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. About Basic Concepts. (15%)

(a) Why is Caleulus practically important? (5%)

(b) What does a derivative mean? (5%)

{c) Can we find a differentiation or integral for all functions? Explain your answer.
(5%)

About Limit, (10%)

x-3 if x#3

, and plot the
2 if x=3

(a) Verify the continuity of the function F(x)= {

function’s diagram, (5%)
(b) Find the limit of lim(x/x-3). (5%)

About Derivative and Integral. (Be careful, no partial credits} (50%)

x=2secfd -3
(a) Given {

d’y o
y:4tam9+2’ﬁnd dxz'(m/o)

(b) Apply the Chain Rule to find —‘;—I:,given u=x'+2xy+y* and x=1{cost,
y=tsins. (10%)
=x?+11x+18

(c) Find j TP (10%)

(d) Find | fo—dx (10%)
- X

(e) Find [sin(lnx)dx (10%)

Find the area between two functions y=x* and x+y=2.(10%)

A cone type water tank as shown in the following figure has a fixed volume at 120 find

If we want to build the tank with the minimum miaterial for the side surface, what’s
the radius (r) and height (A) should be? (15%) (hint: side surface = zrL, and volume
= (1/3) n7’h)
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2. EREREE SRR P E - SOB BN R R S
on
fr=g a
st £ B2 (Coriolis parameter) » v SARIALE( HENEESE » g BE
FNEEEEGS 10 m/s?) » pRIETEEE - Ee R S R P 100 2Bk
PEEEE I LU RE ] 100 2343 BISE MR FMbE T B 7 (5 43) =it
SREROITEL 107 ' BIEFAERTRE 30° BB S A 7 (10 ) &
Rossby number B34 7 (5 43)

i (a et of IERE(Barotropic) B3 ME(Baroclinic) itk & & Ze 3 7 (10 53)
(b) HRFEMT YEFESF (Potential vorticity conservation) » (10 73)
Y (o) {AIABIER I BEE (Reduced gravity) ? (10 53)

4. {387 (Internal wave) ? (5 73) 73 JB#EE#E N(Stratification frequency =37
Brunt-Vaisala frequency)Z EEFS M ? (5 47)

5. fEEGEE(Coastal oceany{ AR IR T - FIREG B EHRIIIR
FUBIL R B 7 (10 4))

6. 2z (Thermal wind relation)f3 Lo 8% o u R PERTRE Y
s & pof O
& 2 BRI, y BACERALFRE > ¢ REIIBA - o RIEK
TS IEERE ¢ pRFRZRIS L AR « TSN - (103)
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1. [Equation/Brief Answer : 5% each]
1). Venturi meter.
2). Continuity equation in a two-dimensional incompressible flow.
3).. Bernoulli equation in a two-dimensional incompressible flow.
4). Navier-Stokes equation in a three-dimensional flow for a viscous fluid.
5). Similitude and modeling,
6). Terminal velocity. ‘
7).. Measurement of shear stress.
8). Reynolds number. A v

Bt e EA [60 4]
2. [Hydrostatic forces : 10%] _
An open tank 3 m x | m in cross section (tank elevation shown)

holds water to a depth of 3 m. Determine the maguitude and line

of action of all forces exerted upon the curved surface BC.

3. [Pipe flow : 20%}
A siphon pipeline with inner diameter 500 mm discharges water

from a large tank. Determine (1) the maximum possible elevation =
of its summit for a discharge of 2.15 m’/s without the pressure T
becoming less than 20 kN/m® absolute, and (2) the corresponding
elevation of its discharge end. Assume atmospheric pressure as 1
3 2 zc
bar (10° N/m®) and neglect all losses, Reservoir
500 mm Dia,

4. [Dimensional analysis and similitude : 10%] siphoa 3

An orifice on the side of an open water tank discharges sea water into the atmosphere. A small
model of the tank is to be built, also using sea water as flow medium. If the scale ratio of
prototype to model is 10 : 1, what are the ratios of volume discharge and force exerted on the

tanks at dynamically similar conditions?
~ . V 4
2 1 ¥, 14}
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5. [Momentum : 20%) . ' @ r o'y,

Water flows through a horizontal Y-branch section as shown. i
diameter 6 cm diameter

Determine the force components required to hold the Y section in
place, for a one-dimensional steady flow without internal friction
losses. The gage pressure at section 1 is 30 kPa, with volumetric

inflow 15 liters/s, outflow at section 2 is 10 liters/s, and water diameter /)P =30kPa

density is 1000 kg/m’, O]
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