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[Inorganic and Analytical Chemistry: Basic]
Answer the following problems (1) through (3).
(1) Choose three terms from the following (a)—(e), and explain them briefly. If necessary, figures can be used
for your explanation.
(a) lanthanoid contraction
(b) theoretical plate number
(c} common ion effect

(d) inorganic benzene (borazine)

(e) hapticity

(2) Carbon and silicon are group 14 elements in the same periodic group and have four valence electrons. The
molecular structures of silicon compounds are often different from those of carbon compounds. Answer

the problems (£)—(i). If necessary, figures can be used for your explanation.

(f) The stable compound of silicon and oxygen under standard conditions is solid silicon dioxide (SiOs).

Considering the bonding between silicon and oxygen, explain the characteristics of.the structure
briefly. '

(g) Silicon forms six-coordinated compounds such as hexafluorosilicate ion ([SiFs]?"). Draw the
molecular structure of hexafluorosilicate ion.

(h) Briefly explain why silicon can form six-coordinated structures unlike carbon compounds.

(i) The molecular structure of trisilylamine (N(SiHs)s) is different from that of trimethylamine

(N(CHas)s). Briefly explain the difference in the molecular structures and the reason for the diffrence.

(3} Answer the problems (j) and (k) concerned with potentiometric titration,
() Explain potentiometric titration briefly by illustrating the schematic view of the equipment.

(k) Potentiometric titration of Fe** is performed using MnO,~ at 300 K. Express electromotive force E
(V) at titration end point in terms of E'r (V), E'ma (V), F (C mol™), R (J K™ mol™), and pH, where
E're and E'm, are standard oxidation-reduction potentials of Fe*/Fe* and Mn?/MnOs, F is the

Faraday constant, and R is the gas constant. Show the calculation process. If necessary, the relational

expression of log. x = 2.3 x logo x can be used.



