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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 H422/01 series overview 
This was the second examination session for the new two year A Level specification. This examination 
paper was felt to be of an appropriate level of difficulty. It generated marks across the ability range and 
most candidates were able to provide responses to all parts.  

There was no evidence to suggest that candidates struggled for time towards the end of the paper.  

Mathematical skills were embedded within the multiple choice questions in section A and the longer 
responses required in section B. Overall candidates performed well on these questions. 

However, some candidates were not able draw on experience gained from carrying out practical work 
and candidates did not always correctly interpret information, diagrams, or figures from graphs. 
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Section A overview 
This section of the paper consisted of 30 multiple choice questions covering a range of topics across all 
modules of the Biology B specification. Some of the questions were straightforward recall whilst others 
required the use of mathematical and/or analytical skills; some questions needed more time than others.  

Candidates should be aware that answers to multiple choice questions should be clearly written and if 
answers are changed and the intended response is unclear, the mark is not credited. In such cases one 
letter should be crossed out and the new answer written clearly. 

The section below gives feedback on those multiple choice questions which caused the greatest difficulty 
to candidates.  

Question 3 

Many candidates confused SNPs with VNTRs and hence selected option C. 

Question 6 

The level of recall demanded by this question proved problematic for many candidates. Despite the 
question asking about the completion of meiosis II, many candidates selected option A or B which 
referred to homologous chromosomes. The question was testing the knowledge that meiosis II is halted 
at metaphase II prior to fertilisation. 
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Question 12 

This proved to be a challenging question with a small proportion of candidates selecting the correct 
answer. The most common response was option B suggesting that candidates didn’t recognise Q as an 
area where there would be overlap between actin and myosin during muscle contraction. It would 
therefore need to be responsive to ATP molecules. 
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Question 18 

Candidates realised that a vaccine would be more useful against a protein with a low mutation rate. 
However, very few appreciated that the vaccine would only work if the protein were on the outside of the 
bacterial cell. The correct answer was therefore B. 

Question 19 

Huntingdon’s disease is caused by insertion of many CAG repeats. 
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Question 20 

Almost all candidates opted for either A or B. However, BRCA1 is a tumor suppressor gene. 

Question 21 

Only the more able candidates were able to select D as the correct response. 
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Question 23 

Many candidates selected option A or C for this question. However, statement 3 here relates to the 
mother tongues theory of language evolution. 

Question 27 

The most common distractor here was B; the paired t-test. However, there are two different groups of 
plants in this experiment; in a paired test the same plants would be tested with the two treatments. 
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Question 29 

This question tests knowledge of the practical demonstration of the Hill reaction during which DCPIP is 
reduced, turning from blue to colourless. DCPIP therefore mimics NADP. 
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Section B overview 
Like last year, this section included questions on a range of topics. Many of the questions were highly 
structured with varying levels of demand within a topic area. This gave candidates the opportunity to pick 
up marks on subsections even when the topic area was highly challenging for them.  

Candidate performance overview  

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

• Showed a good understanding of chromosome mutations and karyotype analysis. 
• Clearly described the principles of homeostasis and temperature regulation.  
• Performed well on questions requiring an understanding of practical procedures and experimental 

design. 

 

Candidates who did less well on this section generally  

• Had a good understanding of the development of medicines and the concept of a placebo use in 
drugs trials. 

• Performed well on mathematical components including calculations of magnification, standard 
deviation, respiratory quotient and % efficiency. 
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Question 31 (a) (i) 

This question required candidates to know that Down’s syndrome is a disorder caused by extra genetic 
material relating to chromosome 21. This can be when there are three distinct copies of chromosome 
21(trisomy 21) or some extra material relating to chromosome 21. In this case the mother does not have 
any extra genetic material and therefore does not have Down’s syndrome.  
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Question 31 (a) (ii) 

Very few candidates were able to complete all four of the diagrams correctly. Many candidates were not 
able to identify which chromosomes would be present in the gamete of the mother but were credited with 
subsequent marks if they understood that the zygote would result from a combination of the two 
gametes. Candidates need to be careful when completing diagrams such as these to make sure that 
they include the relevant shading or annotation to distinguish the relevant chromosomes. 

Exemplar 1 

In this response the candidate completed the diagrams correctly. The shape and shading of the 
chromosomes was clear and unambiguous. 
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Question 31 (b) 

Few candidates were able to recall non-disjunction, but the question also required a precise description 
of what might happen during meiosis to result in the formation of a zygote with three chromosomes 21s.  

Exemplar 2 

This response recalls the name and gives a succinct and clear description of events of meiosis. There 
was an implication that all the chromosomes failed to separate making the gamete diploid and therefore 
this response would not have been credited with the idea of the gamete having an extra chromosome 
21. However, it gained the maximum of three marking points in the first four lines. 
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Question 31 (c) (i) 

Question 31 (c) (ii) 

Most candidates were able to identify the source of fetal cells. In order to explain why karyotyping cannot 
be used to test for CF, candidates had to have some knowledge of the cause of CF.  

Exemplar 3 

This response describes the cause of CF. Any idea of CF being a gene mutation would be sufficient. The 
response also explains why it would not be picked up on a karyotype. 

Question 32 (a) 

Some candidates correctly identified that less thyroxine would lower the metabolic rate and cause weight 
gain.  
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Question 32 (b) (i) 

Only the more able candidates were able to recall TRH and thyrotropin/TSH.  
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Question 32 (b) (ii) 

This question proved demanding, with most candidates using specific examples to illustrate their points 
rather than referring to the generalisations. 

Exemplar 4 

This answer covers all the marking points, 
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Question 32 (c) 

Although this question was accessible to most candidates there were a number of common 
misconceptions that examiners came across during marking. Candidates should note the key points 
listed below. 

Key points 

• Vasoconstriction does not happen in capillaries. 
• Vasoconstriction does not prevent heat loss – only reduce it. 
• Shivering can generate heat, but candidates should be careful not to imply the production of 

energy since energy cannot be created. 

 

Question 32 (d)  

Candidates found it difficult to explain this is a succinct way although many achieved one mark for the 
idea of the ear being closest to the thermoregulatory centre. 
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Exemplar 5 

This response covers the idea above plus it continues to explain why the skin surface temperature would 
not give an accurate representation of body temperature. 

Question 33 (a) 

Question 33 (b) 
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Question 33 (c) 

Parts 33a-33c were answered well by most candidates but in 33c, a few candidates lost marks by first 
suggesting that they would use a transect and then contradicting themselves to say they would use 
random sampling. It is important for candidates to decide on one answer as examiners cannot select a 
correct answer from a series of answers.   

Question 33 (d) (ii) 

Examiners were looking for the idea that snails are ectothermic animals, unlike cattle who lose a lot of 
energy through heat. 
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Question 33 (e) 

More than 70% of candidates scored level 1 or lower on q33e. It was clear that this was a less familiar 
topic area for many. Candidates were sometimes able to correctly recall names of the stomach 
chambers, but few were able to correctly assign structure to function. Higher level answers included a 
description of the different micro-organisms involved in digestion and focused on the products of 
digestion of cellulose, the conversion of saccharides to fatty acids and the digestion of bacterial proteins 
into amino acids. Description of regurgitation were common but apart from this distinction many answers 
were simply variations on the human digestive system and had little relevance to the ruminant stomach. 
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Exemplar 6 

This answer has several features of a level 3 answer. 
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Exemplar 7 

This Level 2 answer mentions the stomach chambers and outlines the roles, although there is some 
confusion between abomasum and omasum. There is little detail and apart from the digestion of 
cellulose there is no reference to the production of important molecules.  
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Question 34 (c)  

It is important for candidates to remember that Paper 1 includes a significant percentage of AO2 and 
AO3 assessment objectives which include the application of knowledge and understanding of scientific 
ideas in a practical context. 

Candidates found this question demanding and lower ability candidates demonstrated a poor 
understanding of the respirometer and how it would be used to measure respiration rates. A few 
candidates thought that the syringe was for pumping oxygen into the apparatus and some thought it was 
for measuring the gas released. In both cases candidates did not understand the crucial point that to 
measure oxygen uptake, the carbon dioxide released must be absorbed. The other important 
consideration in this experiment is that variables must be very carefully controlled as fluctuations in 
temperature and pressure alter the position of the dye in the manometer tube. In a double chambered 
respirometer such as this, one side should contain the organism and the other should contain the same 
volume of glass beads as a control. This compensates for any changes in pressure that would move the 
manometer fluid. The question asked how the apparatus could be used so candidates were expected to 
include reference to setting up, controlling variables and how measurements would be taken.  Only the 
most able candidates were able to extend this into a discussion of how the RQ could be calculated. 
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Exemplar 8 

This answer has several features of a Level 2 response  

It describes the principles on which the respirometer works but makes no mention of the second tube. 
The answer refers to carrying out the experiment twice but makes little comment about controlling 
external variables such as temperature. 
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Exemplar 9 

This part answer has much more focus on the practical details of setting up the apparatus and 
incorporates the idea of the second test tube as a control. This moves the answer up to a level 3. Further 
detail on how the RQ would be calculated were included in the rest of the response. 
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Question 35 (b) 
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Question 35 (b) (iii) 

Some candidates interpreted the boxes on the graph as the range of data rather than the mean change 
in glycosylated haemoglobin. Few candidates achieved the full three marks. 

Exemplar 10 

A comparative answer including the scale and direction of differences and a statement about the more 
varied data in the treatment group. 
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Question 36 (a) 

Many candidates were able to gain full marks in this question although it was noted that many drawings 
showed more than one extra water molecule. This was not penalised on this occasion, but candidates 
should read instructions carefully, particularly when in bold type. 
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Question 36 (b) (i) 

Very few candidates identified the precise name of the chemical bond which is the alpha 1-4 glycosidic 
bond. 
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Question 36 (b) (ii) 

Very few candidates correctly identified iodine-KI reagent.  

Question 36 (b) (iv) 

Many candidates correctly identified a control – most commonly this was soaking the paper discs in 
water. However, few candidates developed the answer to explain how this would show the colour 
change was caused by the amylase rather than the moisture on the disc.  

Question 36 (b) (v) 

There was confusion between validity and reliability here and many candidates suggested repeating the 
experiment. An experiment is valid if it measures what it is supposed to be measuring. In this case the 
experiment is comparing the amylase activity of different bacterial species by soaking paper discs in 
bacterial cultures. Having specific concentrations of bacteria in each culture would make it more valid. 
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Question 37 (a)  

 

Many candidates were able to identify the squamous epithelial cell and describe the role. The smooth 
muscle cell proved more difficult to identify and for those who could there was some confusion about the 
role of this cell type. Some candidates incorrectly linked the contraction of smooth muscle to the regular 
ventilation process. 
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Question 37 (b) (i)  

Although candidates were asked to evaluate a claim made about giving up smoking, many candidates 
wrote at length about non-smokers and regular smokers. This made their answers too long and often 
caused them to miss out on marks. Candidates should remember to quote data to support their answer 
in an evaluation question. 
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Exemplar 11 

This candidate starts their answer clearly by referring to the two different ages that smokers could give 
up and gains the full marks in just six lines of text. 

Question 37 (b) (ii) 

Most candidates scored at least one mark here. Candidates stated correctly that individuals would have 
different starting FEV values but did not appreciate that the graph shows the change in FEV as a % of 
the FEV at 25 and so this would have been taken into account.  

Exemplar 12 

This response demonstrates the error described above as well as one correct response. 
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Question 37 (c) 

Several candidates described CPR rather than expired air resuscitation.  
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