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 5.4 Commentary on Individual Investigation Report 0407 

Comparison of ways of finding the concentration of copper(ii) 

ions 

Introduction 

This investigation illustrates the type of project where a number of different analytical techniques are used 
to find out about the same or similar samples. They usually provide many opportunities for candidates to 
research relevant background theory and to plan experimental procedures. The difficulty in an 
investigation of this kind is the tendency of candidates to mix up and confuse drawing conclusions about 
the relative effectiveness of different procedures, which should be part of the analysing section, and 
identifying limitations within a particular procedure and assessing the effect of this on the accuracy and 
reliability of this procedure, which should be part of the evaluating section. 

Planning 

A clear aim at the beginning of this section provides a helpful framework for the rest of the report. Some 
attempt is made to link each of the experimental methods with relevant background theory but the 
coverage is brief and in outline only. Some expected equations are missing, others are incomplete and the 
effect of concentration on cell potential is not covered. This part of the plan does not quite meet the 
descriptor requirements at level P8b. The risk assessment is very basic and meets the descriptors at level 
P5b but not at level P8b. A reasonable number of references are listed but these lack detail and are not 
linked to specific parts of the text, this just meets the expectations at level P8b. 

The experimental procedures are described for each of the methods used but expected detail such as the 
way in which the standard solution of copper sulphate was made up and the way the ion exchange resin 
procedure was modified is not included. The plan makes little attempt to justify or explain the choice of 
measurements that are made. 

Overall, the plan does not quite meet requirements of the coursework descriptors at level P8 so a mark of 
7 is appropriate for this section. 
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Implementing 

Most data is recorded in an appropriate format and to an expected precision although some units are not 
included in some titration results tables. 

The titres obtained from the redox titrations are in poor agreement and this should have prompted a repeat 
of the experiments involved. The determination of an additional gravimetric value would also have 
provided a more secure base from which to draw conclusions. 

The recording aspect of implementing just meets the requirements of descriptors at level I8 but does not 
demonstrate additional achievement expected at level I11b. A mark of 8 is therefore appropriate. 

Analysing 

The candidate uses the raw data from a range of experiments to calculate a value for the concentration of 
the standard sample of copper sulphate. Some of these calculations are not clearly explained and contain 
errors and units are sometimes not included where expected. The colorimeter calibration curve is poorly 
presented. This aspect of this section just satisfies the descriptors at level A8a. 

The conclusions drawn from the evidence are make no attempt to quantify the relative accuracy of 
different techniques. This aspect of this section just about meets the requirements of the descriptors at 
level A8b, but does not meet the descriptors at level A11b. 

Overall, the analysis meets the coursework descriptors at level A8 but meets few of the additional 
requirements made by the descriptors at level A11.  A mark of 8 is therefore appropriate. 

Evaluating 

Some of the main limitations of experimental procedures are identified, although the comments on the 
electrochemical cell experiments are very superficial. This aspect of this section meets the requirements of 
the descriptors at level E5a but do not fully meet the requirements of the descriptors at level E8a. 

There are no comments on the precision of specific measurements. The descriptors at level E5b are 
therefore not met. 

Overall, the evaluation does not fully meet the descriptors at level E5. A mark of 3 or 4 is appropriate, with 
a mark of 4 being suitable here. 
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