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SECTION A (40 marks)

Fod Answer ALL the questions in this gection.

|’
.i_-\.l

1 {a)  Define the following terms as used in instrumental methods of analysis:
(i) instrument optimization; (1 mark)
(i) zero-adjustment. _ y ‘:&'ﬁ\\:‘ “l mark)
[ £ ’ i
(o) Explain why analytical instrimentiare; | -~ {8 JANIW ) JI
! == ] ¥ "'.u:
(i) optimised; i T e ST (1 mark)
(i)  wero-adjusted. (1 mark)
3 () State two monochromation methods which arc used in flame photometry. (2 marks)
(b)  Deseribe the qualitative aspects of fiame photometry (2 marks)
3. (@ Caloylate the exgdcrey number of IR absorption peaks for
‘\,} :
e _Hm__..r_]", —‘\IEH:‘ )‘\ﬁ,j )
(b} hl}atlmm rmmnﬁﬂ&g@mmmmmmmmnfpmkmdm
ohserved number of peaks {g}ﬁ: IR, spectrum of
cH=cH, < 2 marks)
4, {a}  Describe the pressed pellet technique of prepaning samples for analysis with IR
spectrophotometer. (3 marks)
(b}  Explain one disadvantage of the pressed pellet technique, {1 mark)
5. % The holiow Cathode lamp in Atomic Absorption Spectrophotometer (AAS) produces 100%

% monochromatic radiation. Explain the function of 3 monochromator in AAS. (4 marks)
6,  Calculate the mnge of the absorbadce values in AAS. (4 marks)
i {a)  Define the term instrumental sensitivity. (1 mark)

(b)  Outline how the instrumental sensitivity for analyte is determined, {1 mark)

(¢}  The absorbance of a 200 ppm solution of KMnO, (Rfim = 158) is 0.65. Determine the

instrumental sensitivity of KMnO,. i {2 marks)
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8. During # colorimetric estimation of pﬁﬁsplulea in a water sample by standard addition method,
sample standards were prepared. The water sample was then run before samples were prepared
and then sample standards added.

{a}  Explain why the sample was run before the addition of the standards. (2 marks)
(b)  Explain two advantages of the standard addition method of calibroting analytical
instruments. {2 marks)

9. Describe the “head space™ method of preparing samples for analysis by GLC. (4 marlks)

Vel
10, {a) Wnite the Van Deemter equation. el oy {1 mark)
(b} ©  What is the derivative of the Van Deemter Equaiinn? (1 mark)
N
]
5 | " Eﬂ};:""*‘-. Explain the appl it-aunn of the derivative in (b) above in HPLC. (2 marks)
F‘q';_.": 5 J"‘-'- - - S £ = o =
x J % -f . .y .::l'll I =
3 e SECTION B (60 marks)
. : b a2 Answer any THREE qur"m' this section,
1k, {a)  Using an illustration derive the wavt\{;mber equation as used in [R Spectroscopy.
‘52'; {10 marks)
(b)  Calculate the wave mbﬁ(g‘ﬂ}a C—C bond in benzene.
<
[C=12, N=60x107, ﬁ=75xm‘d;-,ms.fcm] (5 marks)
(¢} . The IR spectrum shown in figure | below is that of a liquid with a molecular formula
CaHO. Use the IR correlation data in table | provided to identify the compound.
. (5 marks)
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(b}
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14, {a)
(b)
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With the aid of labelled diagrams explain the effect in AAS of

(i) rotating the burner head at 90°; (7 marks)
(i)  changmg the burner height : ;'_._ _ | T (5 marks)
State the: _r' 1 aNrm E‘,_
(B sdvaniages; N A (G
(i) disndvauiuges e

of the lamina flow bumer as a sample atomizer in AAS. {2 marks)
Draw a labelled dingram of the flame photometer. (5 mariks)

Outline the steps that lead to the production of analytical signal in flame photometry,
{4 marks)

The results in table 11 werc obtnined in an experiment to calibrate a flame photometer
by the stundard series method.

Table 11 &

Concentration of standardsinppm | 0 | 200 | 300 | 400 | 500
>3 8

Instrumental reqlm{;’;}“’ 16 50 | 695 @l 110

(i} State the criteria used in selecting the concentration range of the standards.
(1 mark)

(i)} Plot the appropriate calibration graph. (8 marks)

(i)  Use the graph in (ii} above to estimate the analvte concentration of a sample that
produced an instrumental response 83 units afler tenfold preconcentration.

(2 marks)

Define the term “detector” as used in UV-visible spectrophotometry | {1 mark)
{1} Draw a labelled diagram of the photomultiplier tube photodetector.

(& marks)

(i)  Describe how the photomultiplicr tube photo detector functions. (5 marks)
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