Zz°],thesurfaceS:x*+4y*> =4,x20,y>0,0<z<h,nis the unit surface
" normal vector of S. Calculate I FendA

w

[Partlal differential equation] 20%
(a) Write down the general expression of a linear partlal differential equation. (5%)

(b) Partial differential equations have been applied to many natural phenomena in our daily life.
They are classified as elliptic, parabolic or hyperbolic, based on the mathematical form of the
equation. Please give (1) the criterion, (2) mathematical expression, and (3) one example for

each type of the equations mentioned in (b). (15%)

6. [Method of separatlon of Variables)] 10%
Solve the following partial differential equatlon
8’ u(x,y) _ ou(x,y)
o Oy
based on the solution in the form of u(x,y)=Xx)Y(y).
[ Please note that, without the initial and boundary conditions, you may leave the undetermined

coefficients in the final solutions.]

7. [Fourier analysis] 20%
Determine the Fourier series for a periodic square wave given by the function f(x) :
0,..for-2<x<-1 .
f(®)=1k,.. for-1<x<l;p=2L=4
0,...forl<x <2

And show the answer in (a) series approximation, and (b) expansion of the series to the third term
of n=3.
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1. L= (20% &/ 4%)
(1) vapor pressure

(2) cavitation

(3) Froude number

(4) Perfect gas law

(5) Stream function

2. Two cubes of the same size, 8.0 m>, one of specific gravity S;= 1.2 and the other
of S,= 0.6, are connected by a short wire and placed in water. What portion of the
lighter cube is above the water surface, and what is thie tension in the wire?

Neglect the wire’s volume and weight (20%)

o

X
P s

1K

2M'Sl

3. A15 kg cube slides down an inclined plane making an angle of 30° with the
horizontal, shown in the figure. A fluid film 0.1 mm thick separates solid and
surface. The fluid viscosity is 0.04 - N-sec/m” : Assuming that the velocity
distribution in the film is linear, find (1) the terminal velocity of the block, (2)
the velocity function of time before it reaches the terminal velocity. The area of
the cube is constant with the film is 0.25 m?. Neglect the air drag force. (20%)

0.1 mm

15 kg

2
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4. The gate, OBC, is 4m wide and is rigid. Neglect the weight of the gate, and
assume the hinge friction to be negligible. What force P is necessary to hold
the gate closed? (20%)

5. Water in an open channel is held in by a sluice gate. Compare the horizontal
force of the water on the gate (a) when the gate is closed and (b) whén_it is

open. Neglect bottom friction. (20%)

r /gate _ | ' [ /gate

Iy
7]

D1=3m —— D1=3m -

water - water Dz=0.429mJ ——> V2=7 mis
| I ]

(a) (b)
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1. According to Fig.1, the weight W=2 kN. Please determine the tension in the cable
and the reactions at A. (15%)
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2. _There is a wall shown in Fig.2, where the height of the wall is y. If the material is
rigid, to estimate the wind loads, what factors of wall are important and must be
found by an engineer? Please calculate the important factors for this wall. (28%)

| F9.2,
3. Please determine the reactions on member AB at A and B when BC is a two-force

member. (15%) (/S /% Ve )

200N

300 mm | 300 mm 400 mm—{
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4. The size of the steel bar is shown in Fig. P4., the axial load is 50 kN. Please

calculate the variation of the length of the bar and the cross-sectional area of
sectiona-a. E, =200Gpa > v, =0.29 - (20%)

5. Please determine the expression of shear force and bending moment in terms of
x and plot the corresponding diagrams. (20%)

150 Tkt
200 b=t .
T

T I

L

6. Please answer the following terms (in English) (10%)
{a) prismatic bar
(b) Stiffness and flexibility
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ecological engineering
ecological corridor
ecological footprint
cleaner product

symbiotic

population momentum

El Nifio and La Nina
sustainability of resources
primary productivity

0. nonpoint sources poliution

200 NO O A ®N

= FESE : (60%) o
1. {o]22 " biofeul energy ; ? {aI58 M clean energy ; ? {3]58 " green energy 4 7

S BliER =IBAER B L ERRIBEIR ZBIRRS o (15%)
2. {58 TREREWE, ¢ ERERG? BE@REE Y (15%)

3. {528 " Environmental Hormone ; ¢ {958 " emerging contaminants | < {a

&8 MPPCPs, ? BIURBEHE © (15%)

4 [TETREEEE, ¢ EEEW%?Z%@? IEEHMEIRECEBETSR
0T SAREES | SEESER G ENREAG C RRRKRUT
BRI —RIE ¢ (15%) | ~ |
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L NP B = BEME A RNZIRRT R348 B HMTE
MM AMFES  RRRAAMREREN G BEL—F
575 % P - (10%)

2. {38 & 1 75 JR(activated sludge) ?._‘Hé PI5 IR T e
A ? SRR KRR AR A 8
77 ? (10%) - |

3. BT REGRBNO T EARE? A HRAX - LR
HAE4RE - (10%)

4, F — B ¥ T K E R H B RIEIRE A RIER - FRER
o BEREELTER T TR o757 (10%)

5. —EE B (acetic acid)yxik 100 mg/L » FAEHERFLAE
(theoretical oxygen demand) - & #1&3 BODs 8 & 4T ? ({Fi
% A REEMY R RERFE T k=0.20/day) (F &8
3% 9] 44 atomic weight: C=12, H=1, O=16) (10%)

6. FTEHERE? ¥K#kpH 44 9.1 584 100ml- 22 0.02N Z
% 5% % £ pH 44 8.3 . 09ml; WAE pH 643
T HAn12.1mle Rt EEERE - (10%)

T RBIAKFBEENFTHEZRFARE? A HRAZ - E

BT - (8%)
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B. X— TR MAEBRETFRB A tn F(RBEH N EBREA—
B8 h RE)  BESRMEEAEES G RARE C R
% 99.9% (Lt 2 R 0.1%C, EREF)NEMELS

& 7 (B XFRA T # T )(8%)

9. 353194 38 (A)#7 £ 75 % 47 (emerging contaminants)(B) Red

tide (##1) #% Harmful algal blooms (HABs). (8%)
10. #3978 7 8 7% b A (surfactant) S £ 34 545 A
(solubilization)? (8%)

1. RBEREBE B AEZEABEH T BHRH - (8%)
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— BEAW0% (BIEA4H > FHREATZHAY > ERET)
Integrated Coastal Zone Management (ICZM)

Wise Use (in Ramsar Convention)

International Union for Conservation of Nature (IUCN)

No-Net-Loss (for Wetland Policy)

Intergovernmental Panel on Climate Change. (IPCC)

IR SR

=~ []&A 80% .
1 THABE | WEEHwMR  FHERWERRABAT? (5%) WU BA
IRREETL EAE EEARE SR REXIRARIREET /T 7 (15%)

2. BHLHEYEFERI —HBRRITERR  RERBLAENAER T

GEBMAN TR ER T HEo2E  LASEEFRERZIRERELZ —

SEAHGFHSR (TEEEKF) 2HEk  FH SIXEXRETHRTE
BABEERBE?(10%) AREBEFEHFIEZEE AT 7 (10%)

3. HEMLEE B -F b BEZBFEABESERAEM?(10%) REEE
B 2 A 1T 7 (10%)

4. FHEAE-—BEREFAHEIH2BERNBAT?(2%) "HFREE | LR
REEZ BE AT ?(8%) 4auiT B #/%¥ E (Marine Protected Areas) & %
AT # B 484 | (Marine Protected Area Networks) Z %A 2 » & 84T

EREFEETRZAEERRE ?(10%)
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S FHIEEFTEEPI% - B2 Information System 2 316 BFTAEHER - (25 23)

" Information System ('or IS) is historically defined as a 'bridge’ anchored between the

" business world and computer science, but this discipline is slowly evolving towards a

well- deflned science. In a very broad sense, the term information system is frequently
used to refer to the interaction between people, processes, data ‘and technology. In this
sense, the term is used to refer not only to the information and communication
technology (ICT) an organization uses, but also to the way in which people interact with

this technology in support of business processes.

Some make a clear distinction between intormation systems, ICT and business
processes. Information systems are distinct from information technology in that an
information system is typlcally seen as having.an ICT component. Information systems

are also different from- busmess processes. Information systems help to control the

performance of business processes.

Alter argues for an information system as a special type of work system. A work system

is a system in which humans and/or machines perform work using resources (including

--|CT)_to- produce-specific products and/or- services for. .customers. An information

system is-a work-system whose activities are devoted to processing (capturing,

transmitting, storing, retrieving, manipulating and displaying) information.

Part of the difficulty in defining the term information system is due to vagueness in the
definition of related terms such as system and information. Beynon-Davies argues fora
clearer termi.nology based in systemics and semiotics. He defines an information
system as an example of a system concerned with the manipulation of signs. An
information system is a type of socm-technlcal system An information system is a

mediating construct between actions and technology.

As such, information systems inter-relate-with data systems on the one hand-and
activity systems on the other. An information system is a form of communication
system in which data represent and are processed as a form of social memory. An

information system can also be considered a semi-formal language which supports

human decision making and action.

Information systems are the primary focus of study for the information systems

discipline and for organisational informatics.
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2. FEERITTFIERSERTSEAE » 8 computer graphics ZIRERFIAEREHN - (25 77)

Computer graphics are graphics created using computers and, more generally, the

representation and manipulation of image data by a computer.

Today, computers and comp.uter-generated images touch many aspects of our daily life.

Computer imagery is found on television, in newspapers, for example in their weather
reports, or for example in all kinds of medical investigation and surgical procedures. A
well-constructed graph can present complex statistics in a form that is easier to
understand and interpret. In the media "such.gljaphs'ar'é used to illustrate papers,

reports, theses", and otherpresentation material.

Many powerful tools have been developed to visualize data. Computer generated
imagery can be categorized into several different types: 2D, 3D, and animated graphics.
As technology has improved, 3D computer graphics have become more pommon, but
2D computer graphics are still widely used. C'ofnputer graphics has emerged as a
sub-field of computer science which studies methods for digitally synthesizing and
manipulating visual content. Over the past decade, other specialized fields have been
developed-iike-information visualization, and-scientific visualization more concerned
with "the visualization of-three dimensional phenomena (érchitectural, meteorological,
medical, biological, etc.), where the emphasis is on realistic renderings of volumes,

surfaces, illumination sources, and so forth, perhaps with a dynamic (time) component

3D projection is a method of mapping three dimensional points to a two dimensional
plane. As most current methods for displaying graphical data are based on planar two
dimensional media, the use of this type of projéction is widespread, especially in

computer graphics, enginéering and drafting.

Ray tracing is a technique for generating an image by tracing the path of light through
pixels (picture elements) in an image plane. The technique is capable of producing a
very high degree of photorealism; usually higher than that of typical scanline rendering

methods, but at a greater computational cost.

Volume rendering is a technique used to display a 2D projection of a 3D discretely

sampled data set. A typical 3D data set is a group of 2D slice images acquired by aCT

or MRI scanner.

Usually these are acquired in a regular pattern (e.g., one slice every millimeter) and
usually have a regular number of image pixels in a regular pattern. This is an example of

a regular volumetric grid, with each volume element, or voxel (volumetric pixel)
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represented by a single value that is obtained by sampling the immediate area

surrounding the voxel.

3. XML % W3C Ky —> XML R ? XML ZH5E {7 XML Z E[REREF?
(15253) .

4. FEHE R ERE » Adobe Flash 237 : 1). BAEFEANERERER
GBI BREERT, » 2). FREEEE (Vector Graphics) FYJT= » BEEHZK
HEZ R (5 FIEEZE s/ » 3). (£ Flash BIfEHIVEZ R B H ORI HREER
(swf) » 4). ZATERBEFT 97%AVEE B 2ZET PR Flash =S © 5). &
Adobe FEHH T S4EEERER . (RIA) BESHIEETES » 6). Flashe ZH&AR
G AR - SRS IRE - FmEEERE - XML « PHP
ZEEE L MEFE—SHMHELEASTER - Ti% Adobe Flash Z#ERF - £fF -
1). Fash cookies » 2). R—I:48E LAY flash B EFE S EAENVERA e H
ZER > flash VBT BAOLF SIS FHVERIMEET AR EENER » 3).
64 fiITTHYST 1B R 528 - T H BT Apple AE]Z iPhone/ iPad M AR 748 Flash » B

AR - SFRGIIREIEARM?  (1553)

5. SR 2 (40 : Fortran - Visual Basic - Visual C++&)3E—#
F1 1+ (1/3) + (1/5) + (1/7) + (1/9) +........ ZAE B/ NGRS AL B R
MEEREAFEA S 2B ERE - 20 2)
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1. (20%) Given a linear system Ax=b where A is an m by »n matrix.

(a) (10%) Under what condition will the linear system have exact one solution?

(b) (10%) If b=0. Under what condition will the linear system have a non-trivial solution?

2. (20%) Solve the following linear system by Cramer’s rule and check by Gauss elimination.
w+2x-3z=30
4x-5y+2z=13
2w+8x~4y+z=42
3w+y-5z=35

3. (20%) Find limit states (or steady state) of the Markov processes modeled by the following

stochastic matrix.

To StateI To StateIl To State I1I

— _
From State"I 0.6 0.4 0.0
From State II 01 0.1 0.8
From State III 0.2 0:4 0.4

4. (20%) Find an eigenbasis (a basis of eigenvectoré) and diagonalize the following matrix.

6 -6 10
-5 -5 5
—9 -9 13

5. (20%) Prove the following theorems.

(a) (10%) Let A be a unitary matrix. Prove its determinant has absolute value one, that is
ldet A =1

(b) (10%) Let A be a Hermitian matrix. Prove its eigenvalues are real numbers.
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Part 1 : R (% - 45) [50%]

1. (10%) [#3t 2w g 5]
BIRAATFILEHER
(a) %% (statistics) (FR 40 F /) ; (b) #IFEELeysEE (types of data variations ) -
Lxﬁﬁﬁé?ﬁ}%% 4]
(c) BT RBHZ BRI ETLE, (1) *HUBHEEATELME -

2. (10%) [#st$£ayiasE]
(a) #itsst (descriptive statistics) BE 3284788 -
(b) ##H4t (inferential statistics) R E 1458958 B RI#EHFHE -

3. (10%) [fBxaikz]
(@) FIBRBRABREHERTE - (b) FIBBRAKRE PR IR O AL KER -
4. (10%) (¥ &> ]

BB X (I=1~N) > £ NBASARE  BAEEERIBETELESELEN4
( Mx,0); Xx BH AT cARARERE) BRATKDLTH A
(a) & BE AL BYHIENLT mean » median & mode éﬁ#aifﬂiﬁ
‘(b) ¥ %% & %% (probability density function) p(x)&y 22 &, ; :
(©) £z, =(x,~X)/ o BRLHKNHHBFTEIHBE NO, )L $ ML -0<z <+0 +-20<z, <+20
. BR-30<z, <30 ZZHEEN EHBRELESL S D%
(d) xxi~ X ~ o & N %5~ skewness (45 ) & kurtosis (£ ) -

5. (10%) [& =Rk B@E 5]
BERENERGBRRAEY, (=L . N)ELia s A 8% x, FREMEL: y, =B +fx+& - ZER—
WH% §, =B, + px, f—ry,- R EERBAR S RS é‘@’{*i -

Part2 : 5TEE [50%]

6. (20%) [k Bk BZEH]
FAHBEANESBRAE2008 £ 12 ANHE RRBEHEBY %&éﬁié%z(ﬁm F&) T
x=[62 66 57 64 61 58 67 65 70 58 67 63 64 64 65
59 68 71 60 65 71 59 66 66 61 68 60 55 69 56]
FEEHTHAY  GESALEARENRBOIRERESTE - [23 : 8 #=1+3.32 log(4 2]

7. (20%) [fmesiiee ~- 2R2ERE  EAL 2 A E]
FAEHBUAKEBENRTEREE  BRWEBTAEEROMTRE - SH8RELESHRARAN LR
AT o SuiR AT 10 R3kBe 5 PR A 694 M4eEE (bending moment) %% :
AL E 1=[2.23, 4.09, 9.62, 8.98, 0.82, 10.83, 1.54, 10.75, 5.79, 7.38];
E&E 2=[1.82, 3.46, 9.77, 8.88, 0.87, 11.20, 1.33, 10.32, 5.87, 7.41];
FUARBERELRGEZEME  a=0.05&# € 8/8% > matched pairs t-test > ¥ E(Q)ZRELTEE
34 MR S AR ] B(b)sk AR HIRIE £ A OS%AEHER -

8. (10%) [#2#x -ANOVA % #HE 2 B F&)
EEREMNEmMEAR ﬂﬁk{\é’]/tolfiﬁiﬁ&‘angﬁﬁ: » B4a B4k 6 B Fﬁ%‘%{#ﬁi*ﬁé"f-ﬁr"{ﬁiﬁf\ ANOVA # 4o
_F (FEANBEERS ) - FRa=005RFEHEE  KE GO ERAHRRELR S RERTRET?

SERR FHH | BHE B¥HE ELE(CR) H Bl & %3590
@r SSC | 38279 .
S EF, =
@A SSE 20
BEREF =
%42 SST | 512.96
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Tables 2.11 and 2.14a below are taken from Davis, J.C. (1986)

TABLE 2.11 Critical Values of t for v Degrees of Freedom and Selected Levels

of Significance

" Number of Degrees

Significance Level, o (%)

of Freedom, v 10 5 25 1 05 0.1
1 - 3.078 6.314 12.706 31.821 63.657 318.310
z2 1.886 2.920 4.303 6.965 8.925 22.327
3 1.638 2.353 3.182 4.541 5.841 10.215
4 1.533 2.132 2776 3.747 4.604 7173
5 1.476 2015 2571 3.365 4.032 5.893
6 1.440 1.943 2.447 3.143 3.707 5.208
7. . 1.415 1.895 2.365 2.998 3.499 4.785
8 1.397 1.860 2.306 2.896 3.3585 4.501
9 1.383 1.833, 2.262 2.821 3.250 4,297
10 1.372 1.812 2228 2.764 3.168 4.144
11 1.383 . 1.796 2.201 2718 3.108 4,025
12 1.356 1.782 2179 2.681 3.055 3.930
13 1.850 1.771 2.160 2.650 3.612 3.852
14 1.345 1.761. 2.145 2.624 2.977 3.787
15 1.341 1.753 2.131 2.602 2.947 3.733
16 1.337 1.748 2,120 2.583 2.921 3.688
17 1.333 1.740 2110 2.567 2.898 3.646
18 1.330 1.734 2.101 2,552 2,878 3.610
18 1.328 1.729 2.093 2.539 2.861 3.57%
20 1.325 1.7258 2.088 2.528 2.845 3.552

TABLE 2.14a Critical Values of F for v, and v, Degrees of Freedom and 5% (_(AxA =

0.05) Level of Significance

Degrees of Freedom for Numeratot, v,

Degrees of Freedom

Jor Denominalor, v, 1 2 3 4 5 8 7 8 9 10 i2 15 20
1 16145 199.50 21871 22458 230.16 233.89 286877 23888 240.54 241.88 243.91 245.95 248.01
2 1851 19.00 1916 1925 1930 19.33 1885 1937 19.88 1940 1941 1943 1945
3 10.13 9,59 828 912 9.01 8.34 8.89 8.85 . B.81 879 8.74 8.70 8.66
4 7.71 694 659 633 626 616 608 604 600 58 591 5.86 580
5 6.61 579 541 519 5.05 4.95 4.88 482 477 474 4.68 4,62 4.56
5} 5.99 5.14 4.76 453 4.39 4.28 4.21 4,15 4.10 4.06 4.00 394 | 387
7 559 474 435 412 387 387 379 373 368 364 357 351 3.44
8 532 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 8.22 3.15
9 512 426 386 363 348 337 329 323 318 314 307 301 284
10 4.96 4.10 3.71 348 3.83 322 - 314 3.07 3.02 2.98 291 2.84 277
11 4.84 3.98 3.59 336 320 3.08 3.01 2.95 2.90 2.85 2.79 2.72 2.685
12 475 388 349 326 311 300 291 285 280 275 289 262 254
13 4.87 3.81 341 |, 3.18 3.03 292 283 277 271 2.87 2.60 2.53 246
14 460 374 334 311 2.86 285 276 270 265 280 253 246 239
18 4.54 3.68 3.28 3.068 290 2.79 2.71 2:64 2.59 2..54 248 2,40 2.33
16 4.4 3.63 3.24 3.01 2.85 274 2.66 2.59 a.54 249 242 2.35 2.28
17 445 3.59 3.20 296 281 270 2.61 285 249 2.45 238 2.31 2,23
18 4.41 3.55 ‘3186 283 277 2.66 2.58 2.51 2.46 241, 234 2.27 219
18 438 3.52 3.13 2.80 2.74 2.63 2.54 248 242 238 231 2.23 216
20 . 4.35 3.49 3.10 287 27N 2.60 2.5 2:45 2.39 2.35 2.28 2.20 2.12
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Answer each of the following problems. Each problem carries 10%. The total is

100 %. Show details of your work.
(1) Evaluate the following limits

(a) limg—o <=5~ ; (5%)

(b) littinosoo rrrgier - (5%)

(2) Evaluate the limit

lim Jrv/t—=T1costdt

1" (z —1)%2

(3) Evaluate the derivative Z tan™'(5tanz).

(4) Evaluate the derivative - z*[z| atz = 0.
(5) Let z = zsiny — y?. Evaluate % when (z,y) = (1,7).
(6) Evaluate the integral [ 3¢~ dz.

(7) Evaluate the integral [ \/_——:1:—2}{-—7_———3. dz.

(8) Evaluate the integral for Q = {(z,y) : %> +y* < 1}

//le—_l_—wdazdy.

lnm.)

(9) Show that 7 < ™. (Hint: Consider the function ==

(10) Find all values of ¢ € R such that the improper integral I Hz_iq dz is conver-

gent. Explain your answer.

End of Paper




