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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 
examined in the questions and highlight good performance and where performance could be improved. 
The reports will also explain aspects which caused diff iculty and why the diff iculties arose, whether 
through a lack of knowledge, poor examination technique, or any other identifiable and explainable 
reason.  

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report.  

A full copy of the question paper and the mark scheme can be downloaded from OCR. 

  

Would you prefer a Word version?  
Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 
(If you have opened this PDF in your browser you will need to save it f irst. Simply right click anywhere 
on the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available 
that will also convert PDF to Word (search for PDF to Word converter). 
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Unit 3 series overview 
The techniques presented in this unit underpin the work of scientists in the collection, analysis and 
presentation of data and information. 

Candidate responses indicate growing strengths in data collection and presentation. Knowledge and 
understanding are generally secure when transferring data from tables to charts, performing simple 
calculations involving mean, median and mode or interrogating keys. Most candidates also gain at least 
half of the marks for developed calculations involving variance and standard deviation. 

Understanding is less secure when selecting data from different sources to draw conclusions, justify 
conclusions or recognise conflicting evidence. Deducing the units of an equation from the dimensions of 
the numerator and denominator and application of the notation ± to calculate a range are weaknesses. 

Selection of data for substitution into equations for quantitative chemical analysis is a particular area for 
improvement. 

 

Candidates who did well on this paper 
generally did the following: 

Candidates who did less well on this paper 
generally did the following: 

• clearly showed their methods of calculations 
 

• followed the rubric instructions to select and 
use data from different sources correctly 

 
• demonstrated precision in plotting, labelling 

and drawing lines of best fit on graphs 
 
• recognised that different types of response are 

expected from questions with different 
command words 

 
• discussed both the trend and the source of 

error in the Level of Response question 
 

• discriminated between definitions of different 
sources of error and the difference between 
accuracy and precision. 
 

 

• showed less attention to detail when plotting, 
labelling and drawing lines of best fit on 
graphs 
 

• ignored rubric instructions or did not locate 
and select data from identif ied sources 

 
• attempted to apply general knowledge to 

situations that required comparison of data 
sources. 
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Question 1 (a) 

Most candidates were able to name the journal. 

Key point call out 

Candidates should only give the name of the journal and not include any other details such as the 
volume number, month of publication, etc.  

 

Question 1 (b) (i) 

All candidates identif ied the year of publication. 
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Question 1 (b) (ii) 

A common error was 4 months. 

 

Question 1 (c) 

Most candidates identif ied groups in Spain or Germany, some referred to ‘a’ and ‘b’. 

 

Question 1 (d) 

Most candidates identif ied Germany. 

 

Question 1 (e) 

Very few candidates used the data in Fig. 1.1 to determine that the paper was available 2 days after it 
was accepted. A common error was to refer back to the response given in Question 1 (b) (ii). 
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Question 1 (f) (i) 

Many candidates referred to the idea of checking (for review) but were unable to describe a peer in a 
scientif ic context. We needed to see a reference to another scientist, researcher or expert to award this 
mark. The majority of candidates did not gain full marks. 

Key point call out 

Candidates need to be taught that peer review occurs prior to publication. Or they need to qualify that 
the scientist doing the review should be an expert in the same field.  

 

Question 1 (f) (ii) 

Few candidates gave a clear answer to this question. Marks were generally given for references to 
ensuring the validity of the work. 

Key point call out 

Candidates need to be taught that if a fellow expert is able to draw the same conclusions from the data 
then the work is validated.  
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Question 2 (a) 

Candidates who used an appropriate scale, e.g. 10 large squares = 5 were very unlikely to make plotting 
errors and were able to draw all bars to the correct height. A few candidates did not label one or both of 
the axes appropriately. Candidates must be taught that a bar chart displays discontinuous data (i.e. not a 
histogram) and that there must be gaps between the bars. 
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Question 2 (b) (i) 

Only the more successful candidates were able to locate the values 450 and 700 on the x-axis and draw 
vertical lines from these points. 
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Question 2 (b) (ii) 

The stem of this question is quite demanding for candidates to interpret. However, there are only two 
true statements in this list (1 and 4). Option 5 is a plausible distractor – but only if the candidate is using 
the data in Table 2.1 and not in Fig. 2.3 as per the rubric. 

 

Misconception Candidates selecting options 2 or 3 have misconceptions about the 
meaning of continuous and discontinuous data.  

 

Question 2 (b) (iii) 

Most candidates were able to use the graph to select this data. 

 

Misconception A common error was to give a wavelength range indicating that the 
candidate used the table instead of the graph. 
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Question 2 (b) (iv) 

Key point call out 

The command word here is ‘suggest’. This means that a correct interpretation of the data must gain 
credit.  

 

 

Misconception Recognising that the G-star emits a mixture of different 
colours/wavelengths was enough to gain credit here (although this is also 
true for M and K stars). It was clear from many responses that candidates 
were trying to use general knowledge rather than the information provided.  

 

Question 2 (c) (i) 

 

AfL Question 2 (c) (i) and (c) (ii) assess learning outcome 5 (LO5): 

be able to draw justified conclusions from data. 
This includes identif ication of conflicting evidence. 
Very few candidates gained any marks in these questions as they did not 
use the data provided. It was clear from many responses that candidates 
were trying to use general knowledge. 
Many candidates did not attempt these questions. 
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Question 2 (c) (ii) 

Only a few candidates gained a mark using Fig. 2.1 for counting 51% of (most) stars as blue. 

The trend using Fig. 2.3 shows higher temperatures when stars are brightest in the bluer/shorter 
wavelengths. 

No candidates recognised that while Fig. 2.1 provides information about the brightest stars Amari’s 
conclusion is about the nearest stars. 
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Question 3 (a) (i) 

Most candidates gained both marks. 

 

Question 3 (a) (ii) 

Most candidates gained 3 marks. A few did not give a 3 s.f. answer. 
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Question 3 (b) 

Marks were given for each process in the calculation. Most candidates made minor errors in summation 
either in the sum of X – mean or the sum of the squares of these values. A common error was to divide 
by 7 instead of (n – 1 = 6). 

A calculated value from these steps, even with errors still gained a fourth marking point and recognition 
of this value as the variance by recording it on the answer line gained a fifth mark. 

Many candidates who recorded an s2 = value on the answer line however were unable to find the square 
root of this value. 
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Question 3 (c) (i) 

It was clear from most of the candidates’ responses that they were using the data in Table 3.2 instead of 
Table 3.1 to answer Question 3 (c) (i). 

Comparison of both tables shows that batteries 2 and 6 have very different values from the others in 
Table 3.1. They are much closer in value to the others when they are re-measured as shown in Table 
3.2. 

Key point call out 

Candidates must take great care to select data from the correct sources indicated in the stem of the 
question. 
 

 

Question 3 (c) (ii) 

As most candidates referred to batteries 3 and 5 (by using Table 3.2) in their answer to Question 3 (c) (i), 
they were still able to gain a mark for an idea of precision. 
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Question 3 (d) 

Many candidates gained 5 marks. The most common error was determining which term was defined as 
‘the difference between a measured value and the true value’. 
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Question 4 (a) (i) 

All candidates gained this mark. 
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Question 4 (a) (ii) 

Almost all candidates calculated R correctly but no candidates were able to determine the units of this 
equation. 

Key point call out 

Candidates need to be taught how to determine units from the dimensions of an equation. 
Most candidates determined /s (per second) but it was most likely to be recorded as cm/s. 
No candidate recognised that, in this example, on the top line, we have the units of d and h in cm. 
Hence: cm2 × cm = cm3. 
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Question 4 (a) (iii) 

A common error was to plot t2 at 320 instead of 330. Most candidates made at least one error in plotting 
these points. 

 

Question 4 (a) (iv) 

Only the most successful candidates were able to extend the trend in the × plots to the left, as a curve 
and extrapolate the value of R at h = 1, from the right hand axis. 
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Question 4 (b) 

Most candidates were able to comment on the diff iculty in determining an accurate time measurement 
due to either the bubbles in the water or the need to read from the meniscus. 

Many candidates also described a correct trend in the data. 

Level 2 was most often given. Very few candidates made any attempt to explain the trend, therefore 
limiting marks given. 
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Question 4 (c) 

Many candidates correctly identified the fourth equation. 

However none returned to part (b) to apply it as an explanation in the Level of Response question. 

Here, density and gravitational f ield strength are constants, so when there is a high depth of water in the 
can, there is more pressure at the small hole, hence a greater flow rate. 

 

 

  



Level 3 Cambridge Technical in Applied Science - Unit 3 - January 2022 Examiners’ report 

 23 © OCR 2022 

Question 5 (a) 
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Candidates are showing great improvement in their responses to graph plotting. Candidates who score 
well label both axes with units and use appropriate scales. A common error was to ignore the instruction 
to circle the outlier and these candidates lost another mark for drawing an S-shaped curve to 
accommodate the anomaly. Some candidates made a rubric error by drawing a straight line for the 
second set of results. 

Key point call out 

Candidates must be discouraged from using large blobs that are bigger than half of one small square. 

Points must be plotted with precision using fine crosses made with sharp pencils. 
Best fit lines must be drawn as indicated by the question – either straight or curved. 
Best fit lines must be continuous and smooth. 

 

 



Level 3 Cambridge Technical in Applied Science - Unit 3 - January 2022 Examiners’ report 

 25 © OCR 2022 

Question 5 (b) (i) 

Only the most able candidates calculated 207 and 253. Some candidates gained a mark for two equal 
values either side of 230, but most candidates did not score. 

 

Misconception It was clear from the responses that most candidates are unfamiliar with the 
convention ‘±’.  

 

Question 5 (b) (ii) 

Many candidates made no response. Some candidates drew a range bar but not at the 230 s point. 

Key point call out 

Candidates must be taught how to calculate ranges and draw range bars on graphs to indicate the 
uncertainty in measurements. 
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Question 5 (b) (iii) 

Most candidates gained at least one mark here indicating some practical experience in using stop-
watches to time changes in movement. 
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Question 6 (a) 

 

 

 

Item removed due to third party copyright restrictions 
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Very few candidates scored less than full marks. Applying keys to identify species is clearly a strength. 

Key point call out 

Candidate must also be able to construct keys based on identif iable differences also. This skill was not 
tested here. 
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Question 6 (b) (i) 

Most candidates were able to describe both features of these two species that were identical. 

 

Question 6 (b) (ii) 

Most candidates gave a relevant feature, e.g. colour and how it is used to identify, e.g. ‘… of leaf’. 

 

Question 6 (c) 

A common error was ‘family’ instead of genus. Most candidates recognise the naming system as 
binomial. 

 

 

  



Level 3 Cambridge Technical in Applied Science - Unit 3 - January 2022 Examiners’ report 

 30 © OCR 2022 

Question 6 (d) 

A few candidates scored a mark here for references to pollution and fewer still connected this to how it 
might affect populations. 

Key point call out 

Candidates must be taught that the presence or absence of indicator species are used to make 
judgements about the purity of water or the presence of contaminants. 
Changes in the populations of indicator species are prompts for further investigations. 
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Question 7 (a) 

Candidates generally gained a mark for recognising redox. 

 

Question 7 (b) (i) 

The most successful candidates were able to suggest a precipitate based on the reactants but often they 
did not apply knowledge of reactivity and displacement to identify silver chromate as the insoluble 
product. A common error was silver chloride. However it is the additional silver nitrate + potassium 
chromate that forms the precipitate so this response indicates a rubric error. 

 

Question 7 (b) (ii) 

Few candidates recalled that silver chromate forms a white precipitate. 
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AfL Section 6.4 of the syllabus indicates that candidates will be familiar with 
qualitative tests from Unit 2. 
 

 

Question 7 (c) 

Most candidates were able to suggest a suitable precaution. 

 

Question 7 (d) 

Most candidates were able to state an appropriate action. 
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Question 7 (e) (i) 

Only the most successful candidates were able to interrogate the Periodic Table to find the Ar values of 
Ag, N and O. 

A few were able to combine these values to find the Mr value of 169.9. 

A common error was to divide the calculated Mr value by 2.125. 
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Question 7 (e) (ii) 

Only a few candidates understood what was expected. They used their value of moles from Question 7 
(e) (i) and divided it by 250 cm3 converted to a volume in dm3 

 

Question 7 (f) (i) 
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Only the most successful candidates were able to select the correct data to substitute into this equation. 

There are several volumes here. However the answer line indicates Ag+ ions and so 15.5 must be 
selected. 

A candidate who may be uncertain about what is meant by concentration should look back at Question 7 
(e) (ii) where the unit is defined hence only 0.100 can be selected. 

 

Question 7 (f) (ii) 

Only the most successful candidates recognised that in this chemical reaction one silver ion reacts with 
one chloride ion giving a 1:1 ratio for the number of moles. 

Key point call out 

The command word here is ‘deduce’. This means that no further calculation is needed. 

 

Question 7 (f) (iii) 

Only the most able candidates converted 25 cm3 to 0.025 dm3 for this calculation. 
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Question 7 (f) (iv) 

Candidates needed to refer back to the stem of the question to find that 20 cm3 of tap water was diluted 
in a 100 cm3 mixture of tap water and distilled water, i.e. one-fifth. 

Hence removal of the distilled water results in five times the concentration calculated in Question 7 (f) 
(iii). 

 

Question 7 (f) (v) 

Candidates needed to refer back to the stem of the question to find the value for the normal 
concentration of chloride ions and compare this with their calculated value. No candidates did this. 
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Question 7 (g) 

Many candidates identif ied the indicator and/or the solution correctly. Common errors were methyl 
orange for the indicator and sodium thiosulfate for the standard solution. 

 

 

 

 

 

 

 

 

 

 

Copyright information 
Question 2 (b), Fig. 2.3 (Graph): Fireflies, Green Stars, and Chromatic Duos, Wikipedia with additions by 
Bob King, 1 July 2015, www.skyandtelescope.org, Sky & Telescope, AAS Sky Publishing, LLC. 
Reproduced by permission of Bob King. 

Question 6, Fig. 6.1 (Image): An Illustrated Flora of the Northern United States, Canada and the British 
Possessions/Zannichelliaceae, Adapted from Wikisource: available under the Creative Commons 
Attribution-ShareAlike License www.en.wikisource.org 
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