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1. Determine Ix and Iy . (25%)

¥y

y=x"42in

0 2in
2. Determine the moment of the force applied at D about the straight line through the hinges A and B.
(The line through A and B lies in the y%z plane.) (25%)

}z

!/ "zm ~ 60} 1)

3. Please describe following terms (25%)
(a) Prismatic bar, (b) Saint Vennant Principle, (c) Factor of safety, (d) Statically determinant structure
and (e) Stiffness and flexibility.

4. Please calculate the internal torque of each segment of the shaft shown in the figure. (15%)

y 900 N-m

600 -m 250 N-m

5. Please plot the bending moment diagram of the beam shown in the figure. (10%)
19 kN

8 kNem ; 3 kN/m

A B ¢ D
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1. Explain the following terms: (Each 4%, total20%)
(1)Conservation of mass (2) Buoyance (3) Control volume (4) Perfect of gas (5) Vapor pressure

2. At what height A will the rigid gate open 1f his 0.8 m. , Hinged at a point as shown in the figure.
(20%)

CWater
, . i
Hinge
[/ S g Stop

Flg 1
3. The 3-m-wide circular gate shown in the figure weighs 800 N w1th center of gravity 0.9 m to the left
of the hinge. Estimate the force P needed to open the gate. (20%)

Water -

3o

A F;g 2
4. The velocity in the 2-cm-diameter pipe of Fig. has only one nonzero velocity component given by
u(r,) =20 -r I r,2)(1- ey m/s, where r,is the radius of the pipe and # is in seconds. Calculate

the maximum velocity and the maximum acceleration:
SREFER 2 YRE & - (8%)

(b) Along the centerline ofthe pipe . (6%)

(c) Along a streamline just close to the pipe wall. (6%)

}'\5\ R _...- tw‘m .
& X /3
L R e

Fig. 3

5. There are three very important laws for fluid mechanics to deal with the fluid problems such as the
(1) conservation of mass (or continuity equation), (2) conservation of momentum, and (3)
conservation of energy. Write any equations to enhance your explanations. (20%)
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B8 A4 7 (20%)

AT 5% R BF 7 AT3E KRR I ? 3 — 5 KRR I B A ) 0 A o R IR KRBT  (20%)

HAABR(EE)ER - KERRAAREFZ MM BRALT A EEEAEBR(E
E)ER - 20%)

B AEBAEENBEYSEHAERL  AMSERLIES - SR B AR B AT A
(natural capital) @35 7 & ? F AT T ko fTH| A 3E 2 B R A RERBABNALE 7 (20%)

{57 3F tar sands ? 47 3F shale oil ? GH AR EHIL > DB A B R AERS 7 FHRA KL i %R ARR
SR o (20%)
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1.
2.
3.
4.

— > BRAEE 20% (HARS S RRBLERARTZAY  FEARET!)

Sustainable Development
Carrying Capacity

High Seas

ICZM

= F&&E 80%
1.

EM B AR DEEX AT (10%) 7 3 R 48 M 2 BUF B4R L B AT (10%) ?

Yo EMRBERBEARD  BRATTHLIBEENAET (20%) -
EHmEmBEGE BENEEETRYE » ¥IRA &% & Exclusive Economic Zone (EEZ) %
MR RB A A (10%) 7 T RE @ ER 8 & B4 (10%) 7
EHEBRMHRAGREEBZEMR  HHEnERBEREFEIRE - £RHEFE TR
HREEH THRRE | AAELRL  FRALTRE TEFRE ) 2EE (10%)?
J& 8 F 69 )R B A AT (10%) ?
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1. [Ordinary Differential Equations] (15%)
(a) Solve dy = (y* —2xy+x* +)dx  (5%)
(b) Solve " =3y +2y=xe** (10%)

2. [Linear Algebra) (15%)
(a) Find out what type of conic section is represented by the quadratic form 9x7 — 6x,x, +17x; =72,
transform it to principal axes. (10%) :
(b) Express [x, x,[ in terms of the new variables. (5%)

3. [Vector Calculus] (15%)
Evaluate a line integral if’ .dr , where F = xyi+ yzJ + xzk . The surface equation of paraboloid (3l

Y2 REHER) is z=x7 +y* for x* +y* <9, and C s its boundary surface.

4. [Fourier Series] (15%)
(a) Find the Fourier series for the given function:
k,-nml2<x<rm/2
=47 10%
@) {0 , Tl2<x<37/2 (10%)

1 1 T

1
b) Show that, | - —+——=+:-- = 50,
(b) Show tha 3t577 7 (5%)

5. [Laplace Transform] (15%)
Solve the given IVP y" —3y"+3y' —y=t%', y(0)=1, y'(0)=0, y"(0)=-2

6. [Partial Differential Equation] (15%)
Solve the following PDE using the Method of Separation of Variables.
2 2
—Z—xg+g—yg=0,for 0<x<L,0<y<h
bbundary conditions: ¢(0,y)=¢(L,y)=¢(x,0)=0, ¢(x,h) = f(x)

7. [Residue Integration] (10%) .

Evalueite f” % g
—4cos
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1. 3Xrb#x & 3298 & 4. (anaerobic) » #1 4. (anoxic) & 4F &, (aerobic) A& 4 & 32 58 7K 89 R 32 Bk
# > B BHE—1) o (10%)

2. MAARLBEIARAAKET ZHMAEWIIAZ - FHRA LAY LIETL? R B R AT ?
(10%)

S ATEYTEMBMN ? WTRRA 9 FAERBBABFTZAREEL ? (10%)

4. HEBE R VITRTHEE? FFibiBe S FTR T AEA? BRHAE T &9 & 7T 7K BOD
& B &g A1477 (10%)

D, BATEBE VA MMAR L LB T BT TIHMAFA? EHREYH ERANMERMEEZM? B
¥ L3 4 58k F X 4.5 € (Cation Exchange Capacity, CEOAMMEL£? (10%)

6. FIAMNER — A MBHRNLE = 7E? (10%)
7. FRATE F £ 2 (chlorine demand)$i £ £ (residual chlorine)? (10%)

8. FHELA LUR 7T ) (Winkler Method)# i8] K & 15 £, 84 4 38) B 32 ZAT? MRk F COD (Chemical
oxygen demand) &4 B R 2 5472 (10%)

9. BACRIR K& ¥ F 224745 7 42 X (Nernst equation) » 3% % h 2@ F 2 X (44 %M WHER) o
ERER B RE—H) o (10%)

10. 353888 4eT 3 (A) — 5 8 /7 %% R_JE (first order kinetic reaction) (B) & i % /& 4% (adsorption isotherm)
(10%)
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%3 BEE [504])
1. (10%) [ #3285 RBHEMR T ]

(@) (4%) FI B GIH LU ERNE -
(b) (6%) IR 43t BB BF AR E B RFER -

2. (10%) [ % BEn#iie]

Ak AR X (1= 1~N) » £ RARREF > BB R AR TR & H Bt N(T,0) ;

b T BAATLY > cARKIEEGE - AT FIMA

(2) 2%) B B Abib BT BB AR

(b) (2%) EAZEIB G HBEEIHE NO, DL £-0<z<+0 B-30<z <+30 Y &M
PS8y &5 R R R ATR?

(©) (6%) ZAZRALATHI AR M E AIF A > AL FHE - TRABAFHOMALEER S
477

3. (5%) [#stE %]

3 TR (boxeplot) &% £ AL B L AR T x, 43 B 0 MR RALEA
g - -

4. (10%) [t 2 ey ® o]
FIEGH AR E AN OERESTELHE SR BAYRAAHEXRAL DR -

5. (15%) (=57 ]

(@) (10%) #F Ry ARAEG=1L.N) FsLEFE) SR E-—a %y A&i1EE
B - FHERRGENGD, = F+ B, BEBEF L RS, -

(b) (5%) % B %k x, 4 =4 > L BUTREY RiEH - S ABPE X EFE X -
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6. (20%) [ E#ipe ~ ANOVA %k - 3R F& 7]

FERRBARAELHERNSEEE  SHRA B CEZRARANLERE UTHAEARE
ERFEHEYETE (B —RAFAET—HOENER) - RE2 RN EELT R

2B BERGEEX,
A 5 4 8 6 3
B 9 7 8 6 9
C 2 3 4 1 4
gihl;( a= OOS*XLZ\E}E&' @%7%% ?%Z%E;E\-‘é’/% —% ° [%—i : %@J{ﬁ -F:)‘gs,z,lg = 355]

7. (10%) [iainoEe]

(@) (5%) # ¥ S FOMBERHRFEBIHE LS8 BF4E5EwR ; B8 X ezl s
—WBEFL > KRR 20 DNEA TEHRE -

(0) (5%) B £ BEF T H SHEHER ; UMARTELMEFE  HIRS0AFT > ZEREF 2 AARE
ERZAME -

8. 20%) [fZ#ER ER A N&Z|4])
B E AT EMBEGR RS BREES N A 3.2,2.9,34,4.0,3.7 & 3.8kg e K
(a) (8%) R BMEMHBHRT » REREEAL SUNHEREM
(0) (8%) X B UNELREEF 4> BHEEXEEHL 04 RERTFHEEZ SUEBER -
(€) (4%) tbix L HAETFEHRE B E R AR BRI EETHIBEYER -
35 0 R B Zy 0 =1.6449; 1) 4y55 =2.571; )
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1. (10%) About Limit.

Jx -1
x-1

tan x

a) (5%) Determine liIIll

b) (5%) Determine ling
X=> X

2. (30%) About Differentiation.

a) (10%) Given y= f(x)=x>—3x*+5x—4 and x = g(r) =1 +1, find %

2
b) (10%) Given x =t—1>, y=t—¢, find fo.

¢) (10%) Given y = xcos™ (2x) —%\/1 —4x* , find % .

3. (30%) About Integration.
a) (15%) Evaluate lez tan™ (x) d.

b) (15%) Evaluate JZZ—]ZTZ‘ X
X" +4ax

4. (15%) Prove that an inscribed rectangle in a triangle (= 4 % 2 P #:4£ ) has the maximum area (&
A & #%) equal to half of the triangle.

5. (15%) Find the arc length of the curve (# & Z &) y = %(x2 + 2)3‘!2 from x=0 to x =3.




