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z @.REELF A= (4 : -l) Zwﬁl’ﬁ(mverse matﬂX) A", t0%) .

Vi B : TAAHY (GEFRAFTAMTIL) # /% %/ X

A ’%%Hﬂ’(ﬂ RBILspt a0 FAL N (nonlinear differential epuation), ﬂ%’fﬁ] c_z,-.%) 1
- (). B (A = arbyted ZHE Yoo, WE 6,b,C%0 %‘%g—%x E$L.(5%)

(). sREECR AMTH i A #’qji{'f LB IHEGF (e g.enValues and e:genvecrovs)asj'fj

B v N e kLA ik e A K ki g R L h 2 -
Stk (pavabaloid) 371G+ 6955 F et Fln), T PR ARG
258 SE9RE % | js‘ﬁ-d?, . (20%): WMEZ LI kBE LI RLAE,

4 )j—{ aj&ji\'lasj CFT\i*“T ﬁﬁfsi’hmm‘ 5&’””’15’5‘)4%“"4%"]\‘2 Laplace’s eguiation -
: 7 §5 0 EJ:? J@'ﬁ—’f (genemal solution) (/59%) §

- & & jo e asabrdn=?, bHFHEK 201) 1
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[ R ARE e F K A SRR AR BT BE

10}

15]

201

251

e B3 LRE ATUEE R AR LI A RRA
YR BRAAN%R GRBBASANTAEE) » /R %/ R

-~ LI RRAL, SRR A A NLNE, $-R83% 5 TAR30%. .
[/ Newtonian flid, 2. Cavitotion, 3. Iwviscid fluid. . 4. Trrotational flow. |
§. Coviolis force. 6. Form drag. 7. Buoyancy force. & Eddy viscosity.

9. Froude number. /0. Flow sepamtion.

SR BB 5 507 R AT 1 R IAHEE AT ? R EHIOR
- AT 7 5% . _
= 'Tfi]@ iiﬁ,%%(ﬁiié'{fﬂ Eﬁ‘i Bernoulli’s epuation. 1£9%

RS EIGET R CF TR Ak B LB TREA |
Zx FIAHFIORE ¢ TG, BoASRFILAT TEM, AT ]
F N8 BB IR BRI 78 I (Velocity
potential) 4>(x,3,t)éf}’f’7‘ TEREE é’(}?]@i@%/‘%}i BRREIRI
2¢_5$+ ;;-o i

E@%@yk{ﬁ '[(x;t)ﬁmzjﬁg\’f%‘f* fé:‘: . g;H, =0 ;E 4=0. 20% :

AR A R -i-?f-'o&s:-d-
Ik L 2E5R, 3875 Hed R, kK BE H TR $. TR C=C(h L
2. H BRI 2 AR AL R e, HE A~ EIESDLAL
A, PRE ERR PR Y F1R, 2 RGO GRE

R EHT T 20%
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1. For a dam sitting on the floor as shown in figure, where the density of water 7=9.81 kN/m’, and the friction
coefficient between the dam and the floor 42 =0.6, please find the weight W for the dam that would keep the dam in

equilibrium. (15%)

2. For a plate with density p = 80.0 kN/m’, please find the reaction forces R, and Ry, at supports A and B. (15%)

3. For a uniform bar with weight W as shown in the figure, where face BC is frictionless while the friction coefficient of

face AC is y,, please find the angle @ when the bar is in equilibrium. (20%)

4. For a beam shown in the figure, please find the equations of the deflection curve, the angles of rotation &, and fat
the supports, the maximum deflection &§_, and &, at the midpoint C of the beam. {Note: the beam has length L. and

constant flexural rigidity EI). (30%)

5. 7 Please draw the shear force and bending moment diagram for the beam shown in Problem 4. Please also identify the

locatien and magnitude of the maximum bending moment for the same problem. (20%)

P 4m e 4m oo

Problem 2.

Problem 3.

/)\ Problem 4 and 5.

20.0kN

A yid ]

W

e

-<—~4.0m~)|e- 50m —)[

2.0kN/m

B

i 1
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(H¥R)
o

v

#

SRSy R Ry

n: EWEENE  (FFF M)

£/ 8 %/ R

—_—

A

= 0 0 N

3
5

[

A ¢ (30%)

sustainble development
neo-Malthusian
biogeochemical cycle
blue revolution
monoculture agroforestry
acid precipitation

red tide

land farming

BB

- EREEEEE R - 4 - B - R TBELEIR 106:16:1 - (1)

— S - &H B REES(imiting nutrient)F34A] ? [@F KL ?
Q)EF—HEThESEDUFBERY | FEHR 20 mg/L> #84 0.8 mg/L

fa3% 0.16 mg/L - FAFNARBIRFES ? OF LtihrsEs—
PR B SREE A - IR SRR EEIEHERNER LR ERE
B ? (4) SHEERIG . SERTERMLE ?

(b - 4 - B2 12,14,31) 7 (15%).

* FARRH TR BIRKIAL - AR FT DA R — IR B 7

(10%)

A T M AT B A B B P P R R A - ST

BB ANMATR RS L A I g R B AN ? (R RE R E
HTSEY T AEENS ? R ? SRR R RS R0 TS
ST AL ? (10%)

- i T EEERE A | 7 A — R FTTEE R R A T AR A ) S

HHE ? B ? (10%)

N AR T KRR P (DG E S Darcy’ Law), FHEZEME (2)

ﬁ%@%ﬁ’ﬂf@@ﬁ% (retardation factor) , K HRKH - (10%)

- RIBIRE T RO %ﬁ%ﬁiﬁﬁ%ﬁzjﬁﬁﬁﬁﬁﬁﬁﬁ '

T ARTRIE R (R ? Bk AT RS R R R R 3
e SHATELIRIAY - (15%)
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(HhER)

BaP L XEATLLEEAE g4 FRBMA
Vi OB BRMARRREEASE GRBINOE) sz 8w

1. B RS NH, JHER NH,H 100 £5 » SAEHEE2E pH 48

(NI FY K, fEE 1.8x107) (8%0)

2. SRR SIS M (surfactant) AT B A (micelle) » ALK
Wk A SR ) SRS T BRI ? (8%)

3. Rk pH fER 9.1 -#81H 100ml- [ 0.02N FRERYSHEEE pH B

83 F0.9mt; WEZpH 143 » THEI 12,1 ml - EREFE(1)M

B BA(2)HCO, 82 COy2 2R E - (12%)

4. fEE LIRAVIGHE T 308 B (CEC) 7 E3IEEHE (bumic substance)

138 > CEC {HE—R T RS - BT ?

(8%)

5. 7KV — SRR NELT T2, - SRS R eEE —

HEREARIERE ?  (8%)
Cu + Pb? = Cu** + Pb

6. What could be inferred from the following analytical results

concerning the relative ease of biodegradability of each waste? (8%)

BOD; of waste A, B and C: 240, 100, and 120
COD of waste A, B and C: 300, 500, and?240

mg/}
mg/l

7. —ERARBNESER 5000ppm » EHRAESEIIFENR 135

AR T ERRNIRERINE 4ppm - TES R 7

(8%)
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(HRESX)

B 2Pl R BN R 24 A A R
WM B magsepsapurs CEERFHIA)r >x 5>

20

8. FEHRINIRH CI SRS 10°M » HeCl, Z S B RS A K AT H0 14
B10°M > FROk Hg? S HeClL P B » B4 (10%)

Hg? + CI' = HpCl' K,=5.6x108
HeCl* + CI' = HgCl, K,=3x10°
HgCL+ CI' = HgCl; K,=10
HgCly+ CI = HgCl? K,=9.3

9. BRIRALEH © (20%)

(1) B-PHB

(2) endogenous respiration
(3) Acinetobacter

(4) Thiobacillus denitrificans
(5) cometabolism

(6) coenzyme

(7} sludge bulking

{8) Calson index

(9) acid mine drainage
(10): .Gram staining

Lo, BASHIAIEIZ 2 Bt - TR A R SRR
HERK VI 2 SR+ — LTI S
F5 % (high rate) - ¥(standard) B JEERHR4R (oxtended aeration)22 75
o RIS HE A S B EHY - SRR shtch
X = TR PSR e 4 BT 2 BT
2k ? (10%)
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(HEX) BLbhkE AT-LCEFEAE R EFEAA
A B %Tﬁmm%C%%'?%%ﬁf ®R) %1% %[ X

3100 4 0 WRERL r REBES  HEEFH -

1. 3RAIRIAE 54 F 5 (Sequential Searching) & =744 # 4 (Binary
Searching) 4% « (10 4+) :

9. AR (Boolean Algebra)i AR oI A B oy o B WL R o

€10 29

3, 4738 File Allocation Table(FAT)? RE T AR AHM? (104

4 HILEAEESARB T  #73% Round-off Error? 473 Truncation Error?

(10 %)

5, SERJLHE—

18 A E B8 (Personal Computer) ' #MAFIEER TR Rk

T30 # #538.% (Technical Specification)& K - (10 %)

6. BMMAHR—

37 - (10 %9

T WERAL

% 124 Basic ~

452k B 4 ¥ 8% (Special Purpose Software) Z Mg #EEEF

a(l, ) a(1,2) a(1,3) £®BA b(1,1) b(1,2) b1,
a(2,1) a(2,2) a(23) b(2, 1) b(Z,2) b2 3)
a(3,1) a(3,2) a3, 3) b(3,1) b(8,2) b33
Fortran - Pascal & C EME % » Bl A foEm B

O A PERABEUBEFAEA BBz - 204

8, KELA—EAREE RAATEREAER - BEMAIY w4 (Internet)
gy EE(G 48« 2B A 85 T (Configuration)) - (338 EHE)

(20 %)
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(HER)

B 5 %l R BN A 4 A R

L]

VA B IREREES (EY SRR ) % | R &

. BELE .

T BAR(5%)

EIB(5%)

AR % R (policy)?H 2R (Marine policy) ? A% ERE

— B X A HUR 7 (20%)

AR #4568 Bl(public trust doctrine) ; ? B R B MR

3% o AR6Y A AT 7 (20%)

 RBRE TERBEREE o HARRAVEIR - REFE

W R A ERAAME ? RERER TRERNRAHEATE

3 TR, THE 0 (25%)

 EBRBARE-EBEN AATLIRERLEE > ARRD

@i*?%%’ﬁﬁ.i%‘ﬁ}'_ﬁﬁﬁﬁl‘% 2% T4, 2 TEA, 171:-§L

ARG & » BABRA B R REARLEGH M 7 (25%)
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e B2l KB AF-BEFE AR LR AT ERR
B8 (BEREFREALYE i) AR £-X

1. {40%; 8% each) All about limits and continuities.

(a) Consider the following function:

0, = rational
f@y=9,. . .
. 1, g irrational

Sketch the function, and show lim_., f(z) does not exist for all a.

(b) Prove if lim;_,o g(z) = 0, then lim;_o g{z)sin(z) = 0.

(c) Prove if 7 is a positive rational number, and ¢ is any real number, then liMzuwe o = 0.

{d) Determine limy_y00 (1 + %)I

(e) Consider

£ sin %, z#0
0, z=10

fe) = {

Is this function continuous at z = 0, why?

2. (10%) Suppose 0 < a < 1. Let f(z) = az+z?sin & for 7 # 0, and let f(0) = 0. Show that f is not an increasing

function in any open interval containing 0.

3. (20%; 10% each) Evaluate the following integrals:
{(a) [cos{inz)dz
(b) [ i

4. (10%) A cylindrical hole of radius @ is bored through the center of a sphere of radius 2a (see Figure 1). Find

the volume of the remaining solid.

5. (5%) State the Taylor theorem. [ &3t 8H .8 Taylor series FE(Z {4 ~ Taylor
~ 8 7 (remainder terms)&E o ]

expansion 2 225, ~ BLRHE

6. (10%; 5% each) Determine whether each of the following series is convergent or divergent. Justify your answer.

{a) 3252, m;, k is a positive integer.

(b) Tol2 oenye

7. (5%) Is it true that 1 -3 41 -1 4114, isthesameas 1 —3-1.41-1-

[FHE  A—ERFN2Hhi—BRFIRXERHIIFR]

Figure 1
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wes) BRI REAT-GEF LAY LR LT HEAR
H B 3L Vs athind i RBEE) szn v /%

—EEHANNGARNE AL - MERGHRLFRAMRRE
B w BB R MA MM ES BN L ESRILES -
BB TEEHERRRLTEAFT MR BEDFHBRES
0.08 » 7 :

@QEZHFHBELATERANRFERFGRERLS ST
bYRE—BATBERAMBKRASHORERS D ?

| (12%)
IBRXHY AMAEE LRAMERESI R TR
Fxy(x,y) ) T 2
" 0 0.20 0.25 0.10
1 0.10 0.30 0.05
RTF &4 :
(a) E(X); Var(Y)
(b) E(Y); Var(Y)
(¢) Cov(X,Y); Cov(Y,X)
(d) O x,y (Correlation Coefficient)
(20%)

Ju

VR-mERF-ABRGREAL  UAHSE RSB MK E
FEGLE - SAEEMEATESELE P R TAEMER
£ E B 20%(Bp P0.20p) » 48 — & AT S04 R BT - £ 95%
BEHRAET » R ATE S P0.10 B EAE » 3
PAMBRGHEZBARIIEZ S VERA? (18%)

W FHRBEUTEEZES
(a) ¥ Jt4& Rk € # (Central Limit Theorem)
(b) #&4# % (Conditional Probability)
(c) #13%Z(Type I error)
(d) A 3% £(Type Merror)
(20%)
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mn

(&)

AP -

JH B

A% 5 g FAE - E4E  A S EA

‘zé%‘%’ (‘éﬂ%i’?’fz’gﬁiﬁ?,lﬂéﬂp’%) # 2% R 2R

A PLAREVNERET-ARAFELRZIHERE

U GETHHEREADSH  UENMELZHEAD

FREATBBHY) > AIEEXEB0EE (A2EERF) RE

HREH X

@%ﬁ&&ﬁ’ﬁuﬂﬁﬁﬁ$%°

SR B R T (L1979 £ 54 OS5 FHA

SaWBALT K THZHBUE

BB

(R Fared

K b

logY=loga-bx

logY=2.71-0.0365x

SE&E (D

B B $4k

(QF M XENBELZFEFEET2BLES —HERE Ok
FERE K EE 6 NE 2R HAHZHEELAT?
O EREAMAER(98 £ EHRUER  ERK B BN T

logY=2.69-0.0286x

FHEETANEME > FREXESARLEZHEELELS
B BHRFEFARABZETEEIRLT? (15%)

HBRE

ﬁ&ﬁi%?iﬁ%ﬁﬁﬁﬁﬁﬁﬁﬂﬁzﬁ% ik 622
RUEOEFE - HEWMATLERN ﬁﬁﬂziﬁﬁiﬁ%&

ﬂhT%ﬁT
24 6 EH
5 252 107 43
¥ 139 81 40

FHREEH AT A RSB EIARE A RARA N HRAR
BB R % R RAER ? o Tl AR - (15%)
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