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4 ~ Calculate the molar solubility of CaF, in (a) water, (b) 0.010 M CaCl,, (c) 0.010
M NaF solution, given the K, as 4.0 x 10" and neglecting hydrolysis of the
fluoride ion. (20%)

A~ 50.0 ml of 0.100 M sodium chloride solution is titrated with 0.100 M AgNO;.
Calculate pCl at the following points:
a. Start of titration
b. After addion of 49.9 ml AgNO;
c¢. Equivalence point
d. After addition of 60.0 ml of AgNO;
(Note: K, of AgCl = 1.0 x 107'%, pCl = - log [C1]) (20%)
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/L ~ 9-1. When HBr is reacted with 1,3-butadiene, an 1,4-addition product is found in
addition to the 1,2-addition product. (a) What is 1,4-addition? (b) Write a
detailed mechanism and explain how this 1,4-addition occurs. (10%)

9-2. Phenol is more acidic than alcohols because it reacts with NaOH to form
sodium phonoxide, while alcohols won't react with NaOH. Please explain
why phenol is acidic. (5%) :

9-3. When 1-pentyne is reacted with aqueous sulfuric acid in the presence of
mercuric sulfate catalyst, a ketone is obtained. Please explain the
mechanism of this reaction. (5%)

+ ~ 10-1. Synthesize p-chlorobenzoic acid starting from benzene. (5%)

10-2. Draw the structure of (S)-2-pentanol that shows its stereochemistry (4%)
10-3. What is an Sy2 reaction? Give an example . (7%)

10-4. What is the chemical nature of ethoxide anion, C,HsO™ ?  In other words,
what kind of reagent can it be? (4%)
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11.

11-3.

11-4.

12-1.

12-2,

12-3.

12-4.

Hydraulic testing methods are often used to determine several hydrogeological
parameters. The methods commonly used in interpreting the filed data include
Thiem and Theis equations, recovery method, and slug test. Please answer the
following questions related to the testing methods.

Determine the methods can be used under steady-state condition and the ones can
be used under transient condition. (5 43)

Show the aquifer conditions (confined or unconfined) that each method can be
applied to. (5 43)

Show the parameters that can be obtained through each method. (5 )

What is the minimum number of wells required for each method? (5.9

Define the principal types of vibration of earthquakes, and describe the waves that
move fastest and slowest. (5 43)

Land subsidence can be subdivided into several types based on their causes.
Describe the major mechanisms to induce land subsidence. (5 4})

Explain “greenhouse effect” and “ozone depletion”, and the reasons to cause the
problems. (5 43)

Sanitary landfill is one of the important method to treat urban solid waste. What
are the important engineering practices that need to be done to minimize the
environmental pollution caused by landfill method? (5 43)
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