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Question 1(25 marks)

(2)

(b)

(c)

(d)

(e)

Distinguish between classical and instrumental methods of analysis. [2]

What are the unique advantages of instrumental methods of analysis over the
classical methods? [4]

List the principal classes of chemical instrumentation. Give two specific examples
of instrumental techniques from each principal class given. [6]

Using a labeled diagram, show the basic components of an instrument for
chemical/environmental analysis. Discuss the functions of any one of the
components and give an example in named equipment. (8]

List the salient performance characteristics of an instrument for environmental
analysis. (5]

Question 2 (25 marks)

(a)

(b)

[c]

@

Define the following terms: ‘Transmittance’ and ‘Absorbance’. Obtain a
relationship between the two of them. [3]

Discuss very briefly, the effects of a medium’s refractive index on the
wavelength, velocity and frequency of a radiation passing through the medium.

[3]

The wavelength of the sodium D line is 589 nm.
) Calculate its frequency, wave-number and energy.

(ii) Suppose another line is observed at a wavelength of 450nm. Is this line
of a higher energy than the sodium D line (at 589 nm)? [11]

A biological sample with an active ingredient, X (F.W. = 270), has a molar
absorptivity, €, of 703 M 'em™ at a wavelength of 262nm. A given amount of the
sample was dissolved with water in a 5L volumetric flask and then made to the
mark. A 1.00-cm cell was used to measure the absorbance of the solution at
262nm,and a reading of 0.275 was obtained. Calculate the amount of X (in
grammes), present in the sample. [8]

Question 3 (25 marks)

(a)

(b)

What is a spectrophotometer? State four of its basic components and their
functions respectively. [8]

What is the requirement for a cell material before it can be used for a particular



spectral region? | (1]

(©) Give two examples of materials generally used for each of the following regions:
) UV & Visible; ) IR [4]

@ In respect of ‘A Mull’ and ‘A KBr Pellet’ used during spectroscopic analysis:

) State the nature of samples for which they are used and their respective

spectral regions of application. [2]
(i)  Briefly describe how they are prepared. (6]
(e) What are the necessary precautionary measures that need be taken when using a
cell during a UV-Visible spectroscopic analysis? Why are these measures crucial?
[4]
Question 4 (25 marks)
(a) What is a monochromator? [2]

(b) For a spectrophotometer, list the components of a monochromator system and state
the respective functions of each component given. [7]

(c) For each of the following spectral regions, suggest an appropriate monocromator
prism material :
(i) Visible (i) UV (i) IR
Give an appropriate reason for your choice. [4]

(d) What are the advantages and disadvantages of “diffraction gratings” when
compared with a “glass prism” as monochromators for spectrophotometers?

[4]
(e
(1) Explain the term ‘dispersion of a prism’. Hence, briefly describe the working

principles of a prism as a monochromator.

(i1) List the factors that increase the resolution of a ‘prism’ and ‘diffraction gratings’

[8]
Question 5 (25 marks)

(a) Explain the term ‘source’ with regards to atomic spectroscopic methods. Give two

examples and state four of its ideal goals. (7]
(b) Discuss the major limitations of atomic spectroscopic methods. [2]
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(¢)  For the flame atomic absorption spectrophotometry (FAAS) :

(1) What analyte property is measured and in what units ? [2]
(1) Draw and label a schematic diagram of the ‘atomic absorption

spectrophotometer’ (4]

(ii1)) Briefly describe its working principles.. [8]

(iv) Give four examples of environmental pollutants it can be used to analyze.

(2]
Question 6(25 marks)

The hollow cathode lamp is a vital primary source of radiation in atomic absorption
spectrometry. 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 lamps. [6]

(¢) The essence of the cylindrical structure of the cathode tube. [2]
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Ug = Eﬁ/zmt

un=efi/2m,
Se

ag = dite,h/ mye
R.=m,2*/8h*c

e = u.eic/2h

G

u ‘m
milli

TT02T177° 0TI T T T

107 _107?

Value senaral data and
 fundamental
-.—constants-

2.29792438%x 10°ms™'

9.6485 X 10* C mol™!
1.38066 x 10~ R J K~
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