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7-1 For the titration curve (pH vs. b) of a weak acid HA titrated with OII derive the
expression for pII as a function of pK,, a, and b, where a = original mmol of HA,

and b = mmol of OH_ added. Also, calevlate the minimum value of the slope of
this titration curve, (10%) '

. 7-2 Given the following standard electrode potentials --
MnOy +Se+8H" = Mn*+4H,0 E'wor. =+ 1.51 V
Fe''+¢ 2 i Ehes =+ 0711V
Please calculate the equilibrium constant for the reaction :
MO, +50e™ 8 H' < Mp? + 5 e + 41,0
(10%)
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A~ Explain the following terms, and give an example for each of them. (20 Ve )
8a  Autoprotolysis
8b  Common-ion effect
8¢  Coefficient of varimtion
84  Gross error
8e  Galvanic cells
8f  Mohr method

84  Please list a primary standard for bases (2%)
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11-1. Describe Darcy's law and appropriate flow conditions for the law. (4 43)

11-2. Explain isotropic and homogencous aquifer formations. (4 43)
11-3.  Consider the layered formation shown below (left). Each layer i is homogeneous
and isotropic with hydraulic conductivity, K1, Kz, « and K, and dapth. di, da,
. and dy,.  The system acls like a single homogeneous, anisotropic fayer (shown
ughl) Please use the parameters shown below (left) to express the equivalent

vertical hydraulic conductivity, K, and horizontal hydlwﬁc conductivity, K. (8
1)

dl- = LOE S
zL_ L

K].

j Heterogencous and lsotropic Homogencous and Mismropk

1 . Adsorption i is often found between aquifer materials and centemunam,s in
gloundwntel systems, Define the term, adsorption, first, and lhcn describe the
importance of adsorption in groundwater syslems. (4 43)
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12-1.  What is the Dupuit-Forchheimer approximation (shallow flow approklmatmn) for |
~ unconfined aquifers? (4 4}) ' ' w
12-2. Based on appropriate assumptions, derive from mass balance to show that the |

groundwater flow equation for unconf'med aquifers under steady state is
V h = 0, wheie Jt is the hydraulic head. (1049

12-3.  Show the procedures and mathematics about how you apply the equation in 12-2 ]
to determine the hydraulic conductivity in a field site. (6 .’r}) i
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I5. Derive a reasonable rate equation (based on chain reaction mechanisms) for
the gas-phase reaction 1, + Br, == HBr. Experimentally, the rate can be well : 5 |
represented by the expression: ry, = k[H;]*”[Br,J**. Explain it if there is a ' ’ |
diﬂmcncc from your derived rate equation.

16. Assume that a refrigerator cools to 270 K, discharges heat at 300 K, ar ',k‘;'aperntes
: with 49% efliciency. (a) How much work would be required to freeze kg of
! water (A = -6.0 kl/mol)? (b) How much heat would be discharged durmg the

process’






