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Solutions to Exercises - chapter 1 

 
 
1.1) Discuss how modern society is dependent upon analytical 

 chemistry. 

 

Analytical Chemistry affects many areas of modern society ranging from 

environmental protection issues through to maintaining the quality our food. 

Analytical chemistry is used both within a process control role - for the 

industrial manufacture of many goods as well as for quality assurance 

purposes. For this reason analytical chemistry impacts on everyone who acts 

as a consumer. 

 

1.2) What is meant by (i) a qualitative analysis; and (ii) a quantitative 

analysis? Give two examples of each. 

 

(i) Qualitative analyses are those that give negative / positive or yes / no 

types of data; in other words they say whether or not some substance 

(the analyte) is present in a sample - but do not actually measure the 

quantity of substance(s) present. A home pregnancy test is one good 

example since this provides a ‘positive’ or a ‘negative’ result. A second 

example could be a lead iodide test. 

 

(ii) Quantitative analyses determine how much of a particular substance 

there is within a sample rather than just its presence or absence. An 
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example of a quantitative test could be the measurement of pH. A 

second example could be a lead dithoazone test. 

1.3) Explain the difference between what meant by the specificity, 

accuracy and sensitivity of a technique. 

 

The specificity of the test defines how the test may respond to the presence of 

a particular analyte, so that that if a test is totally specific then it will only 

respond to the analyte of interest and in this case no chemical interferents will 

interfere with the analysis. 

 

Accuracy describes how close the measured value is to the true value, which 

may in reality be hard to determine. 

 

The sensitivity of a test describes how close or similar in magnitude results 

may be, and still be distinguished from each other.  

 

1.4) What is meant by the term ‘lower limit of detection’ for a 

technique and how does this differs from the sensitivity? 

 

The lowest concentration below which the test will fail to recognise the 

presence of an analyte is known as the lower limit of detection. The sensitivity 

of a test by contrast describes how close or similar in magnitude two readings 

may be, and still be distinguished from each other. 
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1.5) What is meant by the term ‘replicate measurements’? Why are 

replicate measurements desirable when performing analyses? 

 

Replicate measurements are multiple measurements made upon the same 

sample. Replicate measurements allow statistical treatment of data – this 

allows, for example, the spread of data and relative standard deviations to be 

calculated. Replicate measurements also allow some sources of error 

(especially indeterminate) to be identified. 

 

1.6) Explain what is meant by an interferent. How might an interferent 

affect an analysis? Give two examples. 

 

An interferent is a substance that may erroneously affect analytical 

measurements. An interferent (often as a source of a determinant error), 

causes all of the readings to either be elevated or depressed.  

 

An example of an interferent might be, for example, ascorbic acid (vitamin C) 

if present within a blood sample when analysed for glucose content using an 

electrochemical glucose oxidase based biosensor. Ascorbic acid if present 

within the blood may cause all of the blood glucose measurements to be 

elevated. 
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1.7) What is meant by a data validation process? How might a data 

validation process be performed? 

 

Data validation processes are procedures that allow confidence to be 

assigned to analytical data, for example, via statistical analysis. Data 

validation processes may be performed by a variety of approaches - but often 

involve the use of certified reference materials and quality assurance 

procedures in conjunction with a third party. 

 

1.8) What is meant by an aliquot? 

 

An aliquot is a sample of solution taken from a larger sample volume. 

 

1.9) What are meant by error limits? 

 

Error limits allow data points or sets of data to be quoted to within a known 

range of possible error. For example, a tap water supply may be quoted as 

containing 100  10 parts per million (ppm) Pb. 

 

 

 


