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Question 1 [30 Marks]

i Highlight 2 reasons why it is important to validate an analytical method [4 Marks]
il. Identify 5 types of errors in analytical measurements [5 Marks]
1ii. Determine the steps to be followed in the collection and analytical determination of a
sample [3
Marks]|
iv. Discuss the importance of fundamental analysis
V. Differentiate between the sample and population standard deviation [6 Marks]
Vi, Describe two examples when it would be appropriate to apply gravimetric and titration
analysis respectively [4 Marks]
Vii. Describe gross error and how to mitigate against them [4 Marks]
Viil. Determine the type of error that would be avoided by proper calibration [2 Marks]
X, Explain the importance of the mean in statistical analysis [2 Marks]

Question 2 [20 Marks]

1. Define constant and proportional errors in relation to absolute and relative errors
[6 Marks]
1i. In a titration experiment, the indicator color change is observable after an overtitration of
0.03 mL. Calculate the relative error if the volume of titrant is [8 Marks]
a. 50.00 mL
b. 10.0 mL
c. 25.0mL
d. 30.0 mL
iii. Describe the source of the above error and possible mitigation measures [6 Marks]

Question 3 [20 Marks]

Your team has been asked to review the health effects of borehole water use on livestock and
human health in a certain community

L. Identify 2 possible research problems to be studied [4 Marks]
ii.  List the possible hypotheses for each problem and the entire study [6 Marks]
1. Describe the type of samples to be collected for the study [4 Marks]

iv.  Determine the types of analysis of analysis to be employed and their applications in the
study [6 Marks)]

Question 4 [20 Marks)

L Define back-titration [2 Marks]

il. A 0.649-g sample containing only K,SO, (174.27 g/mol) and (NH4):804 (132.14 g/mol)
was dissolved in water and treated with Ba(NOs), to precipitate all sulfate as BaSO,
(233.39 g/mol). If 0.977 g of precipitate was formed, what is the mass percent K,SOy in the




sample? [18
Marks]

Question 5 [20 Marks]

1. During a gravimetric analysis experiment to determine the salt (NaCl) content of a chicken
soup sample, a precipitate of silver chloride was produced, dried and weighed.

a. Identify three sources of error in the analysis [6 Marks]
b. Describe how each error would affect the obtained results [9 Marks]

ii. Explain why proper sample handling is important [5 Marks]
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Table of Critical Values of Q

Confidence Levels for Various

Values of z
N Qurit i Qurit Confidence Level, % Z
(CL: 90%) (CL: 95%) (CL: 99%) 50 0.67
3 0.941 0.970 0.994 '
4 0.765 0.829 0.926 5 125
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 2.58
8 0.468 0.526 0.634 99.9 3.29
9 0.437 0.493 0.598
10 0.412 0.466 0.568
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