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1. Please describe the following terms in English. (10%) .
(a) Saint Venant Principle
(b) Principal plane ' .

-
L

o

2. Please draw the shear force and bending moment diagram of the beam shown in Fig. 1. .
(20%).
15 kN
20 kN/m ‘

10 kN/m

Fig.1

3. The machine part shown in Fig. 2 is 200 mm wide by 25 mm thick and is made 0f2014-
T4 aluminum (the yield stress is 290 MPa). Determine the maximum safeload P if a factor
of safety of 2.25 withrespect to failure by yield is specified. (20%)

50 mm

25-mm T
radius 50 mm
(typical)
Fig. 2~

4. As shown in Fig.3, the length of bar 4B is 350 mm. The moments exerted about points B
and C by the vertical force F are Mg = -1.75 kN-m and M¢ = -4.20 kN-m. Determine the
force F and the length of bar AC. (15%)
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Fig. 3

5. The cross section of an earth-fill dam is shown in Fig. 4. Determine the coefficients a and b
so that the y coordinate of the centroid of the cross section is 10 m. (15%)

}."

¥=ar—bx

{ L0 mn |

Fig. 4

6. From Fig.5, please find the reaction force at E and the axial load in member BD of the
frame? (20%)

Fig.5
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1. (24%) Explain the following terms: .
(1) Vapor pressure (2) center of pressure (3) system (4) boundary layer '
(5) no-slip condition (6) free stream (7) energy equation (8) minor loss

2. (16%) What is the pressure of the air in the tank if , =40cm, [, =100cm and /; =80 cm?
Mercury specific gravity 13.6. ’
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3. (15%) Surface AB is a circular arc with a radius of 2m and a width of 1m into the paper.
The distance EB is 4 m. The fluid above surface AB is water, and atmospheric pressure
prevails on the free surface of the water and on the bottom side of surface AB. Find the
magnitude and line of action of the hydrostatic force acting on surface AB.

§<,..2 m—st ' ,

4. (15%) A metal part(object 2) is hanging by a thin cable from a floating wood block (object
1). The wood block has specific gravity S, =0.3 and dimensions of 50 x 50 x 10 m m .The

metal part has a volume of 6600 mm* .Find the mass m, of the metal part and the tension
T in the cable. Assume the water density is 1000 Kg/m?.

/@ 2.5 mm W

A —

5. (15%) The‘x-component of velocity at points A,B,C, and D, which are 10mm apart, is
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measured to be 5.76,6.72,7.61,and 8.47m/s, respectively, in the plane steady,

symmetrical, incompressible flow shown in Figure in which w=0. Estimate the x-
component acceleration at C and the y-component of velocity 6mm above B.

w@

B
e o

6. (15%) A water jet is defected 60° by a statiohary vane as shown in the figure. The
incoming jet has a speed of 30m/ s and a diameter of 3cm.Find the force exerted by the

jet on the vane. Neglect the influence of gravity.

i .

et
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1. [EEYZE M (biodiversity) ? B ERFEYZSEME?H
EA 55 K B 1 (sustainability) BB BEME ? (20%)

2. {E £ R R B (ecological footprint) ? T SB 2 Fi(carbon
footprint) ? 8K BR(water footprint) ? (20%)

3. BB RNEYE | UREFSRINEERRIR.
(20%)

4. SR EME G E £ (traditional agriculture) SE KB R
(sustainable agriculure), BRIt R LBEEHEMAEE
1 2 ERIRATRR 2 (20%)

5. £ 2011 K , EREFERTETE T LEHAERRE |

| {LEEAM(UNFCCO)RMBI A ®(COP17), HERARE
MABLE KRR | SREEET 7 BRLEiE 2 IRER B RE S
HEBUHNERSRENRIEEEBEHRT ? (20%)
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(1) (20%) Given a matrix: 7 2 13 4
7 0 7 1

(a) (10%) Find the reduce form of the matrix and its rank. ‘
(b) (5%) Find a basis for the row space of the matrix, and the dimension of this space.
(c) (5%) Find a basis of the column space of the matrix, and the dimension of this space.

(2) (15%) Find the general solution of the following homogeneous linear system and write it
as a sum of column vectors.
—'le + Xg — 3X3 + 4‘X5 =0
{ Xy —5X3 — X4+ 7x5 =0

(3) (15%) Find the general solution of the following non-homogeneous linear system or show
that the system has no solution.
4x1 —x, +4x3 =1
{ Xy +x,—5x3=0
—2x1 + X, + 7x3 =4

, 50 0
(4) (15%) Produce a matrix that diagonalizes the given matrix: [1 0 3 ]
0 0 -2

(5) (15%) Use the principal axis theorem to transform the following quadratic form to the

conic.
4x2 — 4x2 + 6x,x, = 8

(6) (20%) The statistics for rainfall in City A are as following:

A Given Day Following Day Wet
Wet 208 out of 320
Dry - 115 out of 500

Use these figures to construct a Markov chain for predicting weather in City A, and
answer the following questions.

(a) (10%) If today is a dry Thursday, what is the probability that Saturday (two days
later) will also be dry? ' ' _

(b) (10%) Determine what are the probabilities that a day will be dry and wet in a very
long term future?
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1. Integrated Coastal Zone Management

2. Environmental Impact Assessment
3. Exclusive Economic Zone

4. Coastal Hazard

» Frﬂ%:% 80%

1. FRAEABEZHENE (10%) ) REZLMRE T EEHE 2HE (10%)7?

2. 474 Marine Protected Area (MPA) (10%) ? #R AL AEBAEE X AR (F X
BEL&% B BEIF X - #HAERE @& L 5RH) (10%) -

3. 2011 £ B A5 b HARBEEF Ffﬁ%‘ﬁél%\z‘iémmﬁ M LERBERR
BB AR EEN > FULERATR LS THEEKETE R
S EREER (10%) u&ﬂéz%:aféimiﬁ .zaﬁk,j% (10%) ©

4. HF HEHFTRMET > BRHRA (10%) -

5. % Fﬁﬁ#%l PAE AR E R EFERERRAT %ﬁﬂéﬂﬂ%imﬂ}%?%ﬁé
HEZHAESR (10%)

I
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1. 4738 E 338 & (cloud computing)? s E ey 45 gL+ %@Eﬁzéﬁ A%
7 ? ExEE TR EA 47?7 (20 )

2. {738 szovwwzoﬁ%z&M&ﬁm%%%?@OA)

3. WHERTFIREMEBA » 518 H EHAEMEXAIMOE  FRAAR
EROBERRARB I B THRZEZMAERGEE - (205)

4. 2% E 4738 £ 4t (primary key)& 7k k4 (foreign key) ? (10 ’\)
5. T3 BB Y P R B E A R ? (10 ’\)

6. {738 raster image(48#% %{2) & vector image(f1 E81%) ? AR E
Z 2B BT BHEBEMFIRAZ - (10 %)

7. BB R TAEIEEEFTRE B 1677 - 2585128~
36 R 52 M AE - [HE] REEETHEX - (10%)
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1. [Ordinary differential equations] 10%
Test the exactness of the differential equation 2x tan y dx +sec® ydy = 0. If it is exact,
solve it. If not, find an integrating factor and solve it.

2. [Laplace transform] 15%

4t,if O0<t <1

Solve the IVP using Laplace transform: y"+3y'+2y = { S ifral y(0)=3'(0)=0
’ 1 ’

3. [Linear algebra) 10%
Given the quadratic form 4x? + 6x,x, —4x> =10, transform it to the corresponding conic
section (using principal axes).

4. [Vector calculus)] 15%
Find the flux of F =_[ey, —e’, e"] over the surface S : x° +y°=25x20,y>0,0<z<2

using the surface integral I I FendA.
s

5. [Method of separation of variables) 15%

2
Find ALL possible solutions for PDE 0 z;(:g, ) _ au(ayx,y ) by method of separation of
e

variables.
[Note: Please include the constant coefficients in the solutions, since boundary conditions
are not specified.]
6. [Fourier analysis) 15%
Find a Fourier series solution for a periodic square wave g1ven by the function:
f(x)=0, -2<x<-1
fx)=k, -1<x<lLip=2L=4,L=2
f(x)=0, 1<x<2. _
in (a) series approximation (5%), and (b) expand the series to the term includingn =5
(10%).

7. [Residue integration] 10%

dz .

Evaluate the integral § 2
Csindz

8. [Modeling) 10%
. The un-damped forced spring oscillation can be modeled as the following 2nd order
differential equation. Solve the problem by finding the spring displacement y(%).

Y+l y =cosat, y(0)=y,, ¥'(0)=v,, and o # o]
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F—8m B2AX/HERAM  [50%]

(10%) .
“BEARE RANFRAOIE  FAI>RPLIASTBEREL “BE #=
REXRRA -

(10%)

EFRIG N, O RBETT  XAERTEHE  c BHRERBE - 37
87

(a) #3555 B & % p(x) 89 $L2
(&&%Eh&%%‘*‘%%IL’+a+w&&%% BEMe EHBREL

%> %?
CLEBETRENHE » X425 mean ~ median B mode 5B AL E -
. (10%)

(@%$%#%?ﬁm%mﬁ%$\mZ%&i%ﬁﬁii%ﬁ7
O pAfAE LR E RO EIZRABY -
. (10%)
(a) it s 3+ (descriptive statistics) sy £ 2 & u%gf;:cg BRI -
(b) #3% #3+ (inferential statistics) #y X AR AL GIE BB P 5H -
(10%)
@173 "4&% 8B, (boxplot) ? AT H L4 EET -
b) FURBAEE Y, (=1~N)ZFH4Ex ﬁi%?fi:\%ﬁ{éx v RRE AR M A E
Rz#2RX -
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6. (15%)

FaBEARNERFETR  ARRREESFOSBY CEHES !

Bk y (m/sec): [0.0,2.2,3.5,4.1,4.6,5.0,5.1]
&4 x (m): [0, 5,10, 15, 20, 25, 30)

@ HBRFREGBEENED, =5, +Bx, LR -

(b) FH A L BsEiE M aBNGy =4, +8x X B, R 57 tt4hE

SFH1AE -

7 (20%)

FRAUHAZEZR X NAELNNEANERLRES> A [32, 29, 34, 38,

34,2.6) »F -
(@ RZEMAERZFHBEAMBZRBGHISYIFZIARME

O BEMELLBREIREREZS 04 KPR ELBEZREa =0.052EHE

Faj °

-

8. (15%)

%%ﬁ%’:ﬂ%%%@& 5 FAHELEREEALEVDITRAZE - SHEHHITYERE §
o EUALEREH
2B EHBO =025  BEABEERE =005 FREZELLEHRTAE?

4 FreAERsEEN A (35 34,33,32,29,3.2,3.1, 25]




Bl L A 101 % 4 B R L AR - B 3Eig A F S

ﬁa:%ﬁ%[ﬁlgﬁfﬂ%ﬁ%%]

AR

k- 4177

£3E B3 E

7

»
X

£ (V) B

oft Sigrificance:

TABLE 241 Crificall Values of ¢ for » Degrees of Freedom and Selected Levels

Numter of Degrees:

Significance Level, « (%}

[F(v.0) WA

off Freedomm, 10 5 25 1 0.5 0.1

% 3.078 6.314 12706 31.821 63.657 318.310
& 1.886: 2920 4303 6.965 8.925 22.327
3 2353 3.182 4541 5.841 10.215
4 2132 2776 3.747 4.604 7173
5 2015 257% 3.365 4.032 5.893

% 2447 3.143 3.707 5.208

7 2.365 2.998 3.499 4.785
& 2306 2.896 3.355 4.501
cH 383 2.262 2821 3.250 4,297
ji(0% %372 2.228 2.764 3.169 4.144

Degrees of Freedom and Selected Levels of

Significance Level, « (%)

20 10 5 2.5 1
# 1.64 2.7% 3.84 5.02 6.63
2 302 461 5.99 7.38 9.2
3 4.64 6.25 7.81 9.35 11.34
& 5.9 7.78 9.49 11.14 13.28
5 7.29 .24 11.07 12.83 15.09
5 8.56 10.64 12.59 14.45 16.81
9.80 12.02 14.07 16.01 18.48
1£.02 13.36 15.51% 17.53 20.09
1224 14.68 16.92 19.02 21.67
1344 15.99 18.31 20.48 23.21
1463 17.28 19.68 2192 24.72
15.81 18.55 21.03 23.34 26.22
1698 19.81 22 36 24.74 27.69
1815 21.06 23.68 26.12 29.14
19.3% 2231 © 25.00 27.49 30.58
so.€F = 2354 26.30 28.85 32.00
AR 2477 27.59 30.19 33.41
2276 25.99 28.87 31.53 34.81
23.90 27.20 30.14 32.85 36.19
25.04 28.4% 31.41 34.17 37.57
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1. (20%) [Derivative] (5% each)

() f(x)=x%"; (b) xIny—-ylhx=8;

© 1) -—2 -z

;@ f(A)=hn°

2. (10%) [Derivative] (5% each)
2
Given (a) x> +y? =3, find yand j,x—z,
8z

oxdy

(b) z=ye* +xln y?*, find —and

3. (20%) [Limits] (5% each)
3x -3 J_ 1
@ lim

;
x—1 1 x—0 1

x ln(2x 3)
© lim—F W @ lim———

x50 sin x—>2+ x -4

4, (30%) [Integration)} (10% each)
@ J' xdx ®) J' cos2x

5 (10%) [Application]

neighborhood of (2, 2). Determine the value of y'(2)
6. (10%) [ Application)

bottom tip?

height from bottom where r=0.]

Find first derivative for each of the following given functions with respective to x, @or A4:

. d + 243
S © ELxu(nu_) du.

Let x and y satisfyx® —/xy + y* =6 and assume that y is a function of x in the

Water discharges into a large conical tank with its top open. The radius of the top is 5 m
and vertical height of the tank is 10 m. If water is running at the constant rate of 2 m’
per minute, how fast is the water level rising when the water is 6 m deep from its

[Hint: Volume of a conical shape =m#/3, where r is the radius and A the vertical
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1.

2.

9.
10. 27 BODs B} » K&K EHE - BRIGH RMAEH » REMTE ? (5%)

11.

ko A F A& 4 $dis (biotechnology) i) B A2 R 3R 3275 4 69 K148 7 (10%)
o177 K M i B (coliform group) T 38 A4 & K B 75 $ 69 £ M 3548 7 (10%)

EAUMELHAKER BB BN E BT E 4 B Bk B 25 A7 4 Al
Ko SERAK o MR A S AR R IR o SR YR S AR Rk
TH QAR 9 T 2 SLR W M AE SR XA AR 9 (10%)

{7 38 L 38 9 7 8k -7 X 4% % F (Cation Exchange Capacity, CEC)? & 4~/ # & (humic
substance)#y 3% CEC & — R LEFH RIK?BH B GELRAMFEEE)?E— L+
B 5 5H 7T X #&(exchangeable) 7 8 F 4 £ 4= F (in milliequivallent per 100g of dry
soil): Ca”, 21.3; Mg, 5.2; Na', 4.4; K, 0.7. %4334 282 CEC14 » ##R
R — S TR A (RRAL— 32 R R) » T k4 CECH -

(15%)

U EEERAKREEB (o £)5 5 #R B2 (4o Beer’s Law £) A 47733
ARESLIBEAERBFEEIEZR - (10%)

3R TR P 8% 8mg/L. 100g 89 E #E(CroHpOn) R ANSHBASTF » £ M55 e
WA S D NFITAZIERE? (C=12; H=1; 0=16 g/mole) (8%)

% AT 5 R & R % ) 7] & Nernst Equation (pE= pE° + (log[Cu?*]/[ Pb**])/n) » 36 K i
P4 % B o (8%) ' |

Cu®* +Pb=Cu+Pb?" pE’=7.84

{57 38 #7 B2 7T % #p (emerging pollutants)?34 R % E ARG HEIT R WA ME? L4 AKC
Z B E X 4o fT? (10%) ‘ ' '

Kk EB S pHE -8R FHH? 2F  BE—HI3H - (5%)

FEETIMAMALE XK E L EHX (9%)
(1) hexachlorobenzene (2) TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin) (3) nonylphenol




	MX-M350U_20120320_160847.pdf
	MX-M350U_20120320_160820
	MX-M350U_20120320_160915
	MX-M350U_20120320_160928
	MX-M350U_20120320_160946
	MX-M350U_20120320_161003
	MX-M350U_20120320_161656
	MX-M350U_20120320_161711
	MX-M350U_20120320_161753
	MX-M350U_20120320_161807

