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1. After 921 Chi-Chi Earthquake, which caused disasters in the central area of
Taiwan, the seismic zone has been revised from 3 zones to 2 zones. The influence
will cover both the new buildings that are to be constructed and existing buildings
that will not match the safety standards of the new code. What are your opinions
about these changes in terms of the structural safety, economy and functioning?
For the harbor structures, what will be th: major impact? 25%

2. For the Finite Element Method generally there are 2 approaches to partition the
equation of motion. Would you please describe these 2 methods including a .
sample derivation? 25%

Fluid Mechanics  (50%)

I. The homogeneous timber AB has a cross section 0.15 m by 0.35 m. Determine the
specific weight of the timber and the tension in the rope. (¥ % )
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2. The velocity potential for a certain inviscid flow field is ¢ }5“%)
¢=-(3x"y~y)
Determine (1) the velocity in (1, 2), and (4, 4);
(2) the pressure difference, if the. fluid is water and the elevation

changes are negligible. (Unit in metric system)

3. What is the Reynolds Transport Theorem? Why is this also called the *Control
Volume Approach’?  How to apply it in A { -k—b%) )
(1) conservation of mass;

(2) conservation of momentum;
(3) conservation of enérgy.
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1 ~ { Ordinary Differential Equations] 20%
(a) Find the general solution of (1+2¢™*) dx +2¢™(1 - I/J/)‘ dy=0
(b) Find a second solution of the following 2™ order linear differential equation using the given y,:
(1-x")y —2xy +2y=0, y=x
2 - [ Ordinary Differential Equations] 20%
(a). Differential equations arise in many engineering applications. Please NAME the possible
engineering application for each of the following differential equations:
(). my"+ky=0
(2). Ely”=flx)
(b). Find a general solution for the following second-order differentiat equation:

y'aly =cosot, y(0) =y, y(0) = vo, and w? # w?

3 - [ Fourier analysis ] 20%

Find the Fourier series for a periodic square wave given by the function

O,{'f"2<x<—~l
f()=kif ~1<x<lp=2L=4,L=2
0,ifl<x<2

4 ~ [ Method of least squares) 20%

Astraight line y=a + bx is to be fitted through a.set of » points O, 1), ey (i )
Find the mathematical expression for the constant coefficients a and b.

5 - [ Quadratic equations ] 10% -
-Consider the quadratic equation ax® + bx + ¢ = 0, a#0.
(a) Find the quadratic formula for x.
(b) Use the discriminant ($¥ %) &,) of the quadratic equation, state when the equation will have two
real and distinct roots, two real and equal roots, or two distinct imaginary numbers,

6 - [Integration by substitution] 10%

Find the indefinite integral of -[(xzv'xj +4)dx,
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1. Please explain “the First law of thermodynamics” and use an example lo illustrate it. (5%)
2. Please explain “the Second law of thermodynamics” and use an example to illustrate it. (5%)

3. Determine pE for wastewater that contains 5.0 x 107 M Cd*", Does this wastewater favor
oxidation or reduction? (10%)
Given: Cd*" +2¢ =Cd pE’=.6.81

4. Please explain how to prepare a buffer solution with a specific pH value.  (10%)

5. Does the alkalinity of a natural solution (isolated from its surrounding) increase, decrease or
stay constant upon addition of small quantities of the following (with explanation):
(10%)
() CaCO; (i) HCl (jii) NaySO, (iv) CO, (v) NaHCO;

6. Explain what is the ‘Environmental Hormone® or the ‘Endocrine disrupting chemical’ and what
is its effect on ecosystem? (5%)

7. What are the major components of the ‘Dirty dozen’ or the ‘Key Persistent Organic Pollutants’
and why are these compounds of environmental concern? (5%)

8. FHFHIKFETEHE CaCO, AN h & BEF ¥ BRZEHR - (5%)
9. MATINEIETERBN - HEEHBRREEL 2 (5%)
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HLEAESHE E e TR chor M - (5%)

12 AA GRTBUOCRAER) B GOMS (RABBHTEMRD 58 HPLC R taBin)
ZAVTREBERIEE (1 0%)

13-%%1%%’@%’%%?39&%%[#Z%ﬁfﬂ(degradation)gﬂﬁﬁé’é‘%wﬂ‘&ﬁﬁg(ﬁrst order reaction) » fr—¢
B BIRT kB 50 Kk BIRLTS BRI T IE2K 60% - IR TF LS RE
L ORGTSYNEEGTIT 20% - (5%)

14.fFTEEMM S IRAR 7 A0S - B B AP R B s 9 (10%)
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I. (50%) According to annual precipitation {rainfall) data kept for the past 75 years, the average
precipitation in city A is 41.76 inches per year and the observed sample standard deviation is
5.74 inches per year. Answer the following questions. (You don't have to find the real answer,
but write down the required equations and the computational processes)

(1) Please state how to find the mean of the Aistribution of yearly precipitation in city A with
99% confidence interval. (20%)

(2) Please state how to determine the required sample size in order to determine the mean of
the distribution of yearly precipitation in City A to within 1.2 inches at the 99%
confidence level. (20%)

(3} During the same 75-year period, the average precipitation in' city B was 34.37 inches per
year and observed sample standard deviation was 4.98 inches per year. Please state how
lo construct a 95% confidence interval for the difference beiween the mean yearly
precipitation in city A and B. (10%)

2. (50%) The accurate prediction of the timing of earthquakes is an imporlant task in the interests
of public safety. In this question, you are asked to explore a regression model approach to this

preblem. (You don’t have to find the real answer, but write down the required equations and the
contputational processes) '

The first column of the following table shows the month and year of all earthquakes measuring
3.5 or larger on the Richter scale on a small island in the Pacific Ocean between December,
1990 and November, 1997. The dates in first.column of the table are converted to a “month
mmmber” in the second column of the table starting with December, 1990 being month number 0.

Thus, for example, Qctlober, 1991 is month number 10, since this month is 10 months after
December, 1990,

We might postulate that the time to the next earthquake might be a function of the number of
months after the most recent earthquake, as well as the number of months after the
second-most-recent earthquake. These numbers are shown in the third and fourth columns of
the table. '
(1} Please state how to construction a regression model to predict the time when earthquakes
occur based on the data in the table. {25%) ’

(2) Please state how to evaluate the validity of the regression model. (25%)
N

Month of Month Number of months after Number of months after the
Earthquake Number | the most recent earthquake second-most-recent earthquake
December, 1990 0 - -—
October, 1991 10 1] -
February, 1992 14 4 14 ]
November, 1992 23 9 13
April, 1993 28 5 14
March, 1997 75 2 11
November, 1997 83 8 10 ]
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L. (50%) The solid waste landfill that serves a city is nearing its full capacity. The -
administration is starling to explore alternatives to avoid disruption in garbage collection
service. Options that have been proposed include (a) expanding the existing Jandfill, (b)
buying land and building a new city-owned landfill, (c) contracting with a company that
will take waste out of the city, and (d) building an incineration facility and at the same time,
expanding the existing recycling program. How would you formulale an optimization

model to help the decision maker to evaluate these alternatives?

2. (30%) Please state in detail how would you apply the quantitative method(s) for you master

thesis research, and what’s the major contribution of our study?
s J ! Y y

3. (20%) Coastal zone, which is part of marine environment, is influenced by numerous
intet-related faclors including socio-economic, administrative and hydrological sysiems. Is
it possible to use some management approaches to deal with the coastal Zone management

problem? If your answer is yes, please give two potential examples,
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2. WRAYHCIS FHEH OB FHMEL? (TR 0B 4

(Metadata) ? 173§ B4+ £ s (Data Dictionary) ? - (25%)

. SN GIS 2 B A Al 5 A AF sk A 1) 2 3 A — 1B & 7 A7) F 2 Ao iR, 98 -

(25%)

4. M7 Voronoi B (2, Thiessen’ s Polygon)? £ &€ 2 >

HihE Byt ? (259%)




ERAASER PN XY 4 B2 g L Rt

B BFNE (BLiRARA] AREAN

Lo SH3OA4E % 5 RMIR054738 Patch Test 9 3k 3B Ko 77 it 4T o

(25%)

2. HIRIRARTT A AR ok A R AR 2 AR T2 THO 2 40,

e (25%)

3. WHRAKRMNELMHERF(ALNNE) Emghaum

(25%)

4. HRAEBITARAEPIS F o BRI B4 (A M KR X

) DAEERZHE IR LG~ A - (25%)
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(1) Gulf Stream Rings (2) Biological amplification (3) Continental shelf (4)
Mid-ocean ridge {5) Sv (Sverdrup) (6) Lagoon (7) Primary production

2 WNSHRA R o MR AR BN ? B TRERINEY - M S

fr? = (15%)

3~ SRR (Plate Tectonics) 7 SHVISEMBLEEIYZER 7 (20%)
4~ TR 12/28/2004 VAFHE R HIRATS IR A « SHEESRIL (1) Sl
HRMBRAIRE » (2) AR | SHORIERFR « (30%)




