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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 difficulty and why the difficulties 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 can be 
downloaded from OCR. 
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Unit 3 series overview 
This is the third series for the Unit 3 (Scientific Analysis and Reporting) paper, and the second published 
examiners’ report for the unit.  

To do well on this paper, candidates need to be confident responding to questions on a wide range of 
scientific topics. Those candidates who had been prepared well for the examination responded well to 
the combination of objective questions and open-response questions. Nearly all candidates were able to 
attempt all questions in the time available, and there were very few questions that were not attempted. 
Few candidates required the use of additional pages. 

Candidates who performed well on this paper were able to carry out calculations correctly without 
introducing arithmetic errors, and were able to analyse relevant data correctly. 

Generally, candidates did not seem to have the knowledge required to be able to rearrange equations 
(question 1(d)), the skills necessary to draw lines/curves of best fit with a suitable level of competence 
(questions 2(b)(i) and 6(b)(i)), nor the understanding of how to calculate the gradient of a curve at a 
given point (question 6(b)(i)) and how to derive the correct units for the gradient. 
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Question 1(a) 

 

 

Nearly all candidates were able to calculate the median of the data provided. 
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Question 1(b) 

 

Nearly all candidates were able to calculate the mean number from the data provided, but many 
candidates reported the mean as a decimal fraction, failing to appreciate that the number of sunspots 
must be rounded to a whole number. 

Question 1(c) 

 

 

The majority of candidates were able to calculate the standard deviation and report it to one decimal 
place. Some candidates were unable to utilise the equation provided and were unable to complete the 
first two or three steps correctly, but did gain some marks for subsequent division by twelve and/or taking 
the square root. Unfortunately a number of candidates lost marks through arithmetic errors, such as: 
missing out a year or including a year more than once, incorrect transcription of figures, or recoding the 
answer to more than one decimal place.  
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Question 1(d) 

 

 

The majority of candidates had difficulty rearranging the equation as required, but most gained 1 mark 
for a correct element being present. 

Question 1(e)(i) 

 

 

A range of answers was accepted depending on the value of π used (even though a value of 3.14 was 
stated in the stem of the question) and the rounding of values in the calculation. Common errors made 
by candidates were: calculating (πr)2, failing to multiply by Gsc , or dividing by Gsc . 
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Question 1(e)(ii) 

 

 

A significant number of candidates did not attempt this question. A common error made by candidates 
was the failure to calculate the total variation in the distance between the Sun and the Earth; other 
candidates multiplied the total radiation, calculated in 1(e)(i) by the percentage variation without first 
converting the latter to a decimal fraction.  
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Question 2(a)(i) 

 

 

 

Image removed due to copyright restrictions 
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Nearly all candidates were able to correctly complete Table 2.2; no pattern of alternative responses 
could be identified. 

Question 2(a)(ii) 

 

Nearly all candidates were able to correctly complete the pie chart in Fig. 2.2 with reasonable accuracy. 
Where the areas of the segments were out of proportion, they were almost invariably in the correct order 
of proportions and a mark was gained for labelling. Only a very small number of candidates were unable 
to attempt this question. 

www.xtrapapers.com



Level 3 Cambridge Technical in Applied Science Unit 3 - January 2019 Examiners’ report 

 12 © OCR 2019 

Question 2(b)(i) 

 

Nearly all candidates incorrectly drew a smooth curve with increasing gradient up to c1000 lux through 
the point at 7 m. Many of the curves were ‘wobbly’, drawn with thick lines, sketched, or extended into the 
margins of the graph, and so would not have gained credit even if the curve had been drawn in the 
correct position.  

Question 2(b)(ii) 

 

Where the correct curve had been drawn in 2(b)(i) candidates identified the correct outlier at 7 m. 
However, nearly all candidates drew an incorrect curve through the point at 7 m and consequently 
incorrectly identified the point at 6 m as being the outlier – no consequential error carried forward mark 
was credited. 
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Question 2(b)(iii) 

 

The majority of candidates incorrectly read the value of light intensity directly off the y-axis for the outlier 
identified in 2(a)(iii), only a very small number of candidates read the value of light intensity from the 
curve drawn in 2(b)(i) – a consequential error carried forward from the curve drawn in 2(a)(iii) and/or the 
outlier identified in 2(a)(ii) was allowed here, but because of the error in reading the graph few 
candidates benefitted. 

Question 2(b)(iv) 

 

Only a very small number of candidates attempted to use the equation y = mx + c. Nearly all candidates 
attempted to calculate the gradient of the curve by measuring the change in vertical distance and the 
change in horizontal difference from the graph. However, the majority of candidates had little 
understanding of the correct approach. Few candidates drew a tangent to the curve, instead simply 
calculating the change in vertical distance and horizontal difference between two different points on the 
curve. The tangents that were drawn were often inappropriate, being to one or the other side of 4m 
rather than at 4m. Tangents were frequently inaccurately drawn, and/or drawn with thick lines, and/or far 
too small to be read accurately. Few candidates seemed to understand the derivation of the correct units 
when calculating the gradient of a graph. 
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Question 3(a)(i) 

 

A significant number of candidates offered ‘genus’, but a variety of other responses was also seen. 
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Question 3(a)(ii) 

 

The majority of candidates offered ideas relating to ease of identification, ease of classification, or 
identification of similarities. Few candidates understood that binomial nomenclature is a universal system 
recognised everywhere and avoids the complications from the same species being known by different 
common names in different places, or different species being known by the same common name in 
different places. 

Question 3(a)(iii) 

 

A significant number of candidates were unable to use the information provided in the stem of the 
question and Table 3.1 to correctly identify P.ulyssiponensis and/or P.vulgata.  

Many justifications of correct identifications were simply copied from the stem of the question and 
consequently lacked the comparative element required. A number of justifications of correct 
identifications of P.ulyssiponiensus lacked reference to one or other of the features of cone morphology 
referred to in the stem of the question. 
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Question 3(b) 

 

A significant number of candidates offered ‘dichotomous/dichotomy’, but a number of other responses 
were offered. No pattern of alternative responses could be identified.  

Question 3(c)(i) 

 

A significant number of candidates offered ‘secondary’, but a number of other responses were offered. 
No pattern of alternative responses could be identified. 
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Question 3(c)(ii) 

 

Only a very small number of candidates correctly identified that Table 3.1 provides a visual 
representation of the differences between the species; the majority of candidates referred to ideas 
around clarity, ease of use, that it could be used by anybody, or that it was fast to use. 

Similarly, only a very small number of candidates correctly identified that the representations in Table 3.1 
are of adult specimens, and that juveniles may have a different appearance to adults; the majority of 
candidates referred to ideas around subjective interpretations by observers, the possibility of inaccurate 
representations, that different individuals within the same species might have varying appearances 
(without qualification by reference to age), or the effects of mutation on appearance.   

Question 3(d) 

 

The majority of candidates understood that detaching limpets from rocks would allow closer inspection of 
limpets but many referred to easier inspection from the side rather than the underside. Only a very small 
number of those candidates who referred to inspection of the underside specifically identified that the 
muscular foot might be different in each species, the majority simply referring vaguely to ‘easier 
identification’. Some candidates misread the question and explained why detaching limpets would have 
been a disadvantage. 
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Question 3(e) 

 

The majority of candidates identified that limpets that had become detached from rocks might have been 
washed along the seashore into a different tide zone. Unfortunately, in many cases this idea was not 
developed into or linked to the ideas of different habitats being occupied by different species. Where the 
idea of different species occupying different habitats was referred to, there was often a lack of clarity of 
expression that prevented credit being given for other than the idea that limpet species are specific to 
each zone. The term ‘habitat’ was used only rarely by candidates. 
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Question 4(a)(i) 

 

This question was not answered well by candidates. Candidates seemed to have little idea of what the 
term ‘interval’ meant, how to identify an interval or how to correctly express an interval.  

Question 4(a)(ii) 

 

As with question 4(a)(i), this question was again not answered well by candidates. Candidates seemed 
to have little idea of what the term ‘interval’ meant, how to identify an interval, or how to correctly express 
an interval.  
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Question 4(a)(iii) 

 

Nearly all candidates were able to correctly describe the relationships between T and D, and T and c. 
However, the majority of candidates did not identify that at each depth the speed of sound in seawater 
(c) increases with salinity (S). Often candidates’ expression of the relationships described was poor, 
particularly in relation to depth (D). References to ‘as the depth goes down’ rather than ‘as the depth 
increases’ or ‘as depth decreases’ were common. 
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Question 4(b)(i) 

 

A significant number of candidates selected measurement error or random error rather than the correct 
answer systematic error. 

Question 4(b)(ii) 

 

Irrespective of the error selected in 4(b)(i) the vast majority of candidates suggested inaccurate 
calibration as the cause of the error, only a small number of candidates correctly suggested a 
contaminated probe. A number of other responses were offered but no pattern of alternative responses 
could be identified. 
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Question 4(b)(iii) 

 

A significant number of candidates selected measurement error or systematic error rather than the 
correct answer random error. 

Question 4(b)(iv) 

 

Irrespective of the error selected in 4(b)(iii) a significant number of candidates suggested recalibration of 
the instrument as an appropriate action. Others suggested repeating measurements and calculating a 
mean when they had made an incorrect selection in 4(b)(iii) for which this would not be an appropriate 
response. Many candidates referred to repeating measurements without specifically stating the need to 
calculate a mean. 

Question 4(b)(v) 

 

This question was answered very poorly, very few candidates appeared to understand the concept of 
instrument error or how to minimise its effect. The majority of candidates suggested recalibration of the 
instrument. 
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Question 4(c)(i) 

 

Nearly all candidates were able to calculate the depths with each timer option, although some 
candidates lost marks for incorrect rounding up of the calculated value at one or more depths. 

Question 4(c)(ii) 

 

This question was answered very poorly, very few candidates identified that the greater sensitivity of 
timer 3 offered little improvement in accuracy over that for timer 2 (for a greater cost) in the context of 
overall depth.  
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Question 5(a)(i) 

 

This question was answered well, nearly all candidates correctly identified that 200 kg N/ha fertiliser 
should be applied to fields 1 and 5, and that 40 kg N/ha fertiliser should be applied to fields 2, 3, and 4. 
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Question 5(a)(ii) 

 

Nearly all candidates correctly identified that the anomaly was in field 3. 

Nearly all candidates correctly identified that the soil nitrogen content for field 3 was much higher than for 
the other fields. However, comparatively few candidates referred to the range for the other fields/the 
maximum difference between the other fields, or the difference between field 3 and the maximum value 
of the other fields.  

Question 5(a)(iii) 

 

The majority of candidates referred, in some way, to repeating soil testing. Although, in many cases it 
was unclear as to whether this was solely for field 3 or for all fields. Where repeat testing for field 3 was 
concerned some candidates incorrectly stated that a mean value including the original test value would 
be calculated. Very few candidates who specifically referred to repeating soil tests on the other fields 
qualified their answers with an explanation that this would be to ensure the original test values were 
correct. 
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Question 5(b) 

 

This question proved to be challenging for candidates. A significant number of candidates referred 
vaguely to repeating testing to confirm results. The majority of creditworthy responses considered field 
investigations, but the nature of the investigations to be conducted was often ill-defined. Few responses 
considered the need to conduct field investigations of different nitrogen fertilisers under controlled 
conditions or the possibility of conducting investigations into the effects of other conditions. Very few 
candidates referred to the economic rate of nitrogen fertilisers. 
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Question 5(c) 

 

This question proved to be challenging for candidates. A variety of combinations of options was selected. 
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Question 6(a) 

 

Nearly all candidates were able to substitute the correct figures from Table 6.1 into the equation provided 
in the stem of the question to correctly calculate the viability of the culture. But a significant number of 
candidates clearly did not understand the meaning of ‘2 significant figures’ as they recorded their 
answers to 2 decimal places. 
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Question 6(bi)  
Adapted data from Isolation of microplastics in biota-rich seawater samples and marine organisms, 
Scientific Reports 4, Article number: 4528 (2014) www.nature.com, Nature Publishing Group. 
Reproduced under the terms of the Creative  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Although, all candidates had used a ruler to draw a suitable line of best fit, many were drawn with thick 
lines, were not continuous, or extended into the margins of the graph. 

Question 6(b)(ii) 

 

Nearly all candidates correctly read the time from the line of best fit drawn in 6(b)(i). For a very small 
number of candidates, the line of best fit drawn in 6(b)(i) led to a reading outside the +/- 0.5 day 
tolerance that was allowed.  

  

 

Image removed due to copyright restrictions 
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Question 6(c)(i) 

 

 

This question proved to be challenging for candidates. A significant number of candidates had difficulty 
in analysing the pattern of results in Table 6.2 to identify the correct test. 
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Question 6(c)(ii) 

 

This question proved to be challenging for candidates. A significant number of candidates had difficulty 
in analysing the pattern of results in Table 6.2 to identify the correct test. 

Question 6(c)(iii) 

 

This question proved to be challenging for candidates. A significant number of candidates had difficulty 
in analysing the pattern of results in Table 6.2 to identify the correct test. 
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Question 6(d) 

 

This question proved to be challenging for candidates; very few candidates were able to list all steps in 
the correct order. However, nearly all candidates gained some marks for providing one or more steps in 
the correct order and/or providing one or more pairs of steps correctly sequenced in an incorrect order. 
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Question 6(e) 

 

This question proved challenging for candidates and was not answered well. Knowledge of both a 
suitable technique and the ability to describe a titration in generic terms was lacking. Very few 
candidates gained any marks. Where a mark was gained, it was invariably for reference to use of an 
indicator. One-or-two candidates referred to titrating until the end-point or repeating until concordant 
results were achieved. 
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Question 7(a)(i) 

 

Candidates produced a variety of responses to this question. The correct answers related to the means 
of recording the evidence gathered or storing he evidence gathered. A significant number of responses 
related to the nature of the evidence to be gathered (size, volume, weight, type, colour) or the means by 
which the evidence could be sampled (nets, random sampling). 
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Question 7(a)(ii) 

 

A significant number of candidates suggested maps as being a suitable approach, overlooking the facts 
that maps themselves do not allow for the capture or storage as opposed to the display of data.   

Question 7(a)(iii) 

 

Nearly all candidates suggested either a means of distribution via suitable media or a suitable means of 
visualising/displaying the data that would be accessible to the wider public. A small number of 
candidates overlooked the significance of the term ‘wider public’ and suggested that ‘scientific reports’ 
would be appropriate. In a handful of responses the reference to scientific reports negated otherwise 
creditworthy references to means of visualising/displaying the data.  
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Question 7(b) 
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This question proved challenging for candidates. Very few candidates were able to access Level 3 as the 
majority of answers lacked sufficient analysis of the data, particularly in relation to the differing feeding 
habits of the fish studied. Responses that simply repeated data quoted from the Tables 7.2 and 7.3 
without manipulation/comparison were not creditworthy. The majority of candidates scored within Level 2 
for manipulating data from both Tables 7.2 and 7.3, this was invariably for comparing the amounts of 
plastics released into the environment and for comparing the percentage of fish affected by 
microplastics. Very few responses were framed in the context of being structured as a report for public 
consumption.   
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