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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 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 first. 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 
Unit 3 (Scientific analysis and reporting) is a mandatory unit for the Level 3 Cambridge Technical 
Foundation Diploma, Diploma, and Extended Diploma in Applied Science. All Learning Outcomes within 
the specification are assessed in every series through a paper worth a maximum of 100 marks and of 
two hours duration.  
 
This unit assesses: 

• the ability use mathematical techniques to analyse data 
• the ability to use graphical techniques to analyse data 
• the ability to use keys to classify organisms 
• the ability to critically analyse and evaluate the quality of data 
• the ability to draw justified conclusions from data 
• the ability to record, report on, and review scientific analyses 
• knowledge of the use of modified, extended, or combined laboratory techniques in analytical 

procedures – building on Unit 2 (Scientific techniques). 

Questions are presented to candidates using a range of styles, including short answer, calculation, fill-
the-blanks, matching pairs, true/false, and a longer 6 mark level of response question. Questions are 
presented in a scientific context, which may be a context with which candidates are unfamiliar.  
 
Centres must provide candidates with extensive opportunities for practising those skills detailed in the 
unit specification as well as exposure to the required experimental techniques and apparatus – this will 
allow candidates to answer questions in this paper with greater confidence.  
 
Some of the questions in this paper required candidates to answer precisely, applying their knowledge 
tightly to the context given, and using the stimulus material to work out the answer, using skills of 
observation, analysis, and evaluation. Careful reading of the question, and care in answering the 
question precisely and in depth was important to gain maximum credit. 
 

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

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

• understood the conventions to be followed 
when constructing line graphs and kite 
diagrams 

• were able to calculate the gradient of a line 
graph showing the method used 

• showed working when carrying out 
calculations and were confident in the use of 
standard form, significant figures, and units 

• were able to use knowledge gained from 
having carried out or observed practical 
activities to answer Question 4  

• answered questions precisely within the 
context given, demonstrating depth of 
knowledge 

• were confident in the use, analysis, and 
evaluation of data presented in unfamiliar 
contexts. 

• did not understand the conventions to be 
followed when constructing line graphs and 
kite diagrams 

• were unable to calculate the gradient of a line 
graph and did not show the method used  

• did not show working when carrying out 
calculations and had difficulties with the use 
of standard form, significant figures, and units 

• were not able to draw on knowledge gained 
from having carried out or observed practical 
activities to answer Question 4 

• provided vague responses to questions, that 
were not framed within the context given and 
did not demonstrate depth of knowledge 

• experienced difficulties in processing 
information and data presented in unfamiliar 
contexts. 
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Question 1 (a) (i)  

Candidates did well on this question, and were confident in determining the mode, median, and range of 
the given values. 
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Question 1 (a) (ii) 

Candidates did well on this question, and were able to correctly calculate the mean average of the given 
values. 

 

Question 1 (b) (i) 

Candidates did well on this question, and were able to correctly calculate the swept area A. 
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Question 1 (b) (ii) 

Nearly all candidates were able to substitute the given values into the equation provided to correctly 
calculate M. However, not all candidates then gave the calculated value to two significant figures, as 
requested, or incorrectly rounded down to 67 000 when converting. A wide range of units was offered, 
only a small number of candidates correctly stating kg s-1 
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Question 1 (c) (i) 

Nearly all candidates attempted to draw a smooth curve through all the points; however many curves 
were ‘feathered’ or composed of disconnected lines, or missed one or points by more than the +/- one 
small square that is allowed. 
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Question 1 (c) (ii) 

Nearly all candidates understood to draw a vertical line from the x-axis at 8.4 intersecting with the drawn 
line-of-best-fit and then a horizontal line drawn across to intersect the y-axis, scoring MP1. However, 
incorrect reading of the scales on either or both of the axes cost a number of candidates MP2; in many 
cases where the intercept on the y-axis had been correctly read candidates did not convert the power 
output from megawatts to Watts as required, or applied an incorrect conversion leading to a power-of-ten 
error in the stated value. 

 

Question 1 (c) (iii) 

Nearly all candidates identified the positive correlation between power output and wind speed shown in 
the graph but a handful of candidates did not score MP1 because they did not identify both of the 
variables concerned. Only a handful of candidates identified that power output increases non-linearly as 
wind speed increases.  

Assessment for learning 

Where candidates are asked to describe or identify a trend or relationship between two variables 
they must always identify the variables concerned.  
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Question 2 (a) 
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Almost all candidates gained the mark. The overwhelming majority of candidates did so through referring 
to the source of the diagrams Figs 2.1 and 2.2 as being from a text book, while a small number of 
candidates referred to the diagrams having been produced by another person. The idea that a diagram 
is a representation of an actual plant was not seen.  

 

Question 2 (b) (i) 
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Nearly all candidates correctly identified Fig 2.3 as being a dichotomous key, although a number of 
attempts to spell dichotomous were seen – those candidates who did gain the mark had generally 
attempted a spelling of dichotomous, but produced something which was not phonetically similar. 

 

Question 2 (b) (ii) 

This question proved problematical for almost all candidates, very few gaining either mark. The basis of 
dichotomous keys being a choice between two features seems not to be understood by candidates, who 
also overlooked that there are a repeated number of stages at which a choice is made before an 
organism is identified.  

 

Question 2 (b) (iii) 

Few comprehensive responses to this question were seen, with very few candidates scoring maximum 
marks. The majority of candidates gained 1 or 2 marks for the idea that it might be difficult to match 
descriptions to observations and/or the idea that features may very between individuals for one reason 
or another, and handful of candidates gained a mark for the idea that the key does not cover all varieties. 
No candidate referred to the difficulty in understanding specialist terms when using the key, even though 
a number of candidates themselves exhibited difficulty in understanding the specialist terms used. 
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Question 2 (c) (i) 

The majority of candidates answered this question well, generally identifying that it was impossible to 
know whether the perigynium in Fig 2.2 was inflated or not and that it was impossible to determine the 
size of the bract in Fig 2.1 from the diagram. Reference to the presence of three stigmas was usually 
only made by those candidates who scored maximum marks. 

 

Question 2 (c) (ii) 

A significant number of candidates offered ‘male and female spikelets’ without qualification, while other 
candidates referred to spikelets as flowers in their responses. Nevertheless, most candidates managed 
to score at least 1 mark for identifying hairless leaves as a common feature.  
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Question 2 (d)  
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Most candidates managed to gain 1 mark for offering two correct structural differences but few 
candidates gained maximum marks. The most commonly offered differences were perigynium length 
and inflorescence length. References to inflorescence appearance were also fairly common, but here 
many candidates were unable to convey the description of a branched/open versus compact/dense 
appearance. A number of candidates did not use the correct terminology in their responses, referring to 
‘flowers’ rather than inflorescences or flowering structures. Very few candidates made reference to the 
difference in the surface views of the perigynia.    

 

Question 2 (e)  

Most candidates gained the mark for this question, the overwhelming majority doing so by referring to 
the use of the plant to indicate the presence of pollutants or other environmental factors – very few 
candidates extended their responses to incorporate the idea that it is a change in population of the 
species that allows them to be used for this purpose. Some candidates, who were clearly thinking along 
the correct lines, referred just too vaguely to indicator species ‘growing in particular areas’. Other 
candidates were obviously confused by the word ‘indicator’ and wrote about the ability to use them to 
determine pH, but without an environmental context. A common incorrect response was to suggest 
indicator species are used in classification keys; clearly those candidates had little understanding of how 
dichotomous keys are constructed.  
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Question 3 (a) (i) 
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Nearly all candidates correctly identified 40 m as being the location along the transect where conditions 
were unfavourable for lichen growth, and stated the unit – just a handful of candidates correctly identified 
the distance but omitted to state the unit. There was no more commonly offered incorrect location along 
the transect, suggesting that candidates who stated an incorrect location may simply have been 
guessing.  

 

Question 3 (a) (ii) 

This question proved challenging to many candidates, who did not seem to understand the question – 
candidates referred to repeating measurements, repeating the investigation at other locations, using 
secondary sources to confirm findings. Those candidates who did understand the question invariably 
gained both marks for identifying air quality and temperature as the required measurements. 

 

Question 3 (a) (iii) 

In general, candidates either gained both mark points or neither. A significant number of candidates 
clearly did not understand the concept of repeatability and suggested getting other investigators to 
repeat the investigation, using a different method, using different equipment, repeating the investigation 
at a different fumarole or at more distances from the fumarole. Those candidates who did have an 
understanding of the concept of repeatability were usually able to correctly identify use of both the same 
method and equipment as being the required factors.  

OCR support 

Links to resources on the correct use of scientific terminology can be found in the OCR 
publication A guide to resources which has been produced to support the teaching of Level 3 
Cambridge Technicals in Applied Science. 

  

https://ocr.org.uk/qualifications/cambridge-technicals/applied-science/planning-and-teaching/
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Question 3 (b)  

Responses to this question were either very good, with symmetrical kite diagrams correctly plotted on 
labelled axes with suitable scales, or low scoring, with incoherent plotting on incorrect unlabelled axes 
demonstrating a both lack of understanding of how kite diagrams are constructed and what they 
represent. However, the representation of many kite diagrams seemed to lack attention to detail, with 
freehand drawing/sketching and/or use of blunt pencils. 
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Question 3 (c) (i)  

The majority of candidates gained maximum marks for reference to two out of irregular shapes, gaps 
between shapes, partly-filled squares – all possible combinations were equally common. Only a few 
candidates identified that the area covered by the lichen can only be an estimation.  
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Question 3 (c) (ii)  

The overwhelming majority of candidates gained the mark for correctly determining the value of A, and of 
those the majority also correctly determined the uncertainty of A.  

 

Question 3 (c) (iii)  

The majority of candidates correctly identified the error as systematic, a significant number selected 
measurement, and just a small number selected instrument – candidates seem to remain unsure about 
categorising types of error.  

  



Level 3 Cambridge Technical in Applied Science - Unit 3 - January 2023 Examiners’ report 

 22 © OCR 2023 

Question 4  

This question proved challenging to virtually all candidates. A significant number of candidates were 
unable to provide a general outline method (without addition of indicator solution) for determining the 
concentration of a substance by spectrophotometry. Only a small number of candidates attempted to 
answer the question in the context of determining the concentration of iron (II) ions, by referring to the 
use of an indicator solution.  

Assessment for learning 

Centres should provide candidates with as many opportunities as possible to gain experience 
with the practical techniques specified in the unit specifications both for this unit and Unit 2 
(Laboratory Techniques). Centres should make sure that candidates understand why particular 
items of equipment are used and why certain processes are followed.  
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Question 5 (a)  
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The overwhelming majority of candidates correctly identified the graph as a scatter graph, all but one or 
two incorrect responses selected ‘line’, and some of these had been altered from ‘scatter’, possibly after 
(b)(iii) had been completed. 

 

Question 5 (b) (i)  

The majority of candidates gained both marks on this question; no candidate gained 1 mark as correct 
substitution invariably led to the correct evaluation. A range of incorrect substitutions was seen.  

 

Question 5 (b) (ii)  

A significant number of candidates were unable to correctly identify the point as (24.8, value from [b][i]); 
when the point was correctly identified errors in reading the axes and/or lack of care in plotting points 
(the maximum allowable error being +/- half a small square) cost many candidates the mark.  
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Question 5 (b) (iii)  

A significant number of candidates drew lines-of-best fit that did not have an even distribution of points 
above and below the line drawn. All but a small number of candidates were able to identify the outlier 
from the line drawn and cross plotted for 5(b)(ii). 

OCR support 

Links to resources on the correct plotting of graphs and the identification of outliers can be 
found in OCR’s A guide to resources which has been produced to support the teaching of 
Level 3 Cambridge Technicals in Applied Science. 

 

Question 5 (c)  

This question proved challenging for many candidates; often the only marks gained were for the 
substitution of dy and dx values and the correct evaluation of G without units – a significant number of 
candidates substituted incorrect dy and/or dx values but gained MP4 for correctly calculating G and 
reporting it without units. Only a handful of candidates selected and marked points on the line-of-best fit 
that were apart by not less than half the length of the drawn line. A small number of candidates stated 
the coordinates of the marked points. 

OCR support 

Links to resources on the correct plotting of graphs and the determination of their gradient can 
be found in the OCR’s A guide to resources which has been produced to support the teaching 
of Level 3 Cambridge Technicals in Applied Science. 

 

  

https://ocr.org.uk/qualifications/cambridge-technicals/applied-science/planning-and-teaching/
https://ocr.org.uk/qualifications/cambridge-technicals/applied-science/planning-and-teaching/
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Question 5 (d)  

This question generally proved challenging to all but the higher achieving candidates. A significant 
proportion of candidates did not appreciate that whether or not the gradient of their drawn line-of-best fit 
was or was not close to one supported or did not support the claim.  

 

Question 5 (e) (i) 

A significant number of candidates were unable to correctly define reproducibility, many confusing the 
term with repeatability – but many, nevertheless, gained one mark for the idea that the same/similar 
results should be obtained. 

OCR support 

Links to resources on the correct use of scientific terminology can be found in the OCR’s A 
guide to resources which has been produced to support the teaching of Level 3 Cambridge 
Technicals in Applied Science.  

 

  

https://ocr.org.uk/qualifications/cambridge-technicals/applied-science/planning-and-teaching/
https://ocr.org.uk/qualifications/cambridge-technicals/applied-science/planning-and-teaching/
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Question 5 (e) (ii) 

This question proved challenging to nearly all candidates, only a small number of responses worth 
maximum marks were seen. A significant number of candidates made unqualified references to the 
location of the investigation. Other commonly-seen incorrect suggestions were: who had conducted the 
investigation, number of crickets used, and length of time of the investigation.  
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Question 6 (a)  

The majority of candidates correctly selected the first and second options, but often selected the 
incorrect third option – possibly the selection of unpredictable for the first option cued them into selecting 
unexpected for the third option. A minority of responses had no discernible pattern to the selection of 
options.  
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Question 6 (b)  

The majority of candidates correctly identified that the measured values were in close agreement, but 
only a small minority extended their responses to quote data to support their statement. 

 

Question 6 (c) (i)  

Candidates achieved well on this question, with most gaining both marks for correct substitution and 
evaluation. 
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Question 6 (c) (ii)  

Nearly all candidates provided a correct explanation, almost without exception stating that the 
percentage error was small. Only a small number of candidates then went on to suggest a further piece 
of evidence that would improve the security of the conclusion. 
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Question 7 (a) (i) 

Nearly all candidates conveyed the idea of comparing the components of the poppy seeds with the 
known alkaloids, although the identification of alkaloids present in the poppy seeds was often implicit 
rather than explicitly stated. 
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Question 7 (a) (ii) 

A small number of candidates suggested six or seven alkaloids as being present in the poppy seed 
extract.  

 

Question 7 (a) (iii) 

Nearly all candidates were able to correctly calculate Rf values for the spots and so identify the spot 
corresponding to thebaine.   

 

Question 7 (a) (iv) 

Only a small number of candidates were aware of the possibilities of using a different solvent or using 
2D-TLC – some candidates did refer to the use of a second solvent, but in the context of running the 
same plate again. 
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Assessment for learning 

Centres should provide candidates with as many opportunities as possible to gain experience 
with the practical techniques specified in the unit specifications both for this unit and Unit 2 
(Laboratory Techniques).  
Centres should make sure that the correct equipment and processes are followed when 
conducting investigations, and that candidates understand why particular items of equipment 
are used and why certain processes are followed.  

 

Question 7 (b) (i) 

Responses were almost equally split between candidates who had identified that spots might fade over 
time and those who thought that spots might spread over time or that it allowed a more accurate 
determination of the Rf value.  
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Question 7 (b) (ii) 

Nearly all candidates referred, in some way, to the purity of the extract – although in many cases the 
language used lacked clarity and/or the comparison with the other plants was absent. 

 

Question 7 (b) (iii) 

All but a small number of candidates gained at least 1 mark, and generally 2 marks. The number of 
candidates who gained maximum marks was small. There was no identifiable pattern to the response 
selected.  
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Question 7 (b) (iv) 

Only a minority of candidates correctly selected densitometry, the majority preferring titration, with a 
handful split across the other options. 
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Question 8 (a)  

Nearly all candidates identified bar chart/graph and (line) graph as two methods, but many did not 
identify map as the third method – suggestions ranged from visual representation, pictogram, and GIS 
image.  
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Question 8 (b)  

Nearly all candidates either suggested ease of updating or ease/availablilty of access. 

 

Question 8 (c)  

A significant number of candidates wrote about how the display of the data would lead it to be accepted 
as reliable. Of those candidates who referred to the CDC as being seen as reliable organisation only a 
minority were aware that it was part of the United States government, many referring to it as a 
‘reputable/reliable/trusted company’. Only a small number of candidates made reference to the data 
having been peer reviewed. 
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Question 8 (d) (i) 
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Nearly all candidates were able to describe the overall trend for both graphs, but only a small number 
were able to correctly identify the detail within the trends for both graphs. 

 

Question 8 (d) (ii) 

This question proved challenging for many candidates; in many cases candidates seemed to have 
difficulty in communicating what they were trying to express. A considerable degree of latitude was 
allowed when applying the mark scheme, but many candidates were unable to develop their responses 
general statements about stating that initiatives needed to be put in place or identifying causes for the 
trends. 
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Copyright information 
Question 1 - Table of wind speeds: Table from online article 'Where are the windiest parts of the UK?' 
www.metoffice.gov.uk, Met Office. Reproduced under the terms of the UK Open Government Licence for Public 
Sector Information v3.0. 

Question 2, Figure 2.1 – Anatomy of the common sedge Carex nigra: Online article Sedges: An introduction 
'Anatomy of the Common sedge Carex nigra', 13 July 2018, www.lizzieharper.co.uk. "Illustration(s) by 
www.lizzieharper.co.uk". https://lizzieharper.co.uk/2018/07/sedges-an-introduction/ 

Question 2, Figure 2.2 Fig. 2.2, Diagram of a unisex female sedge floret: Online article Sedges: An introduction 
'Diagram of a unisex female sedge floret', 13 July 2018, www.lizzieharper.co.uk. "Illustration(s) by 
www.lizzieharper.co.uk". https://lizzieharper.co.uk/2018/07/sedges-an-introduction/ 

Question 2(d) Fig. 2.4 Image(1) of Carex arcta: Peter F. Zika, Andrew L. Hipp & Joy Mastrogiuseppe 2015, Carex 
arcta, in Jepson Flora Project (eds.) Jepson eFlora, Revision 3, The Jepson Herbarium, University of California, 
Berkeley www.ucjeps.berkeley.edu. https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=17263, accessed on 
November 25, 2021. 

Question 2(d) Fig. 2.4 Image(2) of Carex bolanderi Peter F. Zika, Andrew L. Hipp & Joy Mastrogiuseppe 2015, 
Carex bolanderi in Jepson Flora Project (eds.) Jepson eFlora, Revision 3, The Jepson Herbarium, University of 
California, Berkeley www.ucjeps.berkeley.edu. https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=17303 

Question 5 Fig. 5.1 Image of a cricket: copyright holder not known, not acknowledged. 

Question 8 Fig. 8.1 Data - causes of death in the United States, 1999-2017, Q8(d) Fig. 8.2 Death rates from heart 
disease (1) and unintentional injuries (2): 'Tejada-Vera B. 'Leading Causes of Death in the United States, 1999–
2017 National Center for Health Statistics https://www.cdc.gov/nchs/data-visualization/mortality-leading-
causes/index.htm, www.cdc.gov, Centers for Disease Control and Prevention. Permission to reproduce all 
copyright material has been applied for. In some cases, efforts to contact copyright-holders have been 
unsuccessful and OCR will be happy to rectify any omissions of acknowledgements in future papers if notified. 
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If you ever have any questions about OCR 
qualifications or services (including administration, 
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with our customer support centre. 
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our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.
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