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Question 1 [30 Marks]

Identify 5 fields where analytical chemistry data may be utilized [5 Marks]
Explain how the analytical chemistry is used to improve the quality of life |3 Marks]
Importance of analytical chemistry in agriculture and human medicine [4 Marks]
Explain the importance of sampling in analytical chemistry [3 Marks]
Describe the importance of chromatography [2 Marks]
Define confidence interval [2 Marks]
Differentiate between gravimetric and titration methods [4 Marks]
Explain the difference between the equivalence point and end point [4 Marks]
Describe analytical method validation [3 Marks]

Question 2 [20 Marks]

Glucose levels are routinely monitored in patients suffering from diabetes. The glucose
concentrations in a patient were determined in different months by a spectrophotometric
analytical method to determine the effectiveness of a low sugar diet.

1. Determine if there are outliers in the results for month 1 and 4 [4 Marks]

ii.  Calculate the Pooled standard deviation (s) for the analysis [6 Marks]
Assuming the pooled standard deviation is a good estimate for the population standard deviation
(6), determine the 80% and 95% confidence intervals for the

iii. 1% dataentry (1108 mg/L glucose) [2 Marks]
iv.  Mean values for each month [8 Marks]
Month Glucose concentration, mg/L
1 1108 1122 1075 1099 1115 1083 1100
2 992 975 1022 1001 991
3 788 805 779 822 800
4 799 745 750 774 777 800 758




Question 3 [20 Marks]

1. Explain the difference between [8 Marks]
a. random and systematic error.
b. constant and proportional error.
¢. absolute and relative error.
d. mean and median.
ii. A construction worker sets out to measure the length of Auditorium C using a 3 m
measuring tape. Determine two sources of each of the following errors
[8 Marks]
a. Random error
b. Systematic error
iii. Describe mitigation measures for the errors above [4 Marks]

Question 4 [20 Marks]

An iron ore was analyzed by dissolving a 1.1324g sample in concentrated HCI. The resulting
solution was diluted with water, and the iron (III) was precipitated as the hydrous oxide
Fe,05.4H>0 by the addition of NHs. After filtration and washing, the residue was ignited at a
high temperature to give 0.5394 g of pure Fe;Os.

Calculate
i The number of moles of Fe,03 [4 Marks]
ii.  the % Fe in the sample [8 Marks]
iii.  the % Fe30; in the sample [8 Marks]

Question 5 [20 Marks]

1. The reaction between sthanol and ethanoic acid takes about 6 hours at boiling point. The
reaction achieves a conversion of approximately 70%.

2. Comment of the suitability of this reaction as a titration reaction [4 Marks]
b. Determine the titration method which would be suitable for the reaction and give
reasons : [4 Marks]

ii. A solution of approximately 0.1 M HCl is standardized with Na;COs. 0.1472 g of Na,COs
requires 23.7 mL of the HCI to reach endpoint. The HCl is then used to titrate a solution of
NaOH. 25.0 mL of the base solution is titrated to endpoint by 15.9 mL of the acid.
Determine the concentration of NaOH. [12 Marks]




Table of Critical Values of Q Confidence Levels for Various

Values of z
N Qcrit Qerit Qerit Confidence Level, % Z
(CL: 90%) (CL:95%) (CL: 99%)

3 0.941 0.970 0.994 50 0.67
4 0.765 0.829 0.926 80 1.28
5 0.642 0.710 0.821 90 1.64
6 0.560 0.625 0.740 95 1.96
7 0.507 0.568 0.680 99 258
8 0.468 0.526 0.634 999 329
9 0.437 0.493 0.598

10 0.412 0.466 0.568
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