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INSTRUCTIONS: Answer question one and any other two questions 

 

QUESTION ONE (30 MARKS) 

a) Define the following terms.       (5 marks) 

(i) Precision 

(ii) Accuracy 

(iii) Bias 

(iv) Random sample 

(v) Optimization 

(b) The response of a colorimetric test for glucose was checked with the aid of standard glucose 

solutions. 

Glucose concentration, mM 0 2 4 6 8 10 

Absorbance 0.002 0.150 0.294 0.434 0.570 0.704 

Determine: 

(i) Correlation coefficient       (4 marks)  

(ii) Coefficient of determination. Explain.      (2 marks) 

(iii)  Slope         (1 mark) 

(iv) Intercept         (1 mark) 
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(v) Linear regression equation      (1 mark) 

(c) (i) Illustrate the features of a Shewhart chart.    (3 marks)  

(ii) State two main commonly applied criteria in the interpretation of Shewhart chart. 

(2 marks) 

(d) Distinguish between proficiency testing and collaborative trials.  (4 marks) 

(e) The following figures refer to the concentration of albumin, in gL-1 in the blood sera of 8 

males and 8 female healthy adults: 

 Male        37 39 37 42 39 45 42 39 

 Female   44    40 39 45 47 47 43 41 

Test whether the mean concentrations for men and women differ significantly. (5 marks). 

(f) The optimum pH for an enzyme-catalysed reaction is known to lie between 5 and 9. Determine 

the pH values at which the first two experiments of an optimization process should be performed 

to give a maximum range of 0.1 pH units.      (2 marks)  

QUESTION TWO (15 MARKS) 

a) A standard sample of pooled human blood serum contains 42.0 g of albumin per litre. Three 

laboratories (A, B and C) did six determinations each (on the same day) of the albumin 

concentration, with the following results (gL-l ). 

Laboratory Results 

A 42.5 41.6 42.1 41.9 41.1 42.2 

B 43.5 42.8 43.8 43.1 42.7 43.3 

C 42.2 41.6 42.0 41.8 42.6 39.0 

 

Comment on the bias, precision and accuracy of each of these sets of results. (6 marks) 

b) The number of glassware breakages by three different laboratory workers over a given period 

are stated below: 

 

Test whether the number of breakages by the three worker differs significantly. (6 marks) 
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 c)  Identify three ways of tackling systematic errors. (3 marks) 

QUESTION THREE (15 MARKS) 

a) Four students (A- D) each performed an analysis in which exactly 10.0 mL. of exactly 

0.1 M sodium hydroxide was titrated with exactly 0.1 M hydrochloric acid. Each student 

performed five replicate titrations, with the results shown in the table below. 

 

(i) Test whether there is any significant difference between the means obtained by the foul  

 students. (12 marks) 

(ii) Calculate the 95% confidence limits of the mean for student C and use them to decide 

 whether there is any evidence of systematic error. (3 marks) 

QUESTION FOUR (15 MARKS) 

(a) What are the stages of experimental design?     (3 marks) 

(b) Mercury is lost from solutions stored in polypropylene flasks by combination with traces 

of tin in the polymer. The absorbance of a standard aqueous solution of mercury stored in 

such flasks was measured for two levels of the following factors: 

 

Factor Low  High 

A - Agitation of flask 

C - Cleaning of flask 

T - Time of standing 

- 

- 

- 

+ 

+ 

+ 
 

The following results were obtained. 

Combination of factor levels  Absorbance 
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1 
a 
c 
t 
ac 
ta 
tc 
atc 

0.099 
0.084 
0.097 
0.076 
0.082 
0.049 

0.080 
0.051 

 

Calculate interaction effects between: 
 

(i) AT        (9 marks) 
(ii) ACT        (3 marks) 
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