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# o8 THRT  CEEREATBHREATES /5 5 /7

T

1oL -

T

JAC S 1 f:%’?—i, "‘i']i«}b']‘] 87 %3 ;N( inear non—homogenwus ord-mr}

4%

_ 'Dsf-fzf‘e.u;twj eﬁua:t:m of Lwo DtdeY) a"(x)dx’ ‘!‘G,('KJ%'P’dzfx)g-—ﬁ'm){[ﬂ%b%}.
HE a,m%0, 4,00, 0,00, F % % (4 %%{(in&ependeni' vaviable) X 2 48|

(/0/)

.k dxn—;} tanX 2 . (G2 % 1%4&(5) {ox(a),z/@z;\.ur) (12%)

&y G 2 afi

2.3 HEY 208 KE (R (matvin) A- (a,. Gos a,3> 2 13| determinart)|

ds 02 33 (10, %)
7 Q‘T\&HQ' Z R 4R l’%( inveyse matyix), (/l,t-,- '33"1&\’5%%’\2'}')

5 (b),iﬁ *iﬂﬂh %A ?ﬁj— Gvalﬂ%k\lﬁ\*%‘#%f b(\’\f"(e'aenwlue and Veckor) + |

(10%).

3.7 % fi%\%}% AT ( Vector m_mlgs.i‘s) 4 fo'rrnulas of Fyeref. (2 o%)]

. 3%77\/\%&%\%‘(% (the method o]C $erqm;t;m pf *fa.vfalafes) @@:}2 VZC;’ _0 1
I ﬁ'ééhqﬁ%(genevd solukion). 337%,: G AR Ccmplex) g, %c{; |

=P, (20%).
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1. As shown in figure 1, knowing that the tension in AB is 40 kN, please (a) find the
tension force for the other two cables AC and AD, and (b) determine the
components of the force acting on cable AC. (16%)

2. Figure 2 shows a rigid bar EFG supported by the truss system, please (a) find the
reaction at A and D and (b) determine the force acting on the bar ABC. (18%)

3. Shown in figure 3 is a composite area. Please find the centroid (X.9) and the
moments of inertia I; and I, with respect to ¥ and x-axis respectively. {16%)

4. (2) A uniform, simply supported beam has a uniform load over half of its length
and is also subjected to a concentrated moment as shown in Fig. 4, please use the
second-order (or double) integration method to determine the expressions for the

‘slope and deflection in the intervals AC and CB. .
* (b) Determine the maximum deflection. _
(Hint: moment-curvature equations is EIv '(x) =-M(x)). (30%)

5. (a) What is the Saint-Venant's principle? 5%)
(b) Please give the range of Poisson ratio with your explanation. (5%)
(c) What is Mechanics of Materials and Statics? (10%

P e
O Fig, 3
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(2RI (stveakline). ), zk;%f,u,\ (fermina| \elocity) .
(3), /NL.UIJ ;J\%ﬁ(ﬂow‘ Sepavation).  (4), )?;f’?‘ : ]’3 (jcﬁctwn Velacl:%g) )}

i (5) D'Alembert’s paradox . @), A,(_ ?‘i (streamline).

| (). Doublet. (3).75?{,%7% (Velocity potentia]) -

L ). 357 Geostrophic curent),  (10FZE L (Reyrolds ‘vumber).

2 R ARG I T AR SR TN IR AT B IR
B8 3 815 ma—*yw,;%m 1 6) BE A 2 KA

TR e dE w'J[zjza;%\‘ﬁﬁé}%oig?ﬁ;?:ﬂp@ 3t 5%,

| 3. HETREREE TR  6)  ©)  FEP I RTINS - BBy -

b WERE TSI : /504,
150

(O AR T HARE block FR ST ? TSR 7 RARHETEH
(QRAERT T block BRI HE -

@ )
4 " BRI D AR AR

O=kJP,—P,

1EE% K=5 CMS/(kpa)”

(DA ERA AR Bow nozzle) H LA BRI B IR R 30 -

ORQ-EH 7, =980 KN/ .y, <180KN/ . =10m,h, =05m /504
5%{' A’?@@ Helmholts's theovem 3484 Thomson’s theovem of invaviance .
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K1) R

— BB (30%)

1
2
3
4
5
6.
7
8
9.
1

0.

. ecosystem

. population profile
. nitrogen cycle

. marine rain forest
. closed canopy

sustainable agriculture

. environmental assimilative capacity
. clean product

niche
restoration

< FRERE ¢ (70%)

1.

#5301 (1)RO(reverse osmosis)ii 18 7 (205 % b G) B F 30 IR M 8 5 =11
PR Sk EE - BHETERAKEBEEXNSERRE  AES
EEB A RGP E (RS P ER) ? UAEBKEETH
LR =EPERE)? (15%)

YIRS AR T e o A R A R B R o BRMEZ R

BRI R 2 FERIRM 7 (5%)

 EHTEHRARAKEAEECREREAERS  TETAR "R %ﬁﬁ

mEEfEE 72 (5%)

{88 T /KIBER , (water cycle) ? ZE LIS LR £ - KGRIV
AR BT SR 7 o BB A 2R AR HI B Y W] DAY A 1L 483t = i - B
Wy fe e 2 FARGIER A - (20%)

BETHTEQRESAEMTTR  ERMHRN _FANAREARRE > T
ENEBTEAE  WEGREXFEMATCRIEE  AMMGEE

%ﬁ%ﬂ@%%ﬁ%%ﬁﬂﬁiﬁﬂ%{éﬁ"ﬁﬁiﬁ DIEE L —EHE?
(10%)

AEEEREY? CREREEREYN RS E ? RERE
2 THBEYFEEE,  MEEEGECEEREY ? BPOIRMTRR
— PR EREYWEMS  MENERNENE T AA#

CORZIE 7 (15%)
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B 5oy R SN A AR B4 A AR
. BREMEYVEERGCEE TR ZH).

# H

£ >0 # 1 =

100

30

201

25

. —ﬁfﬁ%%%ﬁ?-ﬂ(ﬁ/ﬂﬁ}ﬁa’f%ii(Kow)@f%ﬁiﬂfﬂE%ﬁ@ ? A58
- EYREHERT (BCF, bioconcentration factor) ? B8 K. Z ABRIME R
TP (12%) ' : '

~ KBESI(buffer solution) AL ¢ IEEVANENY pH @B Z
| HEREETRE ? RO (bufer intensity) BT 2 (12%)

- Jebd EH R (LA B TR R (atomic

absorption spectrophotometry) &l ? AR EATHE FE |

(GCIMS)HIE PRI BB » HRHE TR T R —i

IR ES(detecton) FTHREIRBLHT « (8%)

. —FEES(acetic acid)YATE 200meg/L (5513828 BODS EE/H 7 (B2

5 FEH S 8 k=0.20/day) (atomic weight: C=12, H=1, O=16)

(6%)

C B A 8 AR - 5L AR B (L

R o . (6%)

+ A sediment sample was equilibrated with a solution 'of NH," ion,

and the NH," was later displaced by Na" for analysis. A total of 33.8

milliequivalents of NH," were bound to the sediment and later

displaced by Na'." After drying, the sediment weighed 87.2 g.
What was its CEC (cation-exchange capacity)? (8%)
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B sl j:'g"f\+/\"£’f1‘— FEFEW L 3eda & A

20

25(,

£ B ESEUEMERESCEIET R ZAD 2 E B 2R
e R (). B SEE (2) Electrod1a1y31s (3) TCLP

(toxicity characteristic leaching procedure) (4) Nernst equatlon )

double layer compression (in cdagulation prqéess)_ (6) total
alkalinity (18%)

A~ B © (20%)

~

1. white rot fungi

2. anaerobic respiration

3. oxidative phosphorylation -
4. purple sulfur bacteria -

5. Methanomonas

6.
7
8
9.
1

" Beggiatoa

. endotoxin
. chemostat

sludge digestion

0. bioaugmentation

FIEREE L 2 WS R AN ? ﬁﬂﬂx_?t"rﬁ)? ? (5%)

= - {i[58 Minemeta Disease ? HIHT T [#EHY ? 708 |4L A MEBS 1 3BA2

o BRI Z?ﬁi%%ﬁﬂ@ﬁ (04 “ﬁ%tﬂ:@ﬁi%&&ﬁ
2 © (5%)
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B3 s KA A AR R 4 R

101

# B IRIRARIE HEI® ST DA EA) wsn v

— T T BB 4G | (Basel Convention) ? S RIS REAS
MOEEEEEYEANEARE  LRERNE o Q0%

T RAERFTFAYNSENE? TEWEEELA |, (Convention on
Biodiversity)#l ¥ B & K EEMHE ? (20%)

1}

- {A]EE "7)_(?}5%,}%_, (water cycle) 7 75 (LIS 3By + | FH - AK7EE
RO AR A T B LI RRUBEOR 2 o 0 e A R 55 BT DL A 1L 4
Z i B ? BB - (20%)

M- SR BRI RE T RO AL R 1 0 75 00 T I8 A T S AR B BRI RA AR
F3(private sector)Ay 22 Bl ? (20%)

I BE T REEIELAEENT ? 2RENHIYE ARE A IS 7
AR IR B Y PR A BT IRAE T I 0 AN SEAT 7 (20%)
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li'mk%A+Am¢ AR 48 A
K ﬁﬁ#ﬂ#ﬁk@(a@%@%&%m(m i oa

[ =

FEF 100 2 FHEREUE - ZHBES - FREERM -

. FARABREM O S R A P R T R W TREIREA - (543)

. BREREHEAEIZ (Spread Sheet ) (20 : Lotus 1-2-3 ~ Microsoft Excel &)E3

EEHEE (Database )BRES (B4 @ Dbase ~ Microsoft Access B)IhEETIREC B
&l s (1043

EEE R (Virtual Reality) ? WG ATRE A BRI TE

(Applications) ? (1043)

. PARCIL B < EIE AR R HLR R - (1043)

- i L2 RINIE (Paper Map ) 2RSRERZERTZ B (BIAN « SERE - TR -

ez (B ) - {EE AT T DA b (BE ¢ RICUBISBTR sz
ARz » R AR A T R R A s R T Ml 7 SRRt
T B ? (105)

SR AR - RETIEERER SRR — ST

(HFERRES ~ I RE - RREERR) - (B FEREEE)(1543)

. fEIRH E N SRR E (Computer Communication Protocol) ? MEERAIFHHRES

- K ZREHERES - (2043)

. #A Fortran~Basic~C 3 Pascal 8 » SEH—TEzVRTE 143+5+7+.... 4N

RO 5000 RYEA N E - (2043)

10

415

{20

130




101

15

200

251

el ; el

CEASUEN ISR sy Gt e T

# 8 7 EY hEsE AR EmEE) » (7 v /s

1. (20%) BRE B T IV RE b A B T 7l BRILiE NS SREEE AR TINEEER
5 - SEREHIRE BRI - (PR RR R 5 (a) AEHB R DA ER
(return period)50 £Fi BABBRERT (R RBETIRN: | B (o) SERARBE K -

A FHIMR -

()Rl TR S EENE D B RE TR RS 2 7

()M TR 5 RS —XEETRAC RRS D 7

() ESERERSRNEHRRE SR EE 0% $EBERIISRAE 3 EEATTRER LN
i1 2

2. (20%) AR FES AN BEREHA 4 e Lava g =R s prrb e st g
BRSNS  LREREEZ BRI LU poisson process I o B
& TR '

(1) FRE—ERRERARRREZD T
) FFE—ENTRERALBRES D ?
() RE—ENRE T XRR RS T

3. ' (20%) Consider a diagnostic test with the following reliability. If a person has cancer,
the test will be positive with probability 0.95. If a person is normal, the test will be
negative with probability 0.99. It is known that the proportion of people having cancer is
0.001. Given that a person chosen at random had his diagnostic test positive, what is the
conditional probability that he has cancer? ) : '

4. (20%) Suppose that people attending a party pour drinks from a bottle contajning 63
ounces of a certain wine. Suppose also that the expected size of each drink is 2 ounces,
which the standard deviation of each drink is 0.5 ounce and that all drinks are poured
indepen&ently. - . ,

a) Determine the probability that the boitle will not be empty after 36 drinks have been
" poured. (the following table is the Standard Normal Distribution Function Q)
you may use) ]

X (OTF) X O (x) x | O WX ®(x)

0.0 0.5000 1.0 0.8413 2.0 0.9773 3.0 0.9987

0.5 0.6915 1.5 0.9332 2.5 .0.9938 | 3.5 0.9958

b) Let Y= amount of wine left in the bottle after 30 drinks have been poured. Find the
expectation E(Y). ' '

B 5. (20%) How large a random sample tust be taken from a givén distribution in order for
the probability to be at least 0.99 that the sample mean will be within 2 standard

deviations of the mean of the distribution?
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1. (12%) About Continuity.

a) “A function f(x)'is continuous at x==a”. Describe under what conditions the statement is valid?

ifx<2

b) Gwen areal function f(x
f( ) {2x+c zfx>2

find a constant ¢ such that j(x) is continuous.

2. (16%) About Limit.

anx

. .t
a) Determine lim
30 ¥

b) Determine 11m(1+x)1""

3. (30%) About Differentiation.

a) Given a function f(x)= x2 ¥ 1 , (x5 0). Use the definition of derivative to calculate f (x).
- Ty . 7

b) Use the concept of detivative to find the approximation of (8.01)** +(8.01)" -

¢) Given 11 g fma @
x oy dx

4. (30%) About Integration.

a) BEvaluate J'e“"‘ cos bx dx

2 rx+1

. b) Evaluatc Im

5. (12%) About Infinite Series. -

a) Howto jUStIfy an infinite serles is convergent?

b) Is an infinite series Zlnx convergent or divergent, exp]am'?
x=1

._17

¥s.01
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