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(1) (20%) K2 T agdmF X
@ ¥ +iy=3"y(0)=1 (10%)
() ¥ +2y -3y=8e" +5(r—1),1(0)=3,)(0)==5 , 5() & BRI (unit
impulse function } . (10%)

(2)(10%) ExesErg A=

O = =
— by WL I
—_— o o N
N = N A

(a) KM A # rank. (5%)

(b) A —EAEEAhAX=0, A RRIATSNER. £E% A 8 null space
BUE T & nullity. (5%)

(3) (10%) The velocity vector v of an incompressible fluid rotating in a cylindrical vessel
is of the formv = wxr, where w is the rotation vector and r is the position vector.
Show that there is no divergence in this flow field.

@ (10%) k@M [[Fendd, F=[£,0,2] 5 BkE 5+ 45 =4,

(5) (10%) FKsinx, 0<x < % Fourier 4% 3;,

(6) (15%) ;}‘iia" cosnl 2 iR & fn,

n=o

{7y (15%) ¥ i Fourier integral.

2 2
(8) (10%) \%&%&&ﬁw%ﬁgf Z}—f%—‘f—()ziaﬁ-’%
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1. [#18] (25%)

What is the largest mass m that the frame will safely
supported, if the resultant foree at pin support at B is
50-kN? (B&F, 1999)

[Hint : To solve this problem by taking different
fee-body-diagrams ]

2. [#1E£] (25%)
Determine the moment about the x~axis due o Sl Sl
to a tensile force of 5 kN along the cable AB S A (200, '30-0_‘ 0} met
on the hatch door at point B.  (B&F, 1999) : - ; -
[ Suggestion : it is more efficient to solve this ST K
problem using a vector approach. } N 4 S0 man

: /..:LT-;mmm;m

X

3. DRBREHER] (309)
A T-beam is subjected to the loading as shown below, (a) Draw the bending moment and shear force
diagrams, and (b) Find the maximum normal stress in the beam.

4. [R5 (20%)
A cantilever beamAB is subjected to a concentrated force P at end B as shown in Fig. 4(a).
(). Find the deflection & at B. '

{(b). If a spring is added at B to reduce the potential deflection to 1/2 & calculated in part (a), what
would be the stiffness of the spring?

®

! |
oy & PR ¥ — B

Fig. 4(a) Fig; 4(b)

RN
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(3%) 1. Explain the foliowing terms

(1) Reynolds Number (2) Pressure center

(3) Froude Number (4) Pascal’s law

(5) Gage pressure {6) Continvum

(7) Laminar boundary layer (8) Discharge coefficient

(9) Cavitation (10) Piezometric head
() _t‘;{) 2. A laminar flow occurs between two horizontal parallel plates under a pressure
gradient dp/dx (p decreases in the positive x direction). The upper plate moves

left (negative) at velocity u,. The expression for local velocity u is given as
¥

(1) Find the shearing stresses at the moving plate (y = H) and at the stationary

plate (y = 0).
(2) Which is the magnitude of shearing stress greater? Why?

(10%) 3. Estimate the excess pressure inside a raindrop having a diameter of 3 mm. Assume
the water temperature is 15.6 ‘C, and its surface tension (o) is 0.0734 N/m.
(; t ){) 4. Water flowing from a oscillating nozzle produces a projected water jet. Assume
that its velocity field in a certain region is approximated by
u=u,

v= vo(l—%) forO<y<h; v=0 fory>h

Determine the equation for streamline and plot the streamline that passes through the
origin for values of u,/v, =1 and A=5.
(!f /'5 ) 5. Derive a general form of Bernoulli Equation and explain why it is so important in
engineering applications.

(J fﬁ) 6. A certain spillway for a dam is 20 m wide and is designed to carry 125 m’/s at
flood stage. A 1:15 model is constructed to study the flow characteristics through
the spiliway. Determine the required model width and flowrate. What operating
time for the model corresponds to a 24-hour period in the prototype? The effects
of surface tension and viscosity are to be neglected.
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biodiversity
ecological corridor
ecological resoureces
ecological footprint
sandy storm

ok W=

. RIS (30%)

1. SERIBEEANER IR E AP ERRBEN = XA S » DIRRILZ
F&Eﬂﬁﬁﬁﬁﬁﬂ‘i ° (10%)

2. {@Eﬁ}%ﬁﬁffﬁj(Envirbnmental Technology) ? {058 RERI T
(Ecotechnology) ¢ ] 58 SE¥#H2 il (Biotechnology) ¢ S LLEMBILL 2 2
1B BRI « (10%) ‘

34958 TREHEESE, CHEIEATRA? HERESEHEEONNEE
MR 7 (10%)

4. ()M " R4P#R(food chains) , » MiSTFRELPHVRES T LBE (6%)
() SRIAAE S BAVBELEATRES - (8%)

5. (VR BRISEE RS T2 (genctically engineered) B H—TER{E
WAL SRR R E R AN BB (natural pesticide) » JISRABHE
REBEER? (6%)(0) TEREFTEE ¢ TERERT 7 - (6%)

6. (RS MR T RENEERE o (6% ) ORISR
RECSCREEASNMBESHRE  (6%) () RRERES
(ElNino) REZEE - (6%)

1. SERBEFRIIRYERRITREN - ARTEREFENLSEIR
BOERE » TR ? (6%) -
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— ~ KA E 2 X (Bernoulli’s Equation ) R 2E » 3 B 431,95 - (20%)

= RS GEH SRR (RBBATER) - (20%)

2 N TAEORESER 130ms REREL 2mr BHHELAE
W FE WA 2 0 A9 2 RLARATA IR T R AR
AFE - (20%)

BT DA BMARBEA Hpo =200m » AH=KLQ2

BRANCH| K L{m) Q(final)
AB 1.42376] 600 0.1553
BC 3.76475] 800 0.0964
CD 12.37630] 500 0.0495
DE 12.37630] 200 0.0495
FE 12.37630] 500 0.0505
GF 3.76475] 800 0.1036 -
HG 1.42376] 600 0.1447 ' _
AH 0.30697] 200 0.2447
BG 1.42376] 200 0.0589
CF 12.37630] 200 0.0469

He A TAKRERF AL 300mm - FERFH2 =0 0=0.013 » FH
ZEMELARETARERAR - (10%)

A ¥RTRA-FHEE & 100m> E 50m> B %E A 100mm/hr -
HAERAESRE? LS B2 TAREHEE 200mm > REAZL

2 FXENBRAEZBETREE 5 o6 FHELEAFH
(concentration time)? (20%)

TN MRBE I —E  REE KA DBO0CMD - SR E S 0. 3cu/s WA E

BEATES RS BHK?(10%)

Cras) - AR
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. PR = (B TR SRR - LA TR WA % - LR
SRR R | St SRS R - (10%)

N

. BRI ESET R BEIBIE - FRERBHEE S IO TR - R
— ] RS R YRR AT R ATE T AR R R BRI AL SE R (10%)

(S

. B BT @ SRS ? 45 RS S Ak
ek . AT B 2 (10%)
4 B (PRSI A A R S SR ER A ? ()& B
Pb  Cd ZEBETAE - UL VE T RS S TSR 7 (12%)
S, S KSR AR degradation) B — R S HE(first order reaction) » ZE—ZEESHA,
AR SO Rk SRR TR 60% B F RS B
5 PRSI REGTET 20%  (8%)

6. BT RROTBERY T AT A B AR pH LR 7 (5%)

=

T EUCERE PR ER -

Agh + € = Ag  E°=08V
Cu™ + 2 = Cu E°=04V
sk Cu + 2Ag" = 2Ag+Cu¥  ZE° (5%)

5. RIS R R SRR BSOS - (3%)
9. HLUBB(colloida) /L EBEBPRESEE - (5%)
10.5AF AL 180mg/L 2 CH,COOH 17 $7a R (TOC) Bl i s ==

| nmm%ﬁ(theoretiéal oxygen demand)-
(8%)

11 GHAEFEE B —E/E (Finst law of thermodynamics) (5%)

12,558 F% K., (octanol/water partition coefficient) » B HZZE - (5%)

N AT

13 G A AT SR04k B (primary treatment) « — 4% B8 (secondary treatment) 22 = {B BEFE (tertiary
treatment) (9%) |
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By BEAX/HERAAE [559]) °
1. [Normal distribution] [15 %-: 6 @25}

Repeated measurements made on large samples of x; (i = 1 to N) may produce a bell-shaped
frequency distribution curve, called normal distribution N(x ,0).
(1) What are the physical meaning of X and o7
(2) Give a mathematical equation to calculate o
(3) What should we do in order to convert the normal distribution N(% ,¢) into the standard form of
N1, 0).
(4) Draw a normal distribution, and indicate the probability (in percentage) for the region covered
between -3cand +3 4 : '
(5) Indicate the position of the mean, median and mode on a biased distribution curve.
(6) Define the skewness (#& #&) and kurtosis (4 f&) mathematically using x;, X , oand N,

2. [Statistical tests]1 [15 % : 3 @5] .
Three major statistical tests are commonly in use, these being the ¢-test, the F-test and the 2 —test.
Give the mathematical equation and describe the main purposes of potential applications for each of
the test method mentioned above.

3. [Least squared method] [15 41
A student wants to fit a straight line manually (without using EXCEL or MATLAB software) to a set
of experimental data by the least squared method. Given the total number of data as “N” and the set of
data points as x; = [X1, X2, ..., Xne1s xy] for i = 1~N, and the straight line equation to be derived as

w=a+ b x;, please derive the mathematical equation for variable @ and & in this equation.

4. [Covariance and correlation coefficient] [10 4~ * 2 @5}
From two almost identical observation data sets x; and 3y, i = ltoN
(1) Define the covariance Cyy in words and express it in a mathematical form.

(2) Define the correlation coefficient pxy in words and express it in a mathematical form.

oy HEAE [454)

5, [Normal! distribution] {154 : 1 @5and 1 @ 10]

A random survey result drawn from a sample of 8 university students found the number of times per
month for each student visited a KTV in December 2004 are: 1,4, 2, 1,2, 3, 1 and 2, respectively.
Caleulate (1) the sample mean and variance, and (2) The skewness and kurtosis.

6. [Test of hypothesis] [15 4]
A car battery manufacturer indicates that one of its products would last at least 3 years. A random
sample of 10 customers who have used this particular battery found the number of years recorded
are 3.5,3.1,3.4,3.7,3.2,3.8,2.9, 3.2, 3.1 and 2.1, respectively. If the variance of this product is 0.2
and for a level of significance at &= 0.05, test statistically whether the statement of ot =0.21s
correct? [Hint: use the x* 4%k attached)
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einterval] [15 4@ 3 @35) o . .
" ch}:;;ﬁzg;fr‘;z is a new product on the market. The weight of the content indicted on its Jabel is 200

grams. Random samples of 50 tins of this product found there are 2 tin‘cs with MEAN weight of 190
Zrams, 20 tines with 195 grams, 20 tines with 205 grams and 8 tines with 210 grams.

{1)Calculate the mean and standard deviation of the samples. .

(2)Caleulate the confidence interval for a 95% of confidence interval. -

(3)Is it correct for the producer to indicate the content of the coffee as 200 grams on its label?

[ Hint: use the #%& 3 ¥ # 4 B & attached]

BREEIRE

2 3 4 5 6 7 8 9 .

™~
=
-

5000 5040 .5080 5120 .5160 .5199 .5239 .5279 .5319 .5350
-5398 .5438 .5478 .5517 .6557 .5596 5636 .5675 L5714 5763
-5793 .5832 .5871 .5910 .5048 .5087 .6026 .6064 .6103 -6141 i
-6179 .6217 .6255 .6203 .6331 .6358 5406 .G443 .GABD 6517
-6354 6201 .6628 .6664 .6700 .6736 .6772 .6B0R .6844 -6879
-6915 .6950 .6985 .7019 -7054 .7088 .7123°.7157 7190 .7224
-7257 .7291 .7324 7357 .7380 .7422 .7454 .7486 7917 ;. 7849
-78B0 7611 .7642 .7673 .7703 .7734 7764 764 .7823 7852,
.7881 .7910 .7930 .7967 .7995 .p023 -B95] - .6078 8106 .8133

I N T N

-9 | -8359 .B186 .B212 .8238 .8264 .52A9 8315 .BMC 8366 .8380
1.0 | .B413 .B438 8461 .8485 .8508 .8531 -8354 8577 .8599 .86
1.1 )-.B643 .BG65 .8686 .B708 .B729 .B749 .B770 .B700 8810 .B830
1.2 | .B849 .B869 -6888 .8007 .BYZ5 .B044 G062 -B98% 8997 9016
1.3 | .9032 .5049 .9056 .9082 .9099 .9115 .013t .0147 9162 .9177
1.4 1.0192 .9207 .9222 .9236 .0251 .0265 .9278 .9292 .0306 .9316
1.5 |.9332 .0345 .9357 .G370 .9382 .0394 .0406 .9418 L9430 9441 -
1.6 | .0452 .0463 .9474 .0484 .9405 .9505 -9515 .0525 .6535 .9545
I.7 | .9554 .9564 .9573 .9587 .0501 G569 .9508 .9615 .9625 0633
1.8 | .9641 .9648 .9656 .9664 .9671 .9678 .0685 .0603 9700 .9705
1.9 | .9713 .9719 .9726 .9732 .0738 .0744 -975) 9756 .9762 .9767
2.0 ) .9772 .9778 .0783 .9785 .9793 .0798 9803 .0R(R .0812 .9817
2.1 | .8821 .9826 .0830 .9834 .9835 .9842 .0846 085} .oa54 9857
2.2 | .9851 .9864 .9868 .9871 .0874 .9878 0881 .9BR4 .87 -9890

P A
Ay
1 -
T ———
. 1

. Probability | — g

005 .0 025 050 .050 975 090 905
1 oS Tme === 004 384 5.2 B3 T.08
2 01 .02 05 8598 738 0.2 10.6p
3 07 .1 2 3BTl 935 1. 12.82
4 2 .30 48 1 949 11.14 1378 14.86
5 41 .55 8 1.6 1307 1283 15.08 16.7%
6 8 B7 124 16 1259 1445 16.81 1835
7 99 LM L6 207 14.07 16.01 18.48 2098
8 113 165 218 273 155! 17.583 20,00 2108
G2 L73 209 270 3.3 1692 19.02 21.67 5350
W o236 23 3.5 394 1801 0.8 2331 5.0
W} 260 3.05 382 457 108 2192 24.77 2676
12 4 3.07  3.57 440 523 2.3 2.8 %2 %I
13 | 387 411 501 589 2236 2474 20.65 .20.4p
W4 | 4.07 466 563 657 .68 26.12 2014 3.3
15 | 460 523 625 7.8 .00 2749 .56 30.80
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1. (20%) About Continuity.
a) The temperature on a specific day at a given location is considered as a function of time. Is this
special function a continuous function? Explain your answer, (7%) 7
b) The charge for a taxi ride is considered as a function of mileage. Ts this special function a
continuous function? Explain your answer. (7%)

§in ax if x<0
x
c) Given areal function f(x}=< 5 if x=0, find constants ¢ and & so that f{x) is continuous.
x+b if x>0
(6%)
2. (15%) About Limit.
a) Determine lingcos(lJ (7%)
X— X
e* —1
b) Determine lim—y-—-—— (8%)
0™ g™ ]
3. (20%) About Differentiation.
2x _ 16
a) Find the derivative 2 in terms of x alone using y = Te@#)—— (10%)
dx (x +5)(4-7x)

b} In ahealthy person of height x inches, the average pulse rate in beats per minute is modeled by
the formmuia P(x) = 596/ Jx, 30<x<100.Estimate the change in pulse rate that corresponding

to a haight change from 59 to 60 inches. (10%)

4. (30%) About Integration,

a) Evaluate _ I Jsin x In(2 + cos x)dx (15%)

b) Evaluate Ixawfxl—ldx (15%)

5. (15%) About Infinite Series.

L2 k] : .

a) Test the series 2—3——2— for convergence or divergence. (7%)
el A e |

. , : LS (xr D)

b) Find the interval of convergence for the power serlesZ—k—

k=l

. (8%)
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L WWHFARBAMAS » L% ODBC 2 ¥ EHAARTERA 20 )

Pt fell to Microsoft to lzy down a standard abstraction barrier in January 1993: Open Database
Connectivity (ODBC). Then companies like Intersolv released ODBC drivers. These are programs that
run on the same computer as the would-be database client, nsually a PC. When the telephone operator’s
forms application wants to get some data, it doesn't connect directly to Oracle, Instead, it calls the
CDBC driver which makes the Oracle connection, In theory, switching over to Sybase is as easy as
instatling the ODBC driver for Sybase, Client programs have two options for issuing SQL through
ODBC. If the client program uses "ODBC SQL" then ODBC will abstract away the minor but
annoying differences in SQL syntax that have crept into various products, If the client program wants
to use a special feature of & particular RDBMS like Oracle Context, then it can ask ODBC to pass the
SQL directly to the database management system. Finally, ODBC supposedly allows access even to
primitive flat-file databases like FoxPro and dBASE. You'd expect programs like Microsoft Access to
be able to talk via ODBC to various and sundry databases. However, this flexibility has become so
important that even vendors like Oracle and Informix have started to incorporate ODBC interfaces in
their fancy client programs. Thus you can use an Oracle-brand client program to connect to an Informix
or Sybase RDBMS server. The point here is not that you need io rush out to set up all the database
client development tools that they use at Citibank. Just keep in mind that your Web server doesn't have
to be your only RDEMS client. ,

2. WA FI BB AL A #3509 Database #} ecornmerce ZwEM - T
H.f5 %47 ecommerce 2 T fE 4% 5k > 363084 WRBMARTHRZER - (20 4)

PIn the past four years, a particular kind of ecommerce site development project seems to cross my .
desk repeatedly. A manufacturing company has been selling to retailers for decades. The Web site will
be the first time that they've sold directly to customers. Customers will get the ability to order
semi-custom products and the factory will get real-time access to information about what customers
want, ‘

An obvious first cut at the problem involves three database installations:

1. an RDBMS on the Web server to hold catalog info, user personalization: information, and orders,
2. an RDBMS at a bavk or service bureau that holds credit card numbers to be billed,
3. anRDBMS in the factory that collects orders in batches from the Web server,

There are some good things ahout this solution, You aren't responsible for keeping customer credit
card numbers secure. Data that are needed for real-time decisions are kept close to the programs that
use the data.

Suppose, however, that the Web server needs a lot of data from the factory tabies before it can offer
delivery information. It is possible to keep copies of the necessary factory tables in the Web server's
RDBMS. Every time an update or insert is made on the factory RDBMS, the transaction is duplicated
on the Web server RDBMS. This is called database replication and companies like Oracle produce
sofiware to facilitate replication. However, you have to budget extra time and money to develop and
maintain & replication strategy. So you might consider eliminating the RDBMS next to the Web server
and configuring the Web server program to make an encrypled cormection to the factory RDBMS.

Suppose that you are quickly turning out custom goods, You can't wait for batches of orders to be
sent to the factory because products are supi:oscd to be built and shipped on the same day as orders
placed before 2:00 pm. This means that the factory RDBMS must have rapid access to the relevant
tables from the Web server RDBMS. Again, you have the option of replication or eliminating the

' factory database installation and having the factory client programs talk directly to the Web server
RDBMS. . :

Suppose that you want to offer customers the option to "bill the same credit card as on your last
order, ending in 4561." In that case you either need to keep the old credit card oumbers yourself or
have sorne means of communication between your database and your transaction vendor (bank).
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Suppose that your accounting system can run the credit card numbers, In that case, you will
probably want to eliminate the RDBMS at the bank and tlghtly couple the Web site to whatever
RDBMS installation is running the accounting system,

There are no comect answers to the questions of "haow many RDBMS installations and where are
they" but you need to address them nonetheless, 4

3. ZRNATHREMEINE > ERASHIF RSN EERLAR TR
ZHRE (20 %)

P The Mariposa distributed database management system is an ongoing research project at the
University of California at Berkeley. Mariposa addresses fundamental problems in the standard
approach to distributed data management. We believe that the underlying assumptions traditionally
made while designing distributed data managers do not apply to today's wide-arca network (WAN)
environments.

To date, distributed database management systems have been designed for local-area networks (LANSs)
with few servers operating within one administrative domain, such as one company or one department
within a company. Furthermore, these systems assume uniformity of all processors and network
connections within the system. Data movement in these systems is a very heavyweight operation and is
performed manually by a database administrator. The explosive growth of distributed computmg,
illustrated by the World Wide Web, dictates an entirely different set of assumptions.

Mariposa allows DBMSs which are far apart and under different administrative domains to wark
together to process queries. Furthermore, we have introduced an ecomomic paradigm in which
processing sites buy and sell data and query processing services. Not only does this approach reflect the
emerging reality of a commercialized Internet, it has also allowed us to address many of the problems
inherent in designing a wide-area distributed DBMS, Mariposa has been designed with the following
principles in mind:

Scalability to a large number of cooperating sites. In a WAMN environment, there may be a large number
of sites. Our goal is to scale to 10,000 servers.

Local autonomy. Each site must have contro] over its resources. This includes which objects to store
and which queries to run. Query and data allocation cannot be done by 2 central, authoritarian query
optimizer, .
Data mobility. It should be ensy and efficient to change the home of an object, Preferably, the object
should remain available during movement.

No global synchronization. Updates and schema changes should not force a site to synchronize with all
other sites. Otherwise, many commeon operations will have exceptionally poor response time.

Easily configurable policies. It should be easy for a local database administrator to change the behavior
of a Mariposa site. A Mariposa system should respond gracefully to changes in user activity and data
access patterns to maintain low response time and high system throughput.

4. WL tE— R R IE L (Hdo | Fortran - Visual Basic ~ Visnal C-++ )5 K — 8
FI 1+ W)+ @S+ U+ (/D + e RO E BN X X T A
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5. #3032 ¥ W A # (Geographic Information Systems)ss 4 ¥ 4 3 B (digital
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ay, X +apx, +--+a,x, =b

o e . | BagX FapX, ety x, =h
(1} (30%) The original linear system is written as following;: ]

If we apply
QX +a%, tota, x, =b

Gauss elimination to the system and the reduced system will have the form:

@ X F A, e +a,x, =b
CopXg Hovresiss +¢yx, =b,
i k,x, +--+k x,=b ,where r<m and a,,c,, -k, 20.
0= br+l
| _ 0=b,

Under the prescribed conditions, what will be the system solution(s)?

{a) If r<m and one of the numbers l";rﬂ yoe ,E;m is not zero.

) If r<n and B:,H,---,bm , if present, are zero.,

~ -~

() If r=n and b,,,,b,_, if present, are zero.

(2) (20%) An electrical network consists of nodes and branches. One node is the reference node (grounded
node, whose voltage is zero). We number the other nodes, and number and direct the branches, Such

network can be described by a so called nodat incidence matrix A =[a, ], where

+1 if branch k leaves node f
Ay =9~1 if branch k enters node j
0 if branch k does not touch node j

(a) Find the nodal incidence matrix of the following network.
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# 2R F 2R

I -1 0 0o 1
(b) Sketch the network corresponding to the noda! incidence matrix A = -1 1 -1-1

0 0 1 -10

0 -3 5
(3) (30%) Given a matrix As=| 0 1 0
-15 9 10

(a)} Find the eigenvalues and the corresponding eigenvectors,

(b) Given T= and A =T7ATY » please verify that A and A are similar in terms of

W o M
o - o
th & W

their eigenvalues and eigenvectors.

(4) (20%) The Leslie model describes age-specified population growth. Let the oldest age, that the females
in some animal population can live, be 6 years. Meanwhile, the 6 years life span is divided into three
age classes, with 2 years each. Let the “Leslie matrix” be:

0 23 04
L=[l,]={06 0 0| where !, isthe average number of danghters born by a single female
0 63 0

during the time she is in age class k. / 1.1 (F=2,3) is the fraction of females in age class j-7 that will
survive and pass into class j. Answer the following questions:

(a) What is the number of females in each age class afler 2, 4, 6 years if each age class initially has
500 females? (Use matrix multiplication)

(b) For what initial (number) distribution will the number of females in each class change by the

same proportion? (You only need to describe how to find the answer. No calculation is
required)




