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(2) f (x + 4)cosh 4xdx
) f cos™ xdx
(@) j' (x +1)*° (x + 2dx

3. LA Taylor Series FRBHZEHE-LFE » K sin 0.1 FRILEL IR HRZE
(15%)

4. 7ERSRO (B —EBMOMIEERT = 311 + 7] + £k > KR
f t BFRSER BT IIEREE - (10%6)

5. f(xy)=xcos’y sRfEx=2y=m/45E  fEEREGD 78
FIFTIE S (BIRRR) - (15%)

6. [EREERE
F(x,y,2) =3xyz% + y?sinzj + xe*k . xVaFm
VeF (£ 10%)
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1. [Equation/Brief Answer : 48 % : 7@ 5% + 1@15%]
1). Continuity equation in a two-dimensional incompressible flow.
2). Bernoulli equation in a two-dimensional incompressible flow.
3). Navier-Stokes equation in a three-dimensional flow for a viscous fluid.
4). Reynolds number.
5). Froude number.
6). Terminal (fall) velocity.
7). Venturi meter?

8). The three laws of similarity in modeling a prototype condition. (15%)

Foaey HEA [504])

2. [Hydrostatic force © 15%] (B&F, 1999)
A small far dam has water of 2 m deep on one side. The
width of the dam (the dimension into the page) is 4 m.
The density of the water is Paer = 1000 kg/m’. If we
peglect the weight of the dam and the atmospheric
pressure, what are the reactions at 4 and B?

3, [Flow through a vertical constriction : 15%] (F&N, 1995)
A 500 mm diameter vertical water pipeline discharges water 500 rn Dia.
through a constriction of 250 mm diameter. The pressure
difference between the normat and consiricted sections of the
pipe is measured by an inverted U-tube. Determine
(1) the difference in pressure between these two sections
when the discharge through the system is 6001/s, and
(2) the manometer deflection, h, if the inverted U-tube
contains air.{(assume no losses and gyae =998.3 kg/m®)

250 mm Dia.

4. [Hydraulic modeling * 20%]
Air flows with an average velocity of 10 m/s through a circular pipe having diameter of 250 mm,
under the condition at 1 atmospheric pressure and 20°C.
(1). What must be the average velocity in a model of this flow to be reproduced in a water pipe of
60-mm in diameter, if the flow is dynamically similar to the prototype?
(2). Find the pressure drop in the prototype, if the pressure drop in *he model is 200 kPa.
[ Hint 1: In (1), equate Reynolds number for the prototype and the model; and in @, Ap=pV*.]
[ Hint 2: Given kinematic viscosities * 14 = 1.51 % 107 m%s, Vs =1 X 10°m?'s;
densities i = 1.204 kg/m>, pyarec = 998.3 kg/m’ 1




BXFLRZODBREEBIRBAERRE

8  BEWMIEE awratsgs) %275 % | =

— - EFEERI AN ) (BERBLER - TUERTHSD)

LT FHTE A R KRB RZ R AFARM? (AR RQEMBO)EN — )RR -3 -

2. A fi{Nansen Bottle) & 19 B MM EBR R b A HH - L X227 () ARBRA PARIE &S IIINR -2
wE - .

| SERARMCTOATAEAKBREOAN? (NARMEART BT EQRNERROA T AALETEDN
FRAyE - .

4%%&%%%%#&$&$§%%%Nﬂﬁﬁﬁ*&-Kﬁﬁ*%Aﬁﬁﬁ%@&%%iﬁTﬁﬁlﬁ@ﬁ
BHPLHARBERBAGBEEAEFT R - .

SBERB -2 ARTMEATERNEZRLE THAORRENBES RSB 27 (NERRRE®
(B) stk (4)nm -

CARKFERERTRGAAAESTEF Qe1EY » BWHFAER AR BB 5 5(1)% @RS H (271 3£4(3)
MK B (4) 2T sR AL U -

TARRREZHRARERERFFONES > BHERARZIZRHET A1) EBRA S QEEREHE)
HE K SR B L SR AG(0) 2 BB A U -

8.2 T3 M B AISV(ISv=100m¥s) ()02 (22 (322 (4)220 -

9. 7474 R /R 3¢ % 3% 4% (Ekman Spiral) &4 B 1548 35 £ & 557 (1R =R 3 5% ) 26 4w 6 BUE 77 (2) 588K T 9 B ) 4 54
RACPRAEH B EE N BBADERLORELHFTRAL - :
NEARSRAMELAOEATHEF AR BAN > R4S RN BRBAE & B M T BHATE A T 52

BAR (AL HO)EA -
NeAMAHFRERZRRFRAMEH - ARFEOHFHAGL? (NS R0 BQd &6 RO)d & b)Y
EACE I ' : '
12.F — 3 H 2 B AR - RBARABRY > BARIE - FHANG B LS RBANY  AGBESTEE
BHRBAT(NIBERQNABEQ) LM @) LSk -

1B3.RFE BT H A B H K% % (Significant wave height) - 4@ L 3% 2 RS Rl B8R - FITE S FIEBE A
89 % b a0 T3 1% PR AT B W BAE T (1)12(2)1/3(3)1/4(4)177 -

143 15 S R 2 ol HIL #5232 22 872 (Wave steepness) » & BhA8 A8 70 55 - s o M4 36 08 AR T 0 3735 8 ok
Big 4% () B4k dR4EE & B Eaa? (IN2Q21806)1/4(7 -

BRBRANRBEAFH » BRAREX S REAIES R SRIESTAIES - 2RMEAE R LB RASBETER
RAEEBNT (154 82) 3 R0) sk} 4 -

BRRARGEABHBEHE > RAERT RS TREABRE » B E2R8? (NARSRILEBO)D
B E T '

11%&%@%&%@%%%&%@E%iﬂﬁﬁﬁﬂ%%ﬁ%ﬁ*ﬁﬁ&ﬁ%’i%ﬁﬁﬁﬂ%%ﬁ?mﬁ
SHES NS ERRACNARHRIGH B BRELBES -

BAMEESRBRGEF T LI RRIVE e R BERERAZANAE? NRXQIAGIE TA S & -

VXN FUERZERFELERRZE  FHBANER L 5 LR BHEAHNLEREEHBEA? (1)
$M%£%ﬁ£®§ﬁﬁﬁ%ﬁ%mﬁmﬂﬁﬁi%ﬁ@A%%ﬁ&&i%ﬁﬁﬂﬁﬁmmmwx#
W -

0. /704 8B R G ERREEINI)RTBA?(NHAERPFEBRKE > BRAEBEREDR L B4 RAS
BRUR R o R FORI)ER B 2 SR 546 & & b 7 3 3% (Southem Oscillation) 3, & () K T 3£ 8 £ A7 5 &
TARARM  RELBITSRTHRARK -




Bl K20 5% & EEgig 4 2R

FB D EBEHNEL [Shrmatgs)

S HBHEBRN2£H0H) (BEEEBLTER THEFHD)

1 MBS KER SHRESGRE BM?

2. FE &6 MEker (R R F AT R) S RBREE RS
(Bl BB b ~ BB SR FRERNESHRARRE)

South China Sea

117°E 118°E 119°E 120°E 121°E 122°E

22




