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Introduction
This paper tested the knowledge and understanding of the two AS topics: 'Lifestyle, health 
and risk' and 'Genes and health', together with elements of How Science Works. The range 
of questions provided plenty of opportunity for candidates to demonstrate their grasp of 
these AS topics. On the whole, candidates coped well with this paper, finding most of the 
questions straightforward to tackle; indeed there were very few examples of questions not 
being attempted at all, with all questions achieving the full spread of marks.

It was pleasing to see how well many candidates could recall several areas of the 
specification in a good level of detail. It was also very pleasing to see very few candidates 
losing marks for poor quality of written communication (QWC) with many candidates 
producing clear answers, set out in a logical style with key biological terms spelt correctly.

Some candidates let themselves down by not reading the questions carefully enough, or by 
providing a response without the detail required at this level.

Many candidates have clearly made good use of past papers and mark schemes, but it is 
important for candidates to understand the scientific principles covered in the specification 
so they can apply them to new contexts and not write a rehearsed answer to a question that 
has been asked in the past.
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Question 1 (b) (i)

Question 1 (b) (ii)
The majority of candidates found this question straightforward and provided sensible 
answers.

Question 1 (b) (iii)
This question was answered well by candidates who recognised that heparin is an 
anticoagulant and thus increased the risk of excess bleeding.

Question 2 (a)
Candidates were asked to use information in the figure to explain why the molecules were 
classed as monosaccharides. The idea of mono meaning a single unit gained a mark and 
two marks were available for the idea that saccharides are comprised of C, H and O with the 
ratio 1:2:1.

In this response, the candidate identified the two 
main trends in the data gaining mark points 2 and 
3. The candidate gained a third mark for noting that 
0.5(au) of heparin had no effect on clotting time.

Examiner Comments
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Many candidates referred to single molecules or single sugars, rather than single units, 
these responses were not accepted. A molecule is a group of atoms covalently bonded 
together, so disaccharides, etc are single molecules. Maltose and starch are made from a 
single type of sugar.

The candidate gained one mark for this response 
(MP2). The two statements made, monosaccharides 
are single sugar units and the absence of glycosidic 
bonds, were considered to be equivalent.

Examiner Comments

In this response, the candidate has clearly explained 
what the term monosaccharide means by addressing 
all three available marking points - gaining a 
maximum of two marks.

Examiner Comments

Take care when using scientific terms, such as 
molecule, they generally have a very specific 
meaning.

Examiner Tip
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Question 2 (b)
In this question candidates were asked to describe differences between the two molecules 
shown. The majority of candidates gained both marks for making clear reference to the 
different arrangement of groups on carbons 1 and 4.

Question 2 (c) (ii)
This question was answered well by a large number of candidates, often satisfying all four 
available marking points to gain a maximum mark of three.

In this response the candidate gained two marks (MP3 and 4) for clearly expressing 
the idea that a condensation reaction takes place, which involves the elimination of 
water. Reference to a bond forming (line 6) was not sufficient for the first marking 
point - candidates needed to identify the type of bond formed.

Examiner Comments

In this, clearly expressed, response the candidate gained full marks (MP 1, 3 and 4). The 
candidate could have improved the answer by giving more detail of the glycosidic bond 
formed i.e. 1,4 glycosidic bond.

Examiner Comments
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Question 2 (c) (iii)
This question was answered well by a number of candidates however, many found it 
challenging. Candidates often simply repeated themselves throughout their response - 
enzymes are specific, enzymes have specific active sites and enzymes recognise specific 
substrates. Responses such as this often scored only one mark (MP1). To gain higher 
marks candidates needed to explain the idea of enzyme specificity, so they needed to 
make reference to the shape of the active site (MP2), allowing only certain substrates to 
bind (MP3). The final marking point was available to candidates who made it clear that 
glucose and galactose have different shapes so require different enzymes (MP4) - generic 
statements that enzymes recognise substrates of different shapes were not accepted for 
MP4.

In this response the candidate has expressed the idea that enzymes are specific 
(MP1) and that only certain substrates can bind (MP3). Although they implied that 
different enzymes have a different shape they did not clearly express the idea 
that active sites have different shapes and they made no reference to glucose and 
galactose having different shapes so did not gain MP2 or MP4.

Examiner Comments

When you come across terms such as specificity make sure you understand what 
they mean. If you find that you are frequently using the same term in an answer 
think about whether you need to explain what the term means rather than just 
repeating the term. 

Examiner Tip
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In this response the candidate gained all three 
available marks -line 2 (MP2), line 3 (MP3) and line 5 
(MP1).

Examiner Comments

Bullet pointing, either in planning or in producing 
your response, can help you quickly check that 
you have fully answered the question.

Examiner Tip
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In this response the candidate has expressed the idea that enzymes have 
different shaped active sites (MP2) and that only certain substrates can 
bind (MP3). The candidate did not clearly express the idea that glucose and 
galactose have different shapes, nor used the term specific so did not gain 
MP1 or MP4.

Examiner Comments
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Question 2 (d)
Many candidates were able to give two differences between monosaccharides and 
polysaccharides. However, as in question 2(a) a number were confused by the idea of 
molecules and sugars. Responses such as, a monosaccharide is made from one sugar and a 
polysaccharide is made from many sugars, were not accepted.

In this response the candidate has clearly given 
two differences between monosaccharides and poly 
saccharides (MP 6 and 4) gaining both marks.

Examiner Comments
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Question 3 (a)
Relatively few candidates were able to provide a reasonable description of the structure of a 
fibrous protein. Many candidates gave detailed descriptions of globular proteins (enzymes) 
that failed to gain credit.

In this response the candidate gained one mark for 
a description of fibrous proteins as being long (MP1). 
The description of bonding between amino acids does 
not refer to cross-linking and does not gain MP5.

Examiner Comments

In this response the candidate has gained all three available marks. Two marks for a 
description that includes reference to polypeptides parallel to each other (MP4) with 
crosslinking between the chains (MP5). The candidate also makes reference to the 
repetitive amino acid sequence commonly observed in fibrous proteins (MP2) for a 
third mark. 

Examiner Comments
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Question 3 (b)
A number of candidates were able to apply their understanding of mutations to the context 
of the question and provide good answers. Many other students simply reproduced answers 
that described the effect of mutations on enzymes. For the first marking point candidates 
needed to describe mutations in DNA or a gene. Marking point 4 required reference to a 
change in shape or strength of the protein.

This candidate has provided a good response that 
addresses all four available marking points and gains 
the maximum three marks.

Examiner Comments

This response gained two marks. One mark for a description 
of a change in the bases of a gene (lines 1 -3). A second 
mark was given for the change in amino acid sequence (line 
5). Statements such as 'alter the protein' (line 6) are not 
sufficient for marking point 4.

Examiner Comments
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Question 3 (c)
Some candidates produced good response to this question gaining all three available marks. 
However, a number of candidates struggled to express themselves clearly and a number 
produced responses that focussed on the elastic properties of arteries.

In this response the candidate gained all three marks. Clearly identifying collagen as a 
component of the artery wall (MP2) where it provides strength (MP3) to the artery wall gains two 
marks. The third mark is for describing the high pressure in the arteries (line 3). 

Examiner Comments

In this response the candidate gained mark point 1 and 3 - recognising that collagen is 
present in the artery wall and that the blood pressure is high.  The candidate confuses 
collagen with elastic fibres with a role in stretching and recoil rather than in providing 
strength so does not gain the third mark point.

Examiner Comments
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Question 3 (d)
Many candidates provided good responses to this question, often gaining all four available 
marks from a clearly annotated genetic diagram. 

In this response the candidate has clearly addressed 
marking points 1, 3, 4 and 5. Although, gametes 
produced by each parent are implied in the Punnet 
square, the response could be improved by more 
clearly identifying them as gametes.

Examiner Comments

When using genetic diagrams clearly identify the 
relevant gametes and genotypes.

Examiner Tip
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Question 4 (a)
The graph used in this question is a little unusual. It shows the relationship between 
diastolic and systolic blood pressure and CVD death rate. Many candidates were able to 
identify the key relationships and gained all three available marks. Candidates who tried to 
describe each individual change or manipulate data generally did less well. MP1, 3 and 5 
were the most frequently observed marking points. MP 2 was rarely seen.

In this response the candidate clearly described the effect of increasing diastolic and 
systolic blood pressure on death from CVD (MP1 and 3). A third mark was given for 
the recognition that an increase in systolic blood pressure has greater influence than 
increasing diastolic pressure (MP4). The last sentence would not have gained mark 
point 5 since the candidate did not make reference to the diastolic pressure being 
<9.3.

Examiner Comments

When asked to describe the data in a graph or table make sure you identify any 
general trends before describing different components of the data. Look at the 
number of marks available and make sure you make at least one valid comment for 
each mark point.     

Examiner Tip
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Question 4 (b)
Many candidates appear to have a good understanding of the role of atherosclerosis in CVD. 
Candidates frequently produced good answers which linked high blood pressure to damage 
of the endothelial lining of arteries and the subsequent development of atheroscleosis. A 
number of candidates described a narrowing of the artery, this was not accepted as being 
equivalent to narrowing of the lumen of the artery (MP4).

In this response the candidate gained a maximum of three marks for identifying high blood 
pressure as a cause of damage to the endothelium (MP1) and then describing the role of the 
inflammatory response (MP2) leading to plaque formation (MP3).  

Reference to plaque reducing blood flow by itself would not be sufficient for MP5. To 
gain this mark the response needs to make reference to a reduced blood supply to cells.  
However, the preferred response would describe cells or tissues being deprived of oxygen or 
nutrients.

Examiner Comments
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Question 4 (c)
This question was answered well by many candidates. A number of candidates provided a 
response describing more than two factors. This usually had no adverse consequence i.e. 
when the first two factors were correct. However, on occasion candidates provided more 
than two factors with one of the first two being incorrect, as examiners mark the response 
in list order, the consequence is that candidates would not get both marks.

In this response the candidate gained one mark for obesity in the second line 
(MP7). High alcohol intake was incorrect and did not gain a mark. Smoking is a 
correct suggestion but it is the third factor listed and the candidate has already 
had two attempts at the answer, one of which was incorrect.

Examiner Comments

Take care when asked to state a factor. If you list more than one factor on the 
response line the examiner will mark the first factor given. So if you give two 
factors and the first is incorrect but the second correct you may not gain any 
credit.

Examiner Tip
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Question 5 (a)
Relatively few candidates gained full marks for this question. The majority of candidates 
were able to suggest that enzymes lowered the activation energy for a reaction (MP2). Few 
explained that enzymes were catalysts or that they were not used up in the reaction (MP1 
and MP3). Only occasionally did candidates describe the process of products detaching from 
the enzyme to allow new substrates to bind (MP4 and 5). Catalase had large number of 
active sites.

In this response the candidate has identified catalase as a biological catalysts 
(MP1) that lowers the activation energy for a reaction (MP2). The candidate then 
goes on to describe the process of product being released and new substrate 
binding (MP4 and 5).

Examiner Comments
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In this response the candidate has made reference to catalase lowering the 
activation energy (twice) (MP2) and to the enzyme being unchanged which 
was accepted as being equivalent to not used up (MP3).

Examiner Comments
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Question 5 (b) (ii)
A number of candidates produced good response to this question gaining all 6 available 
marks. However, many struggled to describe a sensible experiment.   

In this response, the candidate has gained a maximum of six marks. 
Using the same potato and comparing cooked with uncooked potato 
gets MP2 and 1 (lines 1and 2). Using cubes of the same surface 
area and controlling the concentration of hydrogen gets MP 3 and 4 
(lines 3-5). Controlling the temperature for the enzyme reaction gets 
MP7 (line 5 -6). Measuring the volume of oxygen produced per unit 
time gains MP5 and 6 (lines 6 -7). Repeating to find mean values 
gains MP8 and plotting graphs to find the initial rates that can then be 
compared gains MP9 (lines 8-12). 

Examiner Comments
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Question 6 (a)
Relatively few candidates gained all three available marks for this question. Most candidates 
were able to describe the use of uracil in place of thymine in RNA production (MP2) but went 
no further in comparing the molecules produced. In many responses the candidates did not 
make a comparison, simply stating the situation for either transcription or translation.

In this response the candidate has clearly expressed 
the idea that thymine is used in DNA replication 
and uracil in mRNA in transcription. However, no 
other comparisons are made so only one mark was 
awarded.

Examiner Comments
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In this response, the candidate has clearly compared 
several aspects of the molecules produced by 
replication and transcription and gained three marks 
(MP1, 2 and 3).

Examiner Comments

When asked to compare, you must make a comment 
on each of the factors being compared.  In this 
question, you must describe both the DNA and the 
RNA molecules produced. 

Examiner Tip
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Question 6 (b)
Many candidates demonstrated a good understanding of translation and produced good 
responses to this question. Some candidates started their answer by providing detailed 
descriptions of transcription, which was not required. 

This is an example of a good response for which the candidate 
gained five of the six available marks. mRNA leaving the nucleus 
and attaching to a ribosome gained MP3 and 4 (lines 1-3). 
tRNA bringing amino acids to the mRNA and anticodon - codon 
interactions gained MP6 and 7 (lines 5 and 6). The formation of 
peptide bonds between adjacent amino acids gains MP8 (lines 
8-9).

Examiner Comments
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Question 7 (a)
Many candidates were able to explain how to calculate the mean increase in heart rate 
and gained all three available marks. Some candidates went on to calculate percentage 
increases. This was not penalised on this occasion if the candidate had previously described 
how to calculate the mean increase in heart rate.  

In this response the candidate has clearly shown how 
to calculate the mean increase in heart rates and 
gained all three available marks.

Examiner Comments

When asked to explain how to carry out a calculation 
it can help to show the calculation as well as describe 
it.

Examiner Tip
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Question 7 (b)
Many candidates recognised that to improve reliability required repeats. To gain marks they 
need to describe were the repeats came from. Using more students (MP1) or repeating the 
investigation on each student (MP2).  Simple stating 'repeat the experiment' or 'do more 
repeats' was not sufficient.

In this response the candidate has clearly 
satisfied both mark points.

Examiner Comments

In this response the candidate has recognised the 
need to use more students (MP1). However, the 
candidate then makes the same point by suggesting 
using more students of different ages. If they had 
suggested repeating the experiment on the same 
students they would have gained the second mark 
(MP2).

Examiner Comments
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Question 8 (b) (i)
The majority of candidates described differences between peak flow rate in males and 
females but did not attempt to provide any explanation.

The candidate only gained one mark for this 
response. The description of the difference between 
males and females gained one mark (MP1). The 
candidate completely ignored the part of the 
question asking for an explanation.

Examiner Comments

Read questions carefully and make sure you 
understand what you are being asked to do before 
attempting to answer them.

Examiner Tip
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This candidate gained all three available marks. Two 
marks for the comparison of PFR between males and 
females (MP1 and 2) and one mark for attempting an 
explanation (MP3).

Examiner Comments
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Question 8 (b) (ii)
Most candidates provided reasonable description of the curve expected for women of 190 cm 
height. Some drew the curve on the graph which was accepted.

In this response the candidate has given a good 
description that gained both marks.

Examiner Comments
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Question 8 (c)
In this question candidates are asked to explain why the peak flow rate is lower in 
individuals with cystic fibrosis. Whilst numerous good examples were seen many 
candidates produced answers that made reference to reduced gas exchange. In many cases 
it was not clear if the candidates simply ignored the question or that they believed a reduced 
rate of gas exchange results in a reduced peak flow. A number of candidates did not clearly 
the express the idea that the CTFR protein does not function properly often simply making 
reference to a mutated CFTR channel or protein. Examiners were looking for reference to 
a mutated CFTR gene (MP1) and a CFTR protein or channel that did not function properly 
(MP2). 

In this response the candidate gained a maximum of four 
marks. In lines 1 -4 the candidate expresses the idea 
that the CFTR protein does not function properly and as a 
consequence chloride ions cannot diffuse out of the cells 
(MP2 and 3). The candidate then goes on to describe the 
accumulation of thick mucus in the lining of the airways 
(MP4 and 5). 

The description of the effect of thick mucus on gas 
exchange was ignored and would not have gained any 
credit on this occasion. Although correct biology, it was 
not relevant to the question asked. Candidates were 
asked to explain the reduced peak flow rate not reduced 
gas exchange.

Examiner Comments

Read questions carefully and 
make sure you answer the 
question asked.

Examiner Tip
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

• Read the whole question carefully, including the introduction, to help relate your answer 
to the context used. You should read the question through carefully at least once and 
then write down your knowledge and understanding in a way that answers the question.

• Don’t assume that the question asked is the same as that which has appeared on a 
previous paper.

• Read your answers back carefully – do they answer the question, have you made at 
least as many clear points as marks are available.

• mentions both things being compared.

• When asked to describe a trend this is asking for the overall changes and not a detailed 
description of individual points on a graph or in a table.

• Include a relevant calculation whenever you are asked to describe or compare numerical 
data in tables or graphs.

• Don’t be afraid to include a sketch diagram or graph if it will help add clarity to your 
answer.

• When describing the measurement or control of variables, be specific about what is to be 
measured e.g. volume or mass, and avoid vague terms such as amount.

• Pay particular attention to spelling, the use of technical names and terms, and 
organisation of your answer in QWC labelled extended writing questions.

• Explore and assess examples of candidate responses from this report to help you 
understand what makes a good response to different types of questions, and exemplify 
the level of knowledge and understanding expected at AS level.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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