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Question 1 [30 Marks]|

a.  Differentiate between gravimetry and titrimetry and spectroscopy [3 Marks]

b.  Explain the importance of analytical instrumentation [2 Marks]

c.  Contrast classical and instrumental techniques as used in analytical chemistry

[6 Marks]

d.  Explain the choice of gas used in most spectrometers [2 Marks]|

e.  compare column chromatography and TLC [4 Marks]

f.  Define back titration [2 Marks]

g.  Thermogravimetric studies of a carbon black filled rubber sample is performed in inert
atmosphere up to 950 °C then the atmosphere is quickly changed to air. The observed
weight loss is ~ 66.41 % up to 500 °C and the mass becomes constant, a further mass loss
is observed between 1300 °C and 2800 °C . Explain the decomposition of rubber.[4 Marks]

h.  Discuss qualitative and quantitative measurements [4 Marks]

i.  Highlight three analytical techniques which apply X-ray radiation [3 Marks]

Question 2 [20 Marks|

When separating two substances, X and Y, on a 30.0 cm column. A student obtained a
chromatogram that gave retention times of 15.80 and 17.23 min for X and Y, respectively, and
an elution time of an unretained compound of 1.60 min. The base peak widths for X and Y were
1.25 and 1.38 min, respectively.

Calculate the following

a. Standard deviation of each peak [2 Marks]
b. average number of theoretical plates for the column [5 Marks]
c. plate height [2 Marks]
d. resolution of X and Y and determine whether baseline separation was achieved

[3 Marks]
e. length of column that would be required to achieve a resolution of 1.5

[8 Marks]|

Question 3 [20 Marks]

a.  Explain the difference between normal and reverse phase HPLC and the advantages of each

[6 Marks]

b.  Describe the procedure for obtaining a HPLC chromatogram [4 Marks]
¢.  During a routine analysis it was observed that the signal for an interferent I in the analysis
of analyte A was 6 units when that of an equimolar solution of A was 40 units.

i.
ii.

Calculate the selectivity coefficient of the method. [4 Marks|
If the concentration of A must be known with an accuracy of +0.50%, what is the
maximum relative concentration of A that can be present? [6 Marks]



Question 4 [20 Marks]|

a.  Discuss the importance of quality control in chemical analysis [6 Marks|
b.  Calculate the potential for the following reactions [4 Marks]

i.  Zn(s) + Pb*(aq)—> Zn**(aq) + Pb(s)
ii.  Al(s) + Fe’* (ag) —> Al (aq) + Fe(s)

c.  The concentration of copper in a sample of sea water is determined by anodic stripping
voltammetry using the method of standard additions. The analysis of a 50.0 mL sample
gives a peak current of 0.886 uA. After adding a 5.00 pL spike of 10.0 mg/L Cu*’, the peak

current increases to 2.52 pA. Calculate the pg/L copper in the sample of sea water. [10
Marks|

Question 5 [20 Marks]

a. Draw and label the main parts of a spectrophotometric instrument [10 Marks]|

b. The %w/w I ina 0.67 g sample is determined by a Volhard titration. After adding 50.00 mL
of 0.056 M AgNO; and allowing the precipitate to form, the remaining silver is back titrated
with 0.053 M KSCN, requiring 35.14 mL to reach the end point.

Calculate
i. Molesof I [6 Marks]
ii.  Concentration (%w/w) of I  in the sample. [4 Marks]
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