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1. Please explain the following terms: (20%)
(2) Saint Vénant’s principle.
(b) Flexural formula.
(c) Stiffness and flexibility.
(d) Pure bending. '
2. For a frame of rigid members as shown in Fig. 1. Please find the reactions at A
and B. (25%)
3. For a plate as shown in Fig. 2. Please find the reactions at A and B. The plate has
unit weight/area = 10N/em®. (25%)
4. Please determine all the reactions of the beam shown in Fig. 3, please also plot the
corresponding shear force and bending moment diagrams. (30%)
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(A) PAT3E5047
1 R (49x8=3277)

(1) Boundary layer {2) Couvective derivative
(3) Streakline {4) Displacement thickness
{5) Virtual mass (6) Vorticity vector

(7) Local volumetric dilatation (8) Flow net

2. WA RS ’E‘Tﬂ@ﬁ%ﬁﬁ (57 ... (1843)
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— EIE2E © (40%)

1. conservative pollutants

2. thermal stratification

3. dose-response assessment

4.  intensity-duration-frequency curve
5.  marine outfall

6. first flushing

7. niche and habitat

8. carrying capacity

9. overgrazing and overfishing

10. ISO14000

= BEE : (60%)
1. TS B RKBUREEMNREZE - (15%)

2. UL BAKRERRPERBIER » M0 BIREIMTRERRR
ma ° (10%)

3. MM T ACERAMBES » WABIRBITEEBERRE ° 10%)

4. Conservation, Preservation 5z Restoration 5 Ff 3B 69" &£ 88 CPR
2K B ELZ - (10%)

5. ZIRAVRIME - RABENMERMBRSERRREEZTHER
AEESEERRANBELARE DURELXRERIBINOBIRS
P& {00 3% B9 87 B8 (impacts) ? (15%)
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1
2
3
4
5
6. Thiobacilllus denitrifican
7
8
9.
1

— WA (20%)

. chemostat

. fermentation

. coupled reduction-oxidation (redex)
. shadge digestion

. Gram negative (G) bacteria

. Gonyaulax
. Rhizobium
Calson Index

0. environmental hormone

C SRR A R iRE (A BRI USSR TR » IR SRR A -
SRS IS 2 SRR TS TR, - R S R R R R RS R R —
EFGER  AHCRILR = RS ISR R - (5%)

< LM% (bioremediation) » R 435 biostimulation A bicaugmentation —f& » Zﬁ;ﬁ@%_.%Z%ﬁ
1 AERE - (5%)

PY « Tributyl tin (TBT, —E#EHLAY) ABABM? (3%) %EEE’U%%H‘J@ ? (3%) 5T
I SRS - RS T EWRFEPERMN ? (3%)
Fall ﬁﬂ%@%@Tﬁ']?ﬁﬁ FAERZSR R CO, T - FHFIRFTRANTRE(A) MiE (B) SRR
i (C) pH {E (RIS EC AR5 BE) (12%)
N~ SRR (20%)
(A) Kow CEEIKSERED
(B) electrical double layer
(C) pE-pH diagram
(D) reverse osmosis
(E) Toxicity Characteristic Leaching Procedure (TCLP)
1 > BA—EE S AIB T S - SRR R 24 fJ\H%‘“@ ek o pH E RIS LB 7 (5%)
J\ - SRBEEEAEATEROTREEERE  (6%)
1~ £ BOD 7k - HERE  FEME? (4%) AR BIAIRE - (4%)
-+ + 5%E08A CEC (cation-exchange capac1ty)fﬁ?1 ECS (excha.ngeabie cation status)7EPEERR LHAR

(5%)

—  SEEoREA 7R A Nernst Equation 57187 Redox 1R FEE (reactmn tendency) (5%)
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—~ + {23 & (Protected Areas) B & &) B & 74 ? {77 3§ Buffer zone ?
ARRBEATL A4 YAXPEANAM? KL T HEE -
CORAE, BE AR FHRMRT AT (20%) |
-« A4 %K (Biodiversity)  EEZRAEIHREL R — &
%##ﬁ AR FH WA 2 o /B & Species ? 4+ B & Population ?
AR Habitat? b R BAH SR A ELY S RN RYL LA
BB AR 7 (20%)
AR BNEBEAEABE RERFTERENG T EFFK
N, ANAMLEEEARATHRES ?HBE-—SREFE
BHMOTAAE  XRRAECBWEFARERATE EE2WH
METE?REMALGEE LIS RNBRARATEANET
(20%) |
" m -~ Conservation, Preservation & Restoration® 7 77 3§ & & & CPR
24 HRAAMEBZ - (20%)

£~&ﬁ%i'ﬁ%%ﬁﬁiﬁﬁﬁﬁsﬁﬁ%ﬁ%f@ﬁ?am
Nz  REALREFAZFSLARLHZT  RULTER
FRE A MR RR T REMH - (20%)
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[ &¥meg (20 &)
(a) TCP/IP
(b) Cache memory
(c) Data dictionary
(d) Decision Support System
(e) Data Warchouse

2. 34 JAVA Programming Language » i #89 % 22 Internet 2 Bf4% - (10 49

3. ERHE T ¥RR Y metadata » $5I473 metadata 7 EHEH BT 2 (10 )
-~
4. :*&ﬁ’-:%-_"@ﬁ'fﬁéfl?%ﬂi%‘ PR F AR RE TR R B mShE A
& - (15 o)

5. %éuxﬁs‘ie%—s:%’rﬁ-—&ﬂ H({13)+ 5+ (U + (VD + ... 2 A B
BABRENY) BATAMERAMERSE282ZE4 - (154)

6. What is Data Mining? What is Data Mining used for? (10 4"

7. Pleasc describe the advantages and disadvantages between the MS Windows
operating systems and the Linux operating systems. (10 %+)

8. IfIhave a FORTRAN executable for predicting the wave heights generated by
weather forecast from Central Weather Bureau who sends in the required data by
remote fip onto a specific area of the machine’s hard disk. I’'m also using the
MatLab (or any other graphic software) to produce graphs of the computational
results. The graphical results need to be presented on my web-site, and I need to
do this 2 times a day at 9 am & 9pm. Please suggest a way to do these processes
automatically, and use it to write the interface program. (10 %)
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1. (10%)
(a) Can the column vectors of a 8x10 matrix be linearly independent? Explain
your answer. {5%)
(bywill x,={1 2 3], x,=[0 0 0)],and x,=[5 5 1] form a basis of the

vector space R’ ? Explain your answer. (5%)

2. (20%)
(a) Explain why Gauss-Jordan Elimination can be used to find the inverse of a
mairix? (6%)
1 2 5
(b) Find the inverse of A=|0 -1 2 |.(8%)
2 4 11

(c) Show that (A?)”! =(A");’ (6%)

3. (10%) How do you identify the number of solutions of a non-homogeneous and
homogeneous linear system without solving it? (Write all cases)

4, (10%) If a 3x3 upper triangular matrix has diagonal entries 1, 2, 7, how do you
know it can be diagonalized? What is the diagonal matrix?

5. (15%) Suppose A is a symmetric 3x3 matrix with eigenvalues 0, 1, 2, and the
corresponding eigenvectors are u, v, w

(a) What properties can be found for these 3 eigenvectors u, v, w? (5%)

(b) In terms of w, v, w describe the null space and row space of A. (5%)

(¢) Find a vector x that satisfies Ax=v+w. (5%)

6. (15%) For what range of numbers g and b are the matricés A and B positive

definite?
a1l 1 2 2 4
A=|1 g 1] B=|2 b 8
1 1 a 4 8 7
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7. (20%) In a linear programming model Simplex algorithm is used most often to find
the optimal solution. The basic idea of Simplex is to divide the decision variables
into basic and non-basic variables, and identify the exchange or pivot between one
basic variable and one non-basic varjable at each iteration. The general form of a
linear programming model expressed as the matrix form is shown as following,
where ¢ is the cost coefficient vector, x is the decision variable vecior, b is the

available resource vector.
Obfective function. Z =¢X =X +C%, ++C,X,

QX+ X, +ec b ax, =h

Ay Xy + Uy Xy + X, = b

Subjectto: Ax=h TR T,
Q%) o+ B Xy +o 0%, =B,

(a) (10%) Re-organize the form using the vectors of basic (x, ) and non-basic (x, }

variables. (Note: you have to define the symbols of the corresponding matrices)

(b) (10%) Represent the basic variable (x, } and the objective function (Z) in term

of non-basic variables (x, ).
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/t (1) The following distribution can best be described as
1

/“\/-\

(2) For the frequincy distribution below, {2) should be

used to measure the central tendency.

7))

-2 -1 10

(3) Consider a bell-shaped distribution approximately
(3)  percentage of the values lies between jz — 20

1

and p+o.
(4) For a bell-shaped distribution that is symmetric about

0. If approximately 68% of the values lie between —3
and 3, (4) would contain about 95% of the values.
(5) Givena symumetric, bell-shaped distribution of 100 val-
ues with a2 mean of 115,2 and standard deviation of 3.2,
_ (5} values should lie between 108.8 and 121. 6.

2 . 1t is known that 84% of all college professors have doe-

" toral degrees. What is the probability that a given
college professor does not have a doctoral degree and C 0 %)

what is the probability that of 10 college professors all

have doctoral degreesa

j Doubling the size of the sample will:
(1) reduce the standard error of the mean to one- half its
current value.
{2) reduce the standard error of the mean to approxi-
mately 70% of its current value.
{3) have no effect on the standard error of the mean. ( { 0/5) ) .
{4) double the standard error of the mean. .:
(5) none of the above answers are correct.
Choese one qrswer, and Prove It.
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lz-. In 2 random sample of visitors to a famous tourist at-
traction, 50 of 250 women bought souvenirs. Construct
a 95% confidence interval for the difference between the ‘ ( /0 Z )

true proportions of men and women who buy souvenirs

at this tourist attraction. (Za. e =/ FL)

f. This kind of allocation is called potimum allocation or
Neyman allocation. Now,a sample of size n = 84 is to
be taken from a population consisting of three strata for i
which Ny=5,000, N2=2,000, N3= 3,000, 5,=15, 02=18, (-/ 0%)
and a3=5. - To attain optimum allocation, how large a

sample must be taken from each of the three strata?

b BaBmAEs Ry mF :
x |1_00 1,44 1,96 3,24 4,00 7.84

y | 1.0 2.0 30 40 50 6.0
QERERAESE , yRxFERYNERBRMA? REKEHEST
RTHERESHARTEE? (Zg/g)
OWMzEHE , BRSNS -EFRY Vx , BEBRENTE
(VX y ) FLER , ERMERSEL—RER?

@Eﬁﬁﬁ&%%%@,ﬁ£YﬁJ¥2ﬁ$ﬁ$@ﬁﬁ?=m
© +by Vx , BEEREETHMSSE , '

, BE—RREABORE , AAEESBFESENSEQT ,
APy RREH(ET) , xEREB(F) .
x|12345678910
v | 24.5 18.0 20,0 20,0 17.0 12,0 11.5 6.9 6.0 4.7
EREEEAEE , BNHEEER
{b)FtE bo , b; HISSE ;
CHEHEREFRY =bo +bhix , EHEOEQHEAEL
EEZRSENMNES BI—F 95 ZWMEEEH;
OUEEKER = 0,05 , ANKIERHE, ; b <O RERE (2£%)
B&H, : =0,
PRF AT EL TEEOPFHENTHERETE . tE4FE0N
FIHEES T —E 95 S EEER -
(Dxe=2.5;
(DX, =x=5.5 3
3% =9.5,
ORMETEEAZAEFREI S0 S ENTHER IR
R R ER , '

C (o5 8) = 2208
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1. About Basic Concepts. (15%)
(a) What is Calculus? (5%)
{(b) Describe its relationship with Mathematical Modeling. (5%)
(c) Give one specific example of usmg Calculus in the model formulauon (5%)

2. About Limit. (10%)

(s) Evaluate lim /(x) where f(x) =1 x~1 - <l (5%)

Jl—xifx=1

{b) Find the intervals on which the function f(x)= (xz —4| is continuous. (5%)

3. About Derivative and Integral. (35%)
(a) Evaluate dy/dx given the condition that y is a differentiable function of x that

satisfies sin(x” +y) = y*(3x +1). (10%)

d‘-lx x ‘
oyring SV g 2)

{c) Evaluate f x’dx by using the definition of Definite Integral (the limit of a
Riernann sum) {10%)

(d) Find j'“"xdx (7%)

4, About Sequences and Series. (10%)

(2) Show if the sequence n% is convergent or divergent? (5%)

x+1

(b) Test the series Zﬂ—— for convergence. (5%)

x=1 X -

5. Find the magnitude of the shadow area and its centroid (¥, ¥ ). (15%}

yi
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6. A pipe flow it’s maximum velocity (¥,,,, ) locates at the center of the pipe, and it’s

velocity profile as show in the diagram. Find the average velocity- ¥ of the pipe in
terms of ¥, . (15%)

g rom={ (3]

7 R:The radius of the pipe

i

= )




