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第一部分：無機與分析化學 (無機部份，共 50 分) 

 
1. Give Lewis dot structures and sketch the shapes of (a) ICl2

− (b) ClOF4
− (8%) 

2. Determine the point groups for (a) ethylene (b) acetylene (6%) 
3. On the basis of molecular orbitals, predict the shortest bond lengths of O2

−, O2 and O2
+. Give your 

explanation. (6%) 
4. Sketch all isomers of [Pt(en)2Cl2]2+, where en = ethylenediamine. (6%) 
5. Predict the number of unpaired electrons for (a) Co(H2O)6]2+ (b) a square-planar d7 ion (6%) 
6. Determine the ground terms for (a) high spin and low spin d5 (Oh symmetry) (b) d4 (Td symmetry) 

(6%) 
7. Determine the valance electron counts for the transition metals in the following complexes (a) 

[Fe(CO)4]2− (b) (η3-C3H5)(η5-C5H5)Fe(CO). (6%) 
8. N2 has molecular orbitals rather similar to those of CO, would you expect N2 to be a stronger or 

weaker π acceptor than CO? (6%) 

第二部分：無機與分析化學 (分析部分，共 50 分) 

1. The contents of mercury in the SRM soil sample measured by ICP-MS are 3.17, 3.19, 3.21, 3.19, 3.17 
and 3.21 ppm. You are developing a label-free nanoparticle based optic-sensor for determination of 
Hg2+ ions. The measured values are 3.29, 3.22, 3.30, 3.01 and 3.23 ppm, respectively. Does your 
answer differ significantly from the answer by ICP-MS at the 95% confidence level? (15%) 

2. Soil sample containing Pb2+ ions gave a signal of 4.27 mV in an atomic emission analysis. Then 5.00 
mL of 2.08 M Pb2+ ions were added to 95.0 mL of soil sample. This spiked soil sample gave a signal 
of 6.50 mV. Find [Pb2+] in the original soil sample. (5%) 

3. Consider a saturated solution of SrSO4 in which following reactions are considered: 
SrSO4(s)  Sr2+

(aq) + SO4
2–

(aq) (Ksp = 3.2 x 10–7) 
SO4

2–
(aq) + H2O  HSO4

–
(aq) + OH–

(aq) (Kb = 9.8 x 10–13) 
Find the concentration of Sr2+

(aq) in the solution if the pH is fixed at 2.50. (Assume [H2SO4] = 0).  
(10%) 

4.  In 298 K, Given: 
2IO3

− + I− + 12H+ + 10 e−  I3
− + 6 H2O   (Eo = 1.210 V) 

I3
− + 2e−  3I−                         (Eo = 0.535 V) 

(1) Write the balanced reaction of IO3
− and I− producing I3

− in acidic solution. (5%) 
(2) Calculate Eo, ΔGo, and K for the balanced reaction. (9%) 
(3) Calculate E and ΔG if the solution [IO3

−]=0.010 M, [I−]=0.010 M, [I3
−]=1.0x10−4 M, and buffered 

at pH 6. (6%) 
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Useful information: 

 

 
 

 
 
 
 


