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) ANSWER ANY FOUR QUESTIONS
2)  Each question is weighted 25 marks
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with this paper '
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Question 1 (25 marks)

(a) Identify the major advantages of the modemn Instrumental

environmental studies, when compared with the old classical methods.

methods of analysis in

follows
Coh}:éntration No. of ReplEte Avei'age An-alytic-al | Standard
(mg/L) Readings, N Signal, S Deviation,
S

0.00 25 0.0371 0.0079
2.00 5 0.173 0.0094
6.00 5 0.442 0.0084
10.00 S 0.702 0.0084
14.00 5 0.956 | 0.0085
18.00 S 1.248 0.0110

For this method, calculate:

(1) The analytical sensitivity at each concentration 3
(11) The minimum analytical signal, S,,.
(111)The Calibration sensitivity, m.

(1v) The detection limit, cp,.
(v) The % r, (percentage relative standard deviation), for each of the replicate sets of reading.



() (1) Give the mathematical expression of Beer’s

1nvolved in it. What assumptions are made in deriving this law?

transmittance of 31.4 at a given
(1) Absorbance of the solution.

(11) Molar absorptivity of the complex.
(111) Absorbance of the same solution in a 5.00()-

cm cell.
(1v) The cell path that wil] give a percent transmittance of 20.0
18]
Question 4 (25 marks)
(a)
(1) Whatisa spectrophotometer? [2]
(11) Identify four of the basic components of a spectrophotometer and the corresponding
function/s of each of them. [6]
(b) For the monochromator System of a spectrophotometer
(1) List the components and give the respective functions/s of each of them [6]
(11) What are the advantages and weaknesses of ‘diffraction gratings’ when compared with a

3]
(111) Explain the term ‘dispersion of a prism’. Hence brieflv d; nei
a prism as a monochromator.

4]
(1v) What are the factors that enhance the resolution of prisms’ and ‘diffraction gratings’?

[4]



Question 5 (25 marks)

For the hollow cathode lamp of a flame atomic absorption spectrophotometer(FAAS), discuss:

(a) Its features as a sharp line radiation source.

[3]
(b) Its structure (configuration) plus a schematic diagram of it. [7]
(c) Its working principles. [10] '
(d) The composition and short comings of multielement hollow cathode lmnps. [3]
(¢) The essence of the cylindrical structure of the cathode tube. [2]

(d) Its advantages and weaknesses when compared with the flame
Spectrometry.
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