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The paper was the sixth cycle of the new specification and tested respiration, 
internal environment, coordination, and gene technology. 
The scope of the questions provided a good opportunity for candidates to 
demonstrate their knowledge and understanding of these topics.  
There was an equal balance between topics 7 and 8. 
The questions on this paper yielded a very wide range of responses with some 
excellent answers given. This resulted in an excellent spread of marks, across the 
full range ( range 2 – 72) 
 
There were some parts of questions that were left blank particularly at the end 
showing some evidence that candidates might have had insufficient time to 
complete the paper. Many candidates made an attempt at questions on the article 
which was the final question. However there were more blank questions for the 
article possibly indicating the lack of time for detailed analysis and preparation of 
the article due to time and preparation constraints over the last few years. There 
is clear evidence that some candidates are studying the article in detail while 
others only have a brief experience of it. As it accounts for 22% of the total paper 
mark time needs to be allocated to study it. 
 
There were some straightforward questions demanding recall that yielded high 
marks across the cohort and some more demanding questions that discriminated 
well. Multi choice questions were well answered and proved to be a good source of 
marks particularly for grade E candidates. There were many responses which were 
well articulated showing excellent use of biological technology in context. 
 
However, it is still evident that some candidates do not pay sufficient attention to 
the command word used in the question. This is particularly true of ‘determine’, 
‘deduce’ and ‘comments’ questions where descriptions failed to gain the full 
marks. A greater range of command words were used in this paper. 
 
Graphs relating to novel situations continue to be problematic for candidates. 
Many candidates did not refer to the data provided in the graphs and often failed 
to appreciate the units for axes of the graphs. Responses needing calculations 
were very varied. However there does seem to be an area that is improving as 
candidates become more aware of the nature and demands of this type of 
question. Clearly this has been a focus of both teaching and practice. Unit 
conversion and conversion to standard form still present problems to many 
candidates. Candidates need to be careful to follow the instructions in the stem of 
the question eg. the number of significant figures. 
 
‘Suggest’ questions offered candidates the opportunity to show their knowledge 
and understanding from across the specification.  
Questions which demanded analysis, explanation, and application of knowledge to 
unfamiliar contexts were seen to be more challenging to candidates and proved to 
be excellent for discrimination. 
A large number of centres are clearly using our mark schemes and examiner 
reports to prepare candidates. This is particularly evident where similar mark 
points have appeared on previous papers. eg. Q5cii cardiac and ventilation rates. 
However care must be taken not to just use the points from previous mark 
schemes without relating it to the context of the current question. 



 
 The multichoice questions did not present a problem. 
 
Q1ai Nearly every candidate was able to state correctly which structure 
contained actin and myosin from the labelled diagram of an elbow. 
 
Q1aii Less than half the candidates could correctly state the function of the 
triceps, labelled W in the diagram. There seemed to be confusion between the 
terms extensor and flexor. 
 
Q1bi Candidates were confident in correctly explaining the role of the ligament 
in joining bone to bone. Many correctly named the bones. However relatively few 
candidates went on to expand on the ‘joining bones’ to maintaining stability of the 
joint which was required for the additional mark. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q1bii  This was a very open ended question where candidates had to suggest one 
possible cause of damage to the ligament. Several candidates did not gain credit if 
their responses were vague eg. injury. The majority of candidates were able to 
give an acceptable response. 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 



Q2b In this question candidates had to describe the advantages and 
disadvantages of PET and MRI techniques to investigate brain function. There were 
some very clear responses here and many candidates achieved the full three 
marks. However some candidates treated the question as ‘compare and contrast’ 
so missed key points of particularly the disadvantages. 
 
 
 

 



 
 

 



Q2c This type of question format seems to help candidates formulate their 
responses. They had to complete a table to give the function of cerebellum, 
cerebral hemisphere and hypothalamus. The only real issue here is many 
candidates put multiple answers in the space , ie gave a list. The general rule is 
that the first answer will be taken. 
 

 
 
 
 
Q3b Many candidates showed a good understanding of the spinal reflex arc. This 
question could be answered through a labelled diagram. We saw a few of those. 
Most candidates could express the order correctly receptor-> sensory neurone-> 
relay neurone->motor neurone-> effector. Few candidates used the term synapses 
in their response. 

 
 
 
 
 



 
Q3c This question was generally well answered. Candidates have a good 
understanding of how the nerve impulse is transmitted across a synapse. Many 
achieved maximum marks here. The only missing part most frequently was that the 
neurotransmitter diffuses across the synaptic cleft and binds to receptors on the 
post synaptic membrane. Many missed the diffusing part so missed mark point 4. 

 
 
 
 

 
 
 



Q4ai  The majority of candidates were able to accurately state what was meant 
by the term mutation. Errors including missing out reference to DNA / gene/ 
allele. There are still candidates referring to a mutation being a change in the 
sequence of amino acids. 
 

 

 
 
Q4aii Almost all candidates could correctly name the type of nuclear division 
taking place in a tumour. It is regrettable that there are still a very small number 
of responses that attempt to ‘hedge’ their answer by using a hybrid of mitosis and 
meiosis. 

 

 
 
 
 
 
 
 
 
 



Q4c Candidates struggled with the novel situation presented in this question. 
Candidates generally understood that the oestrogen would act as a transcription 
factor, but often answers were too general and not specific to the cancer cell, so 
they would state that proteins would be made but not link this to cell division. It is 
clear that many had used previous papers for revision or mocks and relied on 
general responses to fit the question. Responses must fit the context of the 
question to achieve high marks. 
 

 
 
 



 
 

 
 



Q4d Even though the diagram presented to the candidates in this question was 
unfamiliar many were able to work out what was happening and how acetylation of 
histone proteins could lead to increased gene expression. 
 

 

 



 
 
Q5bii The majority of candidates were able to interpret the RQ graph and 
describe the effect of exercise over a period of time on the RQ. Fewer were able 
to relate the decrease to a gradual change in respiratory substrate. 
 

 
 



 
 
 
5ci Calculations have improved over recent sessions. It is recommended that 
candidates show their working as even an incorrect response may gain some credit 
in their working. It is vital that candidates read the stem of the question and do as 
requested. In this case the answer was required in standard form. A significant 
number of candidates calculated the total population but did not give the answer 
in standard form. 

 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5cii This question one proved quite challenging. A significant number said that 
heart rate and ventilation rate would decrease (until the person died). Those who 
did understand that both would increase also tended to understand that this was to 
compensate for the lack of oxygen in the blood. However only a few related the 
reduced surface area of alveoli to diffusion, and the idea that thicker mucus 
increased diffusion distance was only seen a couple of times. When mucus was 
mentioned, candidates suggested that it would cause infection or limit oxygen intake 
with no reference to diffusion.  
 

 
 



 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q6a Candidates are becoming more adept at comparing slow and fast twitch 
muscle fibres. However in this question they were asked to explain the importance 
of slow twitch muscle fibres in the athletes listed in the table. It was not a direct 
comparison between slow and fast twitch muscle fibres. Most could describe the 
general pattern but often failed to explain what the effect of having a larger 
capillary network or more myoglobin would have on oxygen supply so allowing 
aerobic respiration. 
 

 
 

 
 



Q6ci This calculation of cardiac output did not present any problems. As the units 
were given in the stem it was not expected to be included in the answer. A few 
candidates did not change cm3 min -1 to dm3 min -1 

 

 
 

 
 
 
 
 
 
 
 
 



Q6ciii Ratios are a common mathematical skill required in this paper. Candidates 
were asked to calculate the ratio of body surface area of patient A to B. The 
majority of responses were accurate. A few calculated the ratio of B to A which 
did not gain credit. 
 

 

 
 
 
Q6di Practically every candidate could make an appropriate comment on the 
effect of running speed on cardiac output and the subsequent decrease after 
11mph. 
 

 
 



 
 
 
Q6dii The content of this question has appeared in some guise in several recent 
sessions. Many candidates recognise the increase in carbon dioxide which is sensed 
by chemoreceptors leading to an increase in innervation from the medulla / cvc. 
Fewer candidates explained that the SAN depolarises more frequently or that there 
was an increased rate of heart muscle contraction. 
 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q6diii This question was done quite well with majority of candidates describing 
the conversion of lactic acid to pyruvate/ glucose which would then be used in link 
reaction / Krebs cycle/ aerobic respiration. Many missed the idea of the lactic acid 
being transported to the liver. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q7ai Candidates generally understood that increased sucrose led to increased 
dopamine and were able to comment on the overlapping error bars and their 
impact on validity but very few commented on the methodology. There were no 
comments seen stating that the results show a correlation but not necessarily a 
causation. 
 

 
 

 
 
 
 
 
 
 



Q7aii This calculation proved to be a challenge to several candidates even though 
they had been given the equation for standard deviation. Many did not calculate 
the 58 row and as a results got the total wrong. The biggest error was not giving 
the answer to 2 significant figures as requested. 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q7b Most candidates could describe at least two effects of adrenaline. Very few 
candidates stated that the adrenaline was released into blood from the adrenal 
glands or that it binds to receptors on target organs. 
 

 
 

 
 
 
 
 
 



Q7c  Although candidates did use the information given (including the graph, 
which was positive to see), there was a general lack of detailed explanation in 
many of the answers which made it difficult for candidates to access level 3. Most 
e marks were given for a fairly basic explanation of the role of insulin and 
glucagon. There was often confusion about glucagon/glycogen. Comments about 
diabetes were not seen. Many candidates struggled with a relevant comment about 
negative feedback linking a correct description of reducing {insulin/glucagon} 
secretion once blood glucose levels have returned to normal / decreased 
stimulation of pancreas by nerves. 
 

 
 



 
 
 

 
 
 

 



Q8a Clearly some candidates have done more work on the article than others. It 
does account for 22% of the total paper mark and expands on the specification.  
Here candidates needed to suggest why there is a relationship between the ageing 
process and neurodegeneration. Several candidates linked the idea to an increase 
/ accumulation of ROS and damage to mitochondria. This was also linked to 
damage to neurones and reduced nerve depolarisation. Seldom was it linked to a 
named change in brain chemistry. 
 

 
 

 
 
 



Q8b There was a wide variety of responses here. Some candidates gave detailed 
responses about Krebs cycle while others gave a detailed account of oxidative 
phosphorylation. Often there was a confusion between inner membrane / 
intermembrane and intermembrane space. 

 
 

 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 



Q8c Many candidates simply quoted from the article and it was clear that they 
didn’t really understand the material. There was an obvious difficulty throughout 
q8 with linking the information given about ROS to what they know about the role 
and function of genes and what happens when they go wrong. Mp1 and 4 were not 
seen. 
 

 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 



 

Q8d Some candidates understood that stem cells were the starting point, and that 
some genes would be switched on. However very few linked this to brain cells for 
mp5. Too often general knowledge of differential gene expression was not linked to 
the context of the question or the article. 
 

 
 

 
 
 

 
 
 

 



Q8e Many candidates could infer that proteome linked to proteins. However many 
confused the term with genome. A few stated that it referred to a protein in the 
mitochondria rather than proteins. 
 

 
 
 
 

Q8f Candidates struggled to explain why synaptic mitochondria were more 
susceptible to ageing than mitochondria found in other parts of the neurone. Some 
inferred it was related to energy requirements or rate of respiration. A few linked  
this to a greater accumulation of ROS. 
 

 

 
 



 
 
 

Q8g Very few candidates suggested that mtDNA had genes for mitochondrial 
function which coded for proteins. A few suggested that the proteins produced had 
a named specific role in oxidative phosphorylation. 

 
 

 
 



 
 
 

Q8h A real mixed bag here – several candidates tried to explain autophagy which 
was given in the stem. A few used the term mitophagy which was in the article and 
gained credit. Many suggested the action was linked to whole cell processes like 
phagocytosis and the formation of phagosomes. However many gained credit for 
stating enzymic digestion using hydrolytic enzymes. 
 

 



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SUMMARY 
A few suggestions for improving candidate performance are given below. 

• candidates need to have time study the article. 

• candidates need to refer to the command word used in the question and 

focus their answer in an appropriate manner. Appendix 7 in the 

specification lists all the command words and their meaning. This is 

particularly true for explain, describe, deduce, and comment on as 

command words. 

• in graphs candidates need to check the labelling of the axes and scales. 

• in level-based question the diagrams and graphs need to be used as well as 

relevant knowledge and understanding.  

• in calculations it is better to show the workings as well as an answer as if 

the answer is incorrect candidates may gain some credit for correct 

working. Care needs to be taken in the interconversion of units – e.g. cm3 to 

dm3, and mm to µm. 

• also in calculations care needs to be taken to ensure that the answer is in 

the required format e.g. two significant figures, standard form and the 

number of decimal places. 

• Candidates must ensure that their responses are legible. There was a clear 
increase in very tiny writing. 

• If a candidate puts part of an answer in a place somewhere else on the paper 
it is vital that the candidate indicates this. 

• Many suggest questions refer to novel situations. Candidates need to use 
knowledge from the specification and apply it to this situation in specific terms 
rather than in generalisations. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


