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1. Define (a) Chemical oxygen demand (COD), (b) Biochemical oxygen demand
(BOD). ' (6%)

2. A 0.8040 g sample of an iron ore is dissolved in acid. The iron is then reduced to
Fe®* and titrated with 47.22 mL of 0.02242 M KMnO; solution, Calculate the
results of this analysis in terms of (a) % Fe(55.847g/mol) and (b) .

%Fe;04( 231.54g/mol). The reaction of the analyte with the reagent is described

by the reaction :
MnO, + Fe* + H*'— Mn* + Fe* + HO
' (12%)

3. Calculate the theoretical potential for the following cell and indicate whether it is
galvanic or electrolytic .

Ag | AgCl (sat'd), HCI (0.0200M) | H,(0.800 atm), Pt

The two half-reactions are

W+ 2 = Hyp) E%*=0.000 V
AgCls) +e  —— Ag(s)+Cl 0 a=0222V
(12%)

4, Calculate the absorptives of KMnO, using the following data:
A KMnO,; solution at A, =522nm gave an absorbance = 1.236
in a 10mm cell. The Mn concentration is 30mg/L (Relative
atomic masses are K=39.098, Mn=54.938, 0=15.999). v (15%)
(i) Molar Absorptivity, €,
(i) Absorptivity, E}™ ( which is the absorptivity representing
the absorbance of a 1% solution in a 1 cm path length cell).

5. Which of the following three techniques does not require a light sources.
(1) atomic absorption spectroscopy (AAS) (6%)
(ii) atomic emission spectroscopy (AES)
(iii) atomic fluorescence spectroscopy (AFS)

6.Define" A microwave-induced helium plasma" . (6%)

7.What is the principle of separation by capillary eletrophoresis (CE)? (6%)
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8.What is a bonded phase in liquid chromatography? (6%)

9.What is the advantage of temperature programming in gas chromatography?
| 6%)
10. What is the difference between a concentration-sensitive and a
mass-sensitive detector (for gas chromatography)? Indicate which type of
device the following detectors are:
(a) thermal conductivity, (b) photoionization, (c) atomic emission,
(d) flame ionization, (e)flame photometry. (10%)

11.Fig. 1 shows the structure of some conjugated oestrogens. The task is to
separate these from one another, and from excipients, in a commercial
tablet . Look at the structure and see if you can suggest:
(a) What sort of common packing is needed for the separation (HPLC

method); '

(b) What sort of mobile phase should be used (HPLC method);
(c) Whether or not the compounds would be soluble in the mobile phase;
(d) Which detector would be the most suitable.

(15%)

H,C O HsC 0 H4C O

NaS0,0° .l ‘! r«JSO,o*I N°50=°Kj(5jﬁ
1 2 3
Equitenin sodium Equilin sodium QOestirone sodium
sulpha'e . sulphate sulphaote

Fig. 1. Structure of conjugated oestrogens




