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

Constituent Concentrations mg/L
Ca** 51
Mg?* 17
Na* 21
K" 4
Fe*' 0.08
HCOy 181
504 30
cro v : 48
F 0.2
NOy 0.2
Si0: 88
Total dissolved solids 271
Total hardness as CaCQ; 197
pH 7.1

Please determine:
(1) The calcium, magnesium, and iron hardness expressed as meg/L and as mg/L equivalent CaCOj;

(4%) '
(2) The total hardness as meqg/L and as mg/L equivalent CaCQOs (4%)
(3) The alkalinity as meq/L and as mg/L equivalent CaCO; (4%)
(4) The nitrate as N (4%)

(5) The hydrogen and hydrox;I/l ion concentration in moles/L {4%)
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2.(20 5r) An incompressible flow field (, v, w) is given by
u=dAxz' and w= Bxz s

where 4 and 1 are constants. Find the general form of the velocity
component v,
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Bohu @ BEEE (358E) Z AREE 3 Ka=1070

— ~ B 4o CaCOlm = Ca® (aq)+CO3 wpy Kgp= 107

CO gy + HyO & HCO, gy + OH @y Kp=107

sk (1) [Ca?]=7M ...... (5%)
(2) 3 CaCOy,, + H,0 &> Ca*ay + HCO, (ay + OH gy » FHH £ K=2... (5%)

(3) bk (2) EEMAEFRXF[Ca™]=TM ...... (5%)
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(1) NH, > NO,” - NO, ... (5%)
(2) NH, - NO, < NOy ... (5%)
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