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QUESTION ONE
a. What type of transitions do IR and UV active molecules undergo? Use diagrams
to illustrate these transitions. [6 Marks]
b. Describe how a deuterium lamp can be used to provide a background correction
for an atomic absorption spectrum. [6 Marks]
c. State Beer’s Law and explain its importance in spectrophotometry. Use
appropriate equations to explain. [7 Marks]

d. What is the function of a chopper in atomic absorption spectroscopy?

[6 Marks]
[Total: 25 Marks]
QUESTION TWO
a. Define the following terms.
B Amax
(ii)  Chromophore
(iiiy  Bernoulli effect
(iv) Plasma
(v)  Natural broadening of spectral lines
(vi)  Stray radiation
(vii)  Electronic transitions
(viii) Matrix effect
(ix) Blank [18 Marks]

b. What are the figures of merit when choosing a suitable detector for instrumental
methods? [7 Marks]
[Total: 25 Marks]

QUESTION THREE
a. For each of the following spectral regions, suggest an appropriate monochromator
and state the reasons for each choice
(i) Microwave
(iiy IR
(iii)  Visible
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(iv)  X-ray [12 Marks]

b. Why is the nebulization of liquid samples important in AAS? [2 Marks]

c. Draw and label hollow cathode lamp. [6 Marks]

d. What is the function of the reference beam in a double beam AAS instrument?

[5 marks]

[Total: 25 Marks]

QUESTION FOUR
a. In atable similar to the one below, match the terms on column 1 with the suitable

terms on column 2.

Column 1 Column 2
i) ICP atomisation Analyte ionisation
(ii) Flame Uniform cross sectional temperature
(iii) Prism Inert chemical environment
(iv) Plasma Secondary combustion zone
(v) Chemical deviation Refractive monochromator
[10 Marks]

b. Exﬁlain the term deviation from Beer’s law and list the different types of
deviations [9 Marks]

c. What are the possible causes for signal suppression/ amplification in instrumental
analysis? Suggest possible corrective measures for each scenario. [6 Marks]

[Total: 25 Marks]
QUESTION FIVE

a. Explain why compounds containing the same chromophore will have different
maximum absorbance wavelengths. {7 Marks]

b. Evaluate the missing quantities in the table below. Where needed, use 166 g/mol

for the molar mass of the analyte.

Concentration ¢
A %T a (cm'lppm") b (cm)

M ppm
(i) 449 0.0258 (ii) 1.35x 107 (iii)
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(iv)

39.6

0.0912

)

(vi)

1.76

"~ [3 x 6 Marks]

[Total: 25 Marks]
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General data and fundamental constants -

Quantity

Speed of light
Elementary charge
Faraday constant
Boltzmann constant
Gas constant

Planck constant

Avogadro constant
Atomic mass unit
Mass
electron
proton
neutron
Vacuum permittivity

Vacuum permeability

Magneton
Bohr
nuclear.

. g value

Bohr radius

Fine-gtructure constant

Symbol

=N,&

R e o

=N,k

ﬁ)_z:“fb‘
5

g

87

£, = /6%,
4ne,
Bo

P‘B = ehlzme

Wy =eN/2m,
&ge

a, = 4neiim, e
o = p.e’c/Zh

Rydberg constant R.=m,e"/8h’ce?
Standard acceleration

of free fall g

Gravitational constant G

Conversion factors

1 cal
1ey

no

Prefixes

4.184 joules (J)
1.6022X 107

f P n
femto pico pano
10" 10" 10%

10°*

L

lerg
1 eV/molecule

p m-
micro milli
107

Yalue

299792458 X 10°m s
1.602177X107C
9.6485 X 10* C mot™
1.38066 X 107 IK

- 8314 51 JK" mol

8.205 78 X 10? dm® atm X mol
6.2364 X 10 L Torr X! mol”
6.626 08 X 10™ s

1,054 57 X-10J s

6.022 14 X 10% mot

1.660 54 X 107 Kg

9.109 39 X 10 Kg
1.672 62X 107 Kg
1.67493 X 10" Kg
8.85419X 102 G m?
1.11265X 10" Cm?
4 X 1072 P m?
4nX 107 T M m?

9,274 02 X 10 T T

505079 X107 1T
200232

5291 77X 10" m
"7.29735 X 10°

1.097 37 X 10" m!

9.806 65 m 57
6.672 59 X 10" N m® Xg?

= 1X107%
= 96 485 kJ mol”

c d k M G
centi deei Kkilo
102 10 10 108 10

mega giga '
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