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QUESTION 1 
               
1.1 Briefly discuss the eight dimensions of quality. Does this improve our 

understanding of quality?  (10) 

1.2 Explain what is involved in the following: 
 
1.2.1 Quality control         (3) 
1.2.2  Quality Assessment         (5) 

 1.2.3 Quality Assurance         (9) 

 
1.3 An analytical services laboratory analysed 30 000 water samples in October 

2019. The lab observed that only 1000 samples out the 30 000 fail the blind 
test requirements. Calculate the quality performance (%) of the laboratory. (3) 
        
                                        

                   [30] 

 
 
QUESTION 2 
  
2.1 Briefly discuss the following terms: 
2.1.1 Sampling          (2) 
2.1.2 Limit of detection (LOD)        (2) 
2.1.3 Limit of quantitation (LOQ)        (2) 
2.1.4  Selective sample         (3) 
2.1.5 Sampling plan         (3) 
2.1.6 Precision          (4) 
  
2.2 List the sources of contamination of samples in a laboratory environment (6) 
  
2.3 Briefly define method errors and how they can be minimised (4) 
 
2.4 Define systematic errors describe and how they can be identified. (4) 
 
   [30] 
 

 
QUESTION 3 
 
3.1 Differentiate between analytical and non-analytical errors.   (9) 
 

3.2 The certified value for cholesterol in a Certified Reference Material (CRM) is 
274±9.0 mg(100g)-1. The results of repeat experiments to measure the 
recovery of cholesterol from CRM are as follows: 271.4, 266.3, 267.8, 269.6, 
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268.7, 272.5, 269.5, 270.1, 269.7, 268.6, 268.4. The results are reported in 
mg (100 g)-1. Calculate the bias of the method, the percentage bias and 
percentage recovery, percent bias in CRM. Comment on the results.    (11) 

  
3.3 An analyst carried out a repeated titrimetric analysis of As(V) ions in borehole 

water. The values obtained were normally distributed with mean value of 
10.15 mg/mL and a standard deviation of ±0.02 mg/mL Find the proportion of 
measurements which lie between 10.12 mg/mL and 10.20 mg/mL  (8) 

 

3.4 Briefly describe the two basic area properties of a standard normal curve. (2) 
  
   (30) 
 
 

 
QUESTION 4 
 
4.1 The precision of a method is being established, and the following data are 

obtained:    
 22.23, 22.18, 22.25, 2209, and 22.17%. Is 22.09 a valid measurement at the 

95% confidence level?         (6) 
 
4.2 In brief, discuss the factors that have to be considered when choosing 

between types of method to be used for analysing a sample in chemical 
analysis. (14) 

 
4.3 The following table shows results of replicate potassium determination in a 

blood sample using atomic emission spectrophotometry (AES) and a new 
amperometric method. Is there a significant difference in the precision of the 
two methods? (Perform full calculations.)  (10) 

 

AES 
(mg/L 

Amperometric (mg/L) 

2.09 1.82 

2.01 2.05 

2.06 1.99 

2.12 2.13 

1.97 2.06 

2.00 1.83 

 2.01 

 2.15 

  

   
   [30] 
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QUESTION 5 
 
5.1 What is good laboratory practice (GLP) for scientific practice?  (6) 
 
5.2 Discuss the importance of the following in quality control:           

 

5.2.1 Blanks          (3) 

5.2.2 Quality control samples        (3) 

5.3.3 Blind samples         (3) 

 
5.4 A standard material known to contain 38.9% Hg was analysed by atomic 

absorption spectroscopy. The results were 38.9%, 37.4% and 37.1%.  At the 
95% confidence level, is there any evidence for a systematic error in the 
method?     (10) 

 
5.5    Describe Flicker noise in chemical instrumentation  (5) 
  
          [30] 
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Appendices 
 
Appendix 1; Equations: 

 

  

⌈𝑡⌉ = |
�̅� − 𝜇

𝑠
| ∗ √𝑛 

 

𝑠 = √
∑ (𝑥𝑖 − �̅�)2𝑛
1

𝑛 − 1
 

 
 
Appendix 2: Rejection Coefficient test ratios 
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Appendix 3: Tables for t and F values for various levels of probability 
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Appendix 4: Tables for Z values for various levels of probability 
 

 


