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SECTION A [50]

QUESTION 1: [12]

List the general characteristics of Hard, Intermediate and Soft Ligands along with the classification
of metal ions and ligands of importance in biological inorganic chemistry.

QUESTION 2: [9]

a) Why is chelation important in medicine? (3)
b) Why are corrins and pophyrins regarded as an important class of natural chelator molecules? (6)

QUESTION 3: [16]
a) Which of the 20 amino acids are potential metal ligands? (10)
b) Which of the low molecular weight inorganic anions bind to Fe3* in proteins? (2)

c) Which metals are inserted into the tetrapyrrole nucleus of corrins and porphyrins to form
vitamin B12 and other cobalamine cofactors, haem, chlorophyll and coenzyme Fa3o
respectively? (4)

QUESTION 4: [3]

What is the difference between catabolism and anabolism processes? Include equations in your
answer.

QUESTION 5: [10]

Name the five methods used to study metals in biological systems and include which metals
they detect.

SECTION B: [50]

QUESTION 1: [20]

a) Distinguish briefly between the terms condensation polymerisation and addition
polymerisation. (2)

b) Draw the structure of the missing compound in the following polymerisation reactions (A — C)

and state whether the resulting polymer is a condensation polymer or addition polymer. (4)

fo— |lo — |+ OO
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B HO/\/OH + OH — | (iii)
HO

c) What is the number average degree of polymerisation (DP) of each of the following? (4)

(i) Polyvinyl alcohol (PVA) with number-average molecular weight of 150 000.

Monomer

(i) Poly(benzyl methacrylate) with number-average molecular weight of 100 000.
oo L
CH3 n

d) Considering the following water treatment Moringa oleifera seed biopolymer size fractions of a
given sample:

Fraction Number of Chains, Ni | Molecular Weight, M;
1 500 5,000

2 100 10,000

3 3 1,000,000

i) Calculate the number-average molecular weight (Mn ), weight-average molecular weight (Mw )

and z-average molecular weight (Mz) of the polymer. (6)
ii) Which average molecular weight did the 3 chains of the molecular weight 1,000,000

most significantly affect and why? (1)
iii) Calculate the polydispersity index (PDI) and comment on the result. (2)
iv) Comment the relative magnitudes of the molecular weights, i.e. M., Mwand M.. (1)
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QUESTION 2: [10]

The enthalpy of melting of ice at 1bar is 6.007 kJ/mol; the density of water at 0°C is 999.9 kg/m?3,
while that of ice is 915.0 kg/m3. Assuming AssVm and AsusHm are constant, determine the freezing
point of water at 100 bar.

QUESTION 3: [20]
a) Determine the diffusion coefficient of for Ar (o = 3.6 x 10° m?) at 298 K and a pressure of
1.00 atm. (10)
b) Under identical temperature and pressure conditions, the diffusion coefficient of He is four
times larger than that of Ar. Determine the ratio of the collisional cross-sections. (10)

END OF EXAMINATION

USEFUL CONSTANTS:

Gas constant, R = 8.3145 J -mol™*- K= 0.083145 dm3- bar - mol- K1=0.08206 L atm mol?- K1
1Pa-m3=1kPalL =1N'm=1)

1 atm =101 325 Pa = 760 mmHg = 760 torr

Avogadro’s Number, Na = 6.022 x 10?2 mol?

Planck’s constant, h = 6.626 x 1034 Js

Speed of light, ¢ = 2.998 x 108 ms™!
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