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END OF SECOND SEMESTER EXAMINATIONS - AUGUST 2011
INORGANIC CHEMISTRY 11 —SCH 1201

TIME: (3) THREE HOURS

INSTRUCTIONS TO CANDIDATES

MATERIAL
Periodic Table

INSTRUCTIONS TO STUDENTS

Answer All questions in section A and All questions in
Section B.

Answer each question on a FRESH page.

SECTION A Answer ALL questions. Each question carries 10 marks

1 (a)

(b)

(©)

2 .(a)

(b)

(b)
(c)

A coordination compound can be defined according to its structure and
also according to its reaction chemistry. Give two definitions that
collectively satisfy this statement. [4 marks]

Draw the structure of the following complex:

Tris(ethylenediamine)cobalt(I1T)
[2 marks]

Name three common geometries associated with the eight-coordination.
Draw the structure of one of them [4 marks]

State with appropriate definitions the four concepts of defining acids and
bases. [8 marks]

State any two major properties of solvents that are considered when
selecting a solvent. [2 marks]

What do you understand by the term inert-pair effect.
[2 marks]

State any four common properties of the transition elements.

[4 marks]
Sulphur forms both discrete polyatomic molecules and extended
structures.
(i)Name one discrete polyatomic molecule of sulphur.
(ii) What is catenasulfur

[4 marks]




4 (a)
(b)
SECTION B

Give one working definition of the crystal field theory and use the
octahedral complex to illustrate the theory [7 marks]

Bonding. What is metal-to-ligand bonding? What is the other type of
bonding? [3 marks]

Answer ALL questions from this section.

5. (a)

(b)

(b)

(b)

(©)

(b)

Calculate, in units of A,, the LFSEs of the following low-spin ions in their
octahedral complexes Fe*", Mn”*", Mn®", Co*" [8 marks]

One advantage of the ligand field theory is that it can extend to include nt-
bonding. Which kind of n-bonding increases the magnitude of the LFSE?
Explain. [4 marks]

Draw the six metal orbitals with o-symmetry (sigma —symmetry) and
ligand group orbitals(X) that overlap properly with those metal orbitals to
form o-type MOs in ML metal complex [8 marks]

Substitution reactions of Octahedral complexes. There are four main
mechanisms that have been established for these reactions. Name these
four mechanisms and use the substitution of ligand X by ligand Y in the
ML;sX complex to illustrate each. [8 marks]

Name the following complex compounds and ions:
(1) [Pt(NH3)sCI}(NO3)s
(ii) Mg[Ni(Cl);]
(ii1) Fe(NH3)3Cl3
(IV) [FG(NH3)6]C13
[6 marks]

What is a strong trans director ligand?
Use the synthesis of the cis and trans isomers of [Pt(NH3),Cl] to
demonstrate and discuss this phenomena [6 marks]

In discussing solubility of solutes in solvents there are three main energy
factor that are considered to determine solubility. State these energies and
use a simple energy diagram to show how they relate to determine the
solubility [8 marks]

HCI, HNOs, and H,SOy are relatively strong Bronsted acids. What is the
name of the phenomenon that makes it impossible to show which acid is




(c)

(d)

(e)

the strongest when water is used as the solvent. How can these acids be
distinguished according to strength?
[3 marks]

What is the advantage of the solvent system concept over the Bronsted-
Lowry’s concept of defining acids and bases? What is the main limitation
of the solvent system concept? [2 marks]

What is a superacid? Give two important uses of superacids.
[3 marks]

Sulphuric acid is one of the most common protic acids. The equilibria of
pure sulphuric acid is known to be complex, write down its self-ionization
reaction and any three hydration-dehydration equilibrium reactions.

[4 marks]

END OF QUESTION PAPER!!!
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