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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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Paper J257/04 series overview 
J257/04, Depth in Biology, is the second of two higher tier papers for Twenty First Century Science 
Biology B.  

The paper assessed content from across the specification and allowed candidates to demonstrate their 
depth of understanding. As well as short answer response questions there were structured questions, 
calculations and questions based on practical skills. This paper had two extended response questions, 
each with a total of 6 marks. 

There was no evidence that time constraints affected the performance, as most candidates completed 
the whole paper.  

There was a good spread of marks, candidates scores ranged from below 10 to 77 out of a maximum of 
90 marks, with a mean score of approximately 35 marks.  

Many candidates appeared to have been well prepared for the examination, attempting the majority of 
questions. However many candidates had problems with Q5 and a number of sections of other questions 
which are detailed in the next section.  

Most candidates used the spaces provided for their responses, very few extending their answers to other 
parts of the paper. Some candidates however did not seem able to limit their answers to the provided 
space and used the additional examination sheets. 
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Question 1 (a) 

This question required candidates to recognise that nitrates were the plant’s source of nitrogen and that 
nitrogen was needed to make amino acids or other nitrogenous compounds.  

Question 1 (b)(i) 

Most candidates were able to recognise that structure A was the cell membrane. Fewer candidates 
identified structure B as a mitochondrion and many identified it as a chloroplast - failing to take into 
account that the question was about a root hair cell. 
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Question 1 (b)(ii) 

Only a few higher ability candidates were able to demonstrate that nitrate ions had to be actively 
transported into the root hair cell and mitochondria provided ATP to enable this process to occur. 

Exemplar 1 

This response contains both marking points. 

Question 1 (b)(iii) 

A number of candidates were able to link the shape of the cell to its ability to absorb ions more 
effectively. A lower number also linked this to the increased uptake of ions. 
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Question 1 (c)  

Most candidates were credited with at least three marks in this question. A number of candidates 
confused xylem and phloem tissue. 
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Question 1 (d) 

Over 50% of candidates were credited with a Level 3 mark and it was clear that this practical had been 
studied during the course. Amongst those candidates that did not achieve Level 3 were some who 
attempted to describe how they would investigate several factors, such as temperature, wind etc, despite 
the question asking for the effect of light. Some candidates did not observe that the graduated pipette 
should be used to measure the volume of water transpired and wrote about the method that they had 
probably used involving a capillary tube to measure the distance a bubble would move. 
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Exemplar 2 

This response perfectly covers all points required for Level 3, with 6 marks achieved. 
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Question 2 (a) 

This question was generally well answered although some candidates confused ‘record’ with ‘measure’. 

Question 2 (b) 

Only about half of the candidates gave the correct response of a water bath (or a description of such) as 
the means to keep the experiment at the correct temperature. 
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Exemplar 3 

This response although not specifying ‘water bath’, does have an acceptable description of one, possibly 
reflecting the method that they have used in the laboratory.  It gained 1 mark. 

Question 2 (c) 

Candidates were very unsure of the correct reagent to use and the resulting colour to test for glucose. 
(Benedict’s (reagent) with the resulting red precipitate). 
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Question 2 (d)(i) 

One of the problems encountered here was that candidates did not follow the rubric (conclusion) and 
described the results. Another problem here and also in (d)(ii) & (e) was the incorrect references to 
osmosis when diffusion was required. 
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Question 2 (d)(ii) 

The first mark required a testable prediction to be stated. Very few candidates did so, some merely 
stating that glucose would not be present. A considerable number also stated that boiling the enzyme 
would make the reaction work at a faster rate and did not link the information about amylase and the 
effect that high temperature would have on it. 

Exemplar 4 

This response answers the explanation part well but the prediction is not testable.  It gained 2 marks. 
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Question 2 (e) 

The table in this question clearly had two places, inside the tube and outside the tube.  Also it required 
the candidate to take into account the start as well as the final observations. Very few candidates 
described the situation at the start, and limited the marks available. Most marks that were credited were 
for the colour change from brown to (blue) black inside the tube. There was some confusion as to the 
correct colour change that should occur.  
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Exemplar 5 

This response answers all four of the five available mark points available and gained 4 marks 
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Question 3 (a)(i)  

Most candidates were aware of the different processes in this version of the carbon cycle, however the 
correct terminology for process 4 (decomposition), was often wrongly stated. 
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Question 3 (a)(ii) 

Candidates were required to link the processes in the diagram (respiration, decomposition & 
photosynthesis) to the production or use of carbon dioxide. The role of respiration and decomposition 
was explained by some candidates but very few recognised the role of photosynthesis in this situation. 

Question 3 (a)(iii) 

This question was asking about the production of fossil fuels and their subsequent combustion. Some 
higher ability candidates recognised the link. 
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Question 3 (b)(i)  

Most candidates were able to recognise that the temperature was fluctuating but the link to bleaching of 
the coral was missed by the majority.  
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Question 3 (b)(ii) 

Candidates struggled to use the data to justify the scientists’ view.  

Question 3 (b)(iii) 

The correct calculation was credited in approximately 50% of answers. There were a number of 
candidates who completed the first part of the calculation but left their answer as a fraction. 

Question 3 (b)(iv) 

This question was well answered by most candidates. 
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Question 4 (a) 

Many candidates recognised that spores could be carried in the air or infected material could be 
imported into the country. 
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Question 4 (b)(i) 

In the slightly unfamiliar scenario of plants rather than the animals, candidates did not explain the 
process of selective breeding and gave responses involving taking cuttings, cloning or genetic 
engineering. The key words ‘selective breeding’ appear to have been ignored. 

Question 4 (b)(ii) 

Many candidates were able to recognise the fact that clones were genetically identical and a number 
then went on to explain that they would be susceptible to another disease (rather than the same one). 
Additionally there was some confusion between resistance of the tree and of the pathogen. A common 
misconception was the use of the term immunity in relation to the tree.   
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Question 4 (b)(iii) 

This longer response question was designed to assess candidates’ knowledge of the whole process of 
genetic engineering, set in a slightly different scenario.   Higher ability candidates produced responses 
which included sequencing of genomes and the use of genetic engineering. 
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Question 4 (c)(i) 

Aseptic techniques are a key element to one of the practical activities in section B2.4 of the specification 
and it was evident that many candidates were aware of methods involved.  However, the explanations 
were not always linked to the improvements. 
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Question 4 (c)(ii) 

Most candidates were able to calculate the area of the clear zone.  There were a number of common 
mistakes including the use of the diameter instead of the radius and giving the answer to 3 decimal 
places and not to 3 significant figures.  
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Question 4 (c)(iii) 

Common mistakes involved the use of the word ‘immune’ when ‘resistance’ was required as well as the 
use of ‘antibodies/antigens’ instead of ‘antibiotic’. Also some candidates wrongly referred to disc A as a 
placebo.  

Question 4 (d)(i) 

This question assessed mathematical skill 1b, recognise and use expressions in standard form. 
Candidates appeared to be unaware of how many (μm) were in a (m) or could not deal with the number 
in standard form. 
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Question 4 (d)(ii) 

This question assessed mathematical skill 1b, recognise and use expressions in standard form. Only 
approximately 20% of candidates correctly stated that 2 μm was equivalent to 2 x 10-6 m. 

This is a key area for candidates to improve their knowledge. 

Question 4 (d)(iii) 

This question assessed mathematical skill 2h, make order of magnitude calculations. Most candidates 
could not carry out the calculation. 

Exemplar 6 

This response is credited with both mark points as they have shown that the diameter is 8 x 10-5 which is 
nearly 10 x 10-5 giving the nearest order of magnitude to be 10-4. 

Question 4 (d)(iv) 

This question assessed mathematical skill 2h, make order of magnitude calculations. Most candidates 
could not carry out the calculation. 

As with parts (i) & (ii) this is an area that candidates require an improvement in their knowledge. 
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Exemplar 7 

This response shows that the bacterium is 8 times larger (1st mark point) and that this is less than 10 
times larger, so they are of the same order of magnitude. . 

Question 5 (a) 

This question required candidates to make a link between the fact that muscles require ATP/energy to 
contract and that mitochondria provide this from the process of respiration. There was some 
misconception that mitochondria produce glucose.  
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Question 5 (b) 

This was a high demand question requiring clear links between the effects of adrenaline on the body, 
how this effects cellular respiration and how thermoregulation mechanisms warm the body. Candidates 
responded well with approximately 80% credited Level 2/3. A common misconception concerning 
vasoconstriction, involved candidates talking about blood vessels/capillaries moving away from the 
surface of the skin. 

Question 5 (c)(i) 

Some candidates were aware of thyroxine being made in the thyroid gland, however very few were 
aware of TSH and its role in this process. 
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Exemplar 8 

This response clearly identifies where both hormones are made and the effect that each have on each 
other.  It gained 3 marks. 

Question 5 (c)(ii) 

Candidates’ knowledge of this section of the specification (B5.3.1 & 5.3.2) is in need of improving. 

Copyright acknowledgement 

Q3a 

OCR is aware that third party material appeared in this examination but it has not been possible to 
identify and acknowledge the source. 

Q3b 

OCR is aware that third party material appeared in this examination but it has not been possible to 
identify and acknowledge the source. 
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