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Question 1(25 marks)

(a)  Distinguish between sensitivity and detection limit of an analytical instrument.

[2]

(b) Ideniify the two limiting factors of sensitivity. Distinguish between the two types of
sensitivities and state the advantages, if any of one over the other. (6]

(c)  State the expressions for the ﬁgures of merit for precision. [3}

(d) Explain the term ‘ Applicable Concentration Range’ of an analytical method. Use
a labeled diagram to illustrate it and define all the parameters that are involved.

[6]

(¢) Suppese that a manufacturing industry wants you io assist them in analyzing their
factory effluent for the presence and levels of phenolic pollutants. State
sequentially, the steps you would take 1o solve/handle this problem. B}

(f)  Why is sample pretreatment highly essential prior to chemical analysis? 3]

Question 2(25 marks)

(a) Define the following terms for an e.m radiation, and state their corresponding
units:

(i) Wavelength. (i) Frequency. *} [3]

(b) For a radiation beam, which of the following parameters is/are influenced by the
refractive index or density of the medium: ‘wavelength’ or ‘frequency’ ? use a.
diagram to illustrate your answer. i3]

(¢) State Beer’s law. Give its mathematical expression and state the S.I units of all the
terms in it. (5}

(d) Show graphically, the expected variation patterns of the concentration of an
absorbing solution with the absorbance(A), transmittance(T), and logT.

[3]

(e)

(i} A solution has a %T of 26.3. Determine its absorbance.
(1) A beam of radiation has a wavelength of 520nm. Calculate its energy,
frequency and wavenumber. What is its energy when its frequency is
reduced to half its original value? (9]



Question 3(25 marks)
(@) Define a detector and state its general characteristics. 3]

(b) Identify the two general classes of instrumental detectors, distinguish between them
and give an example of each of the classes stated. [4]

(¢}  As briefly as possible, discuss the type, the design, region of use and working
principles of the following detectors:
(i) Phototube
(ii) The photomultiplier tube.

(iii) The thermocouple, and give a major disadvantage of this. [18]

Question 4(25 marks)

(a) Using the ‘Spectronic 20’ as a typical example of a single beam spectrophotometer.
(1) Draw and label the schematic diagram of its optical train.

(11) State the material used for its source of radiation, the wavelength dispersing
medium, and detector. 9]

(b) Attached is the unlabelled diagram of a double beam in time configuration
spectrophotometer.

(i} Label the diagram

(ii) Give a brief description of its working principles.
(iii) What advantages does it have over a single beam spectrophotometer?
(iv) State one advantage it has over a double beam in space type of the

Spectrophotometer. 2
{c) Identify at least one difference in the setup or design of the following pairs of _
instruments:
(i) FAES and FAAS (ii) FAAS and FAFS(iii) FAES and FAFS [4]
Question 5 (25 marks)
For the electrothermal atomic absorption spectrophotometry(EAAS),
discuss/describe:
(a) Its main structural(configurational) features, using a schematic diagram as
support. [7]
(b) The stages iinvolved in the atomization of a sample. (9]
© Absorbance measurement and the use of matrix modifiers. (3]
(d) Its advantages and weaknesses when compared with the flame atomic

absorption spectrometry(FAAS). 6]
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