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SECTION A
QUESTION ONE
1)
a) Provide the names for the coordination compounds. (6 marks)
i. [Cr(en)2(H20)2]NO3
ii. [Au(COz3)2]*
iii. [Co(CO)3(OH)(H20)2]*

b) Provide the chemical formulas for the coordination compounds.
(6 marks)

i. tetraammineplatinum(II) difluoromotetrachloroplatinate(IV)
ii. diamminediaquadithiocyanatochromium(III) bromide

iii.  tris(ethylenediamine)iron(IIl) hexacyanocobaltate(III)

2) Define each of the following. (3 marks)
i. lonization isomerism (and give an example)
ii. Crystal field splitting

iii. Hard acid (and give an example)

3) The complex ion [Cu(NHs3)s]?* is blue in aqueous solution. The
absorbance spectrum of this complex ion has a maximum absorbance at
615 nm. Calculate the crystal field splitting energy (in k]J/mol) for this
ion. (4 marks)



4) Answer the question for each pair of molecules or species and briefly
explain why this is the case.

i.  Which of the following complexes would demonstrate the
greatest magnetism? [Ru(CN)3(H20)3]- or [Ru(Cl)3(H20)s]-

(3 marks)
ii.  Which of the following will form the most stable adduct with
Au*? (2 marks)
F- Cl- Br- I

iii. Which of the following is expected to have the largest A¢? Co?*
or Co3*. Explain your reasoning (2 marks)

5) Briefly explain the advantages of polymerization with Ziegler-Natta
catalysts over free-radical polymerization. (2 marks)

6) Explain why tetrahedral complexes of Co?* are generally more stable
than those of Niz*. (2 marks)

QUESTION TWO

1) Write the formula or structure as stated and indicate the overall charge.
(12 marks)

a) The structure for: cis-dichlorobis(ethylenediamine)chromium(III)

b) The two structures for the isomers of: triaquatrichlorochromate(III)
and label them

c) The formula of: u-amido-u-hydroxobis(tetracarbonyliron)(4+)

d) The formula of coordination isomer of:

hexaaquairon(IIl) hexacyanocobaltate(III)



2) Determine the ligand field stabilization energy for the following
octahedral complexes and identify the complex ion that is more stable?
(4 marks)

i. [Cu(H20)e]?
ii.  [Co(CN)e]>

3) Briefly explain why:
i.  Culis much less soluble in water than CuF, and LiF is much less

soluble than Lil. (2 marks)
ii. H2N(CH2):NH: forms a more stable complex with Zn2* than
H2N(CH2)sNH: (2 marks)
QUESTION THREE

1) Draw the octahedral crystal field splitting diagram for metal ions in the
following complex ions and in each case, indicate whether it is
diamagnetic or paramagnetic: (8 marks)

iv.  [Co(CN)s]?
v. [FeBrs]*

2) The complex [Fe(LG)e]?* is known to be diamagnetic. Given that LG is a
neutral monodentate ligand, is LG ligand inducing a strong field or weak
field? Show your reasoning. (3 marks)

3) Identify the most likely transition metal M: (9 marks)
i. K3[M(CN)e], in which M is a first-row transition metal and the
complex has three unpaired electrons
ii. [M(H20)s]3*, in which M is a second-row transition metal and
LFSE =-2.4 A,
iii. tetrahedral [MCl4]-, which has five unpaired electrons and first-
row transition metal M



QUESTION FOUR

1) Predict the number of unpaired electrons for each of the following:
(8 marks)
i. atetrahedral d® ion
ii. [Co(H20)e]?*in octahedral field
iii. [Cr(H20)6]3*in octahedral field
iv. asquare-planar d’ ion

2) Identify the first-row transition metal for the following 18-electron

species: (6 marks)
i. [M(CO)s3(PPh3)]
ii. HM(CO)s

iii. [(M>-CsHs)M(CO)s]2 (assume single M-M bond)

4) For each of the following complexes, determine the hybrid orbital type
and the number of unpaired electrons. (6 marks)

(a) [Cr(H20)¢]**

(b) [Co(CN)s]3"
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