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—  Determine the general solution of the following ordinary differential equation.
A5V +x Y =27y +xy (15%)

— - Determine the general solution of the following equation. 3 y"' +2 y'+y =0. (15%)

= ~ The point A (X, ¥, z) is on the given plane x + 2y + 3z = 4. Determine the shortest distance of point
A to the given plane if point is close to the point B (2, 3, -4) (20%)

Y ~ Please find derivatives of the following: (30%)
(a)
y — .2x

y=2"
©
y= logwcosx

F -~ Please find the Fourier series of the following: (20%)
f(x)=|cos2x]
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What would happen when sodium persulfate is in contact with trichloroethylene? Try to write down
the relevant chemical reaction equation(s) and describe the relevant reaction mechanism(s). (20%)

Using iron species as examples, try to describe how chemical coagulation and elctrocoagualtion work
in wastewater treatment. (20%) '

Formation of nanoparticles by homogeneous nucleation basically is resulted from a supersaturation of]
growth species in the solution. Suppose the change of Gibbs free energy per unit volume of the solid
phase, AG,, is described by the following equation: :

AGy = - (KT/Q) In(C/Cy) = - (KT/Q) In(1+0)

“where C is the concentration of the solute, C, is the equilibrium concentration or solubility, €2 is the

atomic volume, and o is the supersaturation defined by
(C- Co)/C,. Based on the above-indicated concept, try to describe the criterion for the formation of

nanoparticles in terms of AGy. (10%)

RAKAFZBEIBEFTiAZF48 8 RMBLIRERZ HH - RLEHRH - (102)

— pH=9.0 2 /k# ¥4 % 244 mg/L 2 HCO3 & 120 mg/L 2 CO5™ » R KA E AT
mg CaCO/L » [HCOs 2 X, E=61 » COs" 2 X =60 + CaC03 2 X F=100](15 %)

B Rk pH=7.00  Adan 525 mg/L 2 REHOCDHHE » 2 pH AR A » ABE
Sk P kAR EE R R A EEAREETF(OC)Z HOCl 2B 4t  [CLX B FE=355 02 RF&
=16.0 ; H 2 /& F8=1.00 ; HOCI>H+OCI » K, =3.0x10" M](15 %)

EENR A RZERET  RATZ NO #Ale 0, JRERME  REXATZLAR
BE LA BEECANEE « RUABHZLLERBEFTREARALER PAN REAZIHMAZ
B5 - (10 2)
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1. The liquids at A and B in the figure below are water with specific weight S; = S3 = 1.0. The
manometer liquid is oil with specific weight S, = 0.80. Given that h; = 250 mm, hy = 200 mm,
and h; = 550 mm, then determine:

(a) the pressure difference, P,— Py, in pascals. (10%)
(b) the pressure at point A in meters of water absolute if P, = 60 kPa and the barometer
~ reading is 740 mmHg. (10%)

Y, S,

v, or S,

2. Water is flowing in an open channel at a depth of 3 m and a velocity of 2ms™". Then it flows
down a contracting chute into another channel, with the depth and the velocity being 1 m and
12ms™, respectively. Assume frictionless flow, and then determme the difference in elevation

of the channel floors. (15%)

3. Derive an expression relating the volume rate of flow Q with the manometer readings of R,
Pms P> D1, D2, and g (gravity acceleration), as shown below. (15%)

Datum
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4. A two-dimensional steady velocity field (x v) in the (x, y) plane is given by:
u=x>-y*, v=-2xy
Derive the equation of streamline (18%).

5. & % R /& (boundary layer)# 4 4|8 (separation) 8% » A%k H & L 89 R /45 SR F o5 /E &)
PR TERATHERAL? itz - (12%)

R

6. TEABZEXFTEHARYTRAL > B THBERTRERAGN TG - 2 Q- Qo
QG aHEXED-Q Q) HE > WA~ Ah Abz 53] Z 4 JE &9 R 58 48 (head
loss) » B :

(a) 7> B 2h 64 iR & A 47 ? (10%)
(b) 7 A ~ B 8k B 09 B SR 48 B 47 7 (10%)
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