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3. What is the rate of change of the following equation

f(xy)=3x" +xy-2y°
at the point (1, -2) in the direction 4i +3j 7 (15 points)

4. Please find the Fourier series Vfor

1 O<t<x
0 m<t<m

f= {
(15 points)
5. What are the Laplace transformations of

(1) fiH=¢" © (10 points)
(2) () = e*cos6t (10 points)
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(20%) 1 ~ & # A
(1)Destruction and removal efficiency (4%)
(2)Cleaner production (4%)
(3)Solidfication/stabilization (4%)
(4)Flexible membrane liner (4%)
(5)Waste exchange (4%)

(20%) 2 ~ FHHE T HLH

(1);% # 7a 15 (pollution prevention)#f» % F & ¥ (end-of-pipe
treatment) (4%) -

(2)3% 35 % 30 94 (environmental impact statement)fv 3R 353 H P
(environmental impa:ct assessment) (4%)

(3)i% & % J& (greenhouse effect)fv # & % & (heat island effect) (4%)

(D FADE F Ao 645 45 4D F (smog) (4%)

(5)4% 18 1 48 4 (fumigation)#w= £ 1) 4x (fanning) (4%)

(15%) 3 ~ (1) % B3R eA S 1 POR K2 S8R > RS REE LA

%& ° (10%) ,
(2) 4 stk st 2 33 % & (overflow rate) & Sx10™ m/sec-m’®» A IF % 3.0
AR MRBRRCZANF GRS D7 (5%)

(20%) 4~ ¥ TBENEAXBMARES A0 2 RATSMHERDT *
()pH : 9.5 (2)% & & : 100 umhos/cm ; (3)4L 4 % 4,& : 570mg/L ;
(4)4a#k & 1 20.53 mg/L as CaCO;, ; (S E B E 3150 mg/L ;
(6) [ B 37 2 B 42 4045 © 96~450 nm 45 85% » F-3444 % 220nm ; (7)
BrEaZ R Ew  -75.0mV; 8)EE 1 120NTU ; (9)shi, ¢
GEMK o R ILT RN S AEH K LRI > BT
B AR - (20%) :

(12%) 5 ~ FEE T #1 4 MR ¥ ibhg4e MR AR ¢
(DHLRITHLZ ko (T4 i ] SR 32 7 (4%)
(QYER G XN TR I I LA 7 (4%)
() A F B A F 2 B AETATE S BAFBACT) A 47 7 (4%)

(13%) 6 ~ DEEXEREZAALAC)E dom/sec » EHRREZFERARE
# 5x10° cm/sec » BIFF B RA BIEH S LV FH 2R ?(6%)
DEBTEREZRBN R G BS%RAZE 5% MANERE
HEEHMNEHZ S D ?(T%)
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1. (15%) — 35 f ik if b (streamline) X W A F A 9, =C, 7 $,=C, » RAEOAZ
KREH A, o F A

EADRZEAV, o

2. (30%) The hydrostatic pressure distribution in the atmosphere is given by
dp
7 124

where p : pressure, z : height, o : air density, g : gravity.

If the vertical temperature drop (the lapse rate) is T (= ~—-c—g~] , and air is an

ideal gas with a gas constant R. Let the temperature and pressure be T, and
P, at the sea level (z = 0). Determine '
(a) the temperature 7(z).

{b} the pressure P(z).

3. (15%) An,incompressible flow field is given by
u=Axz’ ,w=cy,
where 4 and ¢ are constants; x, w are the velocity components in the x- and -
z-directions, respectively.. Determine the velocity component v in the y-

direction.
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4.(20%) 4o°F B 7 F » Venturi tube (LR E)H AR MBI B LA P=P,-P, > 12
KRB AT ¥ X REFLRTFRE ZMUYTFELp » HAIBZH
BHRDHE AR A, BABREFH > AELAEmMo

5.(20%) R R REGHOTIEXS A
vV.V=0
VYV = Vp+ uV¥
EXF oV i kEaE p B 4 BBEHR
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1. ()Two major techniques commonly used to model soil adsorption or sorption
equilibrium processes are the Freundlich approach and the Langmuir approach. Please
make a description about these two approaches. (12 points)

(2) Sorption isotherms have been classified into four types (L-type, S-type, C-type, and
H-type), depending on their general shapes. Please make drawing descriptions for
these four sorption types. (8 points)

2. A water sample is taken from a stream receiving acid mine drainage. The stream passes
through an area containing gypsum, CaSQ;. Laboratory analysis shows that the pH of the
water is 4, the total concentration of sulfate (SO47) is 6x10° M, and the total
concentration of chloride (CI) is 3x10™ M.

(1) Assuming that the only other ionic species present is calcium (Ca®™), what is the
calcium concentration in the water? {10 points)
(2) Will the precipitation reaction occur further downstream? (5 points)
(Note: Ca® + 8047 = CaS0s; K =10%)

The following constituents and concentrations are found in a water sample:

W

Constituent Concentrations mg/l,
Ca® 51
Mg 17
Na* i |
K 4
Fe* 0.08
HCOs 181
S0 30
Cr : 48
F 0.2
NO5 02
Si0; 8.8
) Total dissclved solids : 271
Total hardness as CaCQj3 197
pH 7.1

Please determine:
(1) The calcium, magnesium, and iron hardness expressed as meq/L and as mg/L. equivalent

CaCQO;3 (5 points)
(2) The total hardness as meq/L and as mg/L equivalent CaCO3 {5 points)
(3) The alkalinity as meq/L and as mg/L equivalent CaCQOs (5 points)
(4) The nitrate as N ' (5 points)

(5) The hydrogen and hydroxyl ion concentration in moles/L (5 points) -
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