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Overall Impressions

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 students to demonstrate their
grasp of these AS topics. On the whole, students coped extremely 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 good to see how well many students could recall several areas of the
specification in a good level of detail, including the core practical for measuring the
heart rate in Daphnia. It was also very pleasing to see few students losing marks for
poor quality of written communication (QWC) with answers often set out in a logical
style with key biological terms spelt correctly.

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

Many students have clearly made good use of past papers and mark schemes, but it is
important for students 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.



Individual Questions

Question 1(b)i

Students are asked to explain the meaning of the term, semiconservative replication.
One mark was available for an explanation of semiconservative and a second for
replication. Many students expressed the idea of semiconservative gaining mp2.
However, a large number struggled to explain the idea of replication, often simply
repeating the term.

(b) Meselson and Stahl carried out an experiment that demonstrated the
semiconservative replication of DNA.

(i) Explain the meaning of the term semiconservative replication.
(2)
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(b) Meselson and Stahl carried out an experiment that demonstrated the
semiconservative replication of DNA,

(i) Explain the meaning of the term semiconservative replication.
(2)
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Students are asked to compare the structure of saturated and unsaturated lipids.

Many students correctly ascribed carbon double bonds to unsaturated lipids (MP1). A
large number of students attempted mp2 and mp3. However, they often failed to gain
credit due to a lack of precision in their answers. In particular, simply stating saturated
lipids have more hydrogen or are kinked is not sufficient. Students needed to clearly
express that the ratio of hydrogen to carbon is higher in a saturated lipid for mp2 and
that it is the fatty acid chains that are kinked in an unsaturated lipid.



Question 2(a)ii

In the next example, the student did not gain either mp1l or mp2. In order to gain
mp1, the student needed to identify the double bond as being a carbon double bond.
To gain mp2, the student needed to make it clear that the hydrogen to carbon ratio is
higher in saturated lipids.

(i) Describe how the structure of a saturated lipid differs from that of an
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Question 2(b)

Many students scored well in this question, often addressing all four available mark
points and gaining the maximum mark of 3. Some students confused glycogen with
starch. This sometimes restricted the award of marks as mark points could not be
awarded if information was provided with inappropriate reference to amylase and
amylopectin.

In the first example, one mark was awarded for the statement that it's made from
glucose (mp1l). The rest of the response refers to amylase and amylopectin so no
further marks could be awarded.

(b) Describe the structure of glycogen.
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The second example addressed all four mark points and gained the maximum of 3
marks.

(b) Describe the structure of ghycogen.
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Question 2(c)

Most students gained mpl and mp2 for a description of the trend in utilisation of
carbohydrate and fat as intensity of exercise increased. The third mark point proved
more difficult to award. Students were required to use the data to compare percentage
energy obtained from both lipid and carbohydrate.

Using the information in the table, describe the effect of the intensity of exercise
on the percentage of energy obtained from lipids and carbohydrates.
(3)

Mwmm&msﬂommmﬁnumthnhﬁmm
mr.tmm‘rhuexsa,ugm ALY, Ot peltaukage. .
__h!om.___________._..mchuﬁ.d.mu.{...,,,,_. e MRLOL g TRALA.... OO

Using the information in the table, describe the effect of the intensity of exercise
on the percentage of energy obtained from lipids and carbohydrates.
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Question 3(b)ii

Many students struggled to express their ideas clearly and did not gain credit for their
responses. Few students were able to suggest that the risk of death from CHD was
greater at each cholesterol concentration in Asia (mp1). The second mark point was
more accessible, however students needed to compare the two.

{ii) Describe how this relationship differs from that shown for people living in
Australia and New Zealand.

(2)
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Question 3(b)iii

A

Students are asked to suggest an explanation for the difference in the data. Many
students were able to suggest an appropriate risk factor other than cholesterol in the
diet. However, a disappointing number of students suggested different lifestyle or
differences in the amount of cholesterol consumed, neither of which was accepted.

In the first response, the mark was awarded for reference to different diets. It could
also have been given for different amounts of exercise. It would not have been given
for different lifestyle.

(iii) Suggest one explanation for the difference in the relationship for these two
groups of people.

(1 QO03biii

(iii) Suggest one explanation for the difference in the relationship for these two
groups of people,
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Question 3(b)iv

To gain the mark for this question, students needed to explain how the graph could be
used to improve health. Simple suggestions, for example, that people in Asia could
exercise more, were not accepted.

In this example, the student has identified that there is a greater risk in Asia and has
suggested a change, therefore was awarded a mark.
(iv} Suggest how the information in the graph could be used to improve the
health of people living in Asia.
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Question 4(a)
A surprising number of students could not draw an amino acid.

Question 4(b)

In this question, students were required to describe the role of RNA in protein
synthesis. Many students produced excellent answers that succinctly and accurately
described the role of mMRNA and tRNA in protein synthesis. However, a large number of
students gave excessive details about mRNA synthesis or described t post-translational
events, neither of which were required. Few students clearly expressed the idea that
mMRNA carries the code for a protein, for mp2.

*b) Describe how RNA is involved in the synthesis of proteins.
(5}
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Question 4(c)

Many students gave a detailed explanation gaining all 3 marks available. All four mark
points were frequently observed. The descriptions in terms of lock and key for mp4 was
accepted. However, descriptions in terms of, no formation of enzyme-substrate
complex, or, absence of an induced fit would be preferred.

In the example below, all four mark points are addressed and the student was awarded
the maximum of three marks.
(c) Explain how a change in the DNA sequence of the PAH gene might lead to a loss
of enzyme activity,
(3)
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In the example below, a change in 3D structure was accepted for mp2. However, the
description of a change in active site was not sufficient for mp3.

(c) Explain how a change in the DNA sequence of the PAH gene might lead to a loss
"~ of enzyme activity.

(3)
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Question 4(d)

This question assessed the students’ ability to link phenotype to genotype. Few
students scored both marks. Many simply restated that the parents must be carriers to
have a child that is affected and gained no marks.

In the example below, the student correctly identifies the affected child as being
homozygous recessive. However, they then fail to make the same type of link for the
parents, i.e. identify that because they are not affected they must be heterozygous for
the trait.

Explain why this pedigree diagram shows that individuals 5 and 6 are carriers of
the PKU disorder.
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In the example below, the student has linked phenotype to genotype for parents and
the affected child, gaining both marks.

Explain why this pedigree diagram shows that individuals 5 and 6 are carriers of
the PKU disorder.
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Question 5(a)

This question addressed a familiar topic and was answered well by many students. A
number of students failed to be clear enough in their descriptions to gain some of the
marks. In particular, many students insist that alveoli and capillaries are one cell thick.
This was not accepted for mp4. Thin walls, or walls that are one cell thick, would be
accepted. At this level we require a better description, e.g. the walls of the alveoli are
thin, comprising a single layer of flattened epithelial cells. Numerous students described
the breathing system in detail, which was not required, and gained no credit.

In the example below, the student has addressed mp2, 3, 4 and 5. Throughout the
explanation, the student has tried to link structural features with increased diffusion of
gases. The reference to small air sacs called alveoli was not sufficient for mp1.

5 Living organisms exchange gases with their environment,

(a) Describe how the structure of the human lungs is adapted for efficient gas exchange.
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Question 5(b)

Most students gained at least one mark for this question, correctly identifying the
relatively large surface area to volume ratio (mp1). A number of students also gained a
second mark by suggesting that diffusion by itself was sufficient (mp2). A number of
students failed to gain the second mark because they did not convey the idea that
diffusion alone was sufficient. For example, ‘so diffusion is rapid’, is not enough for
mp2.

In the example below, the first sentence gains both mp1l and mp2.

Suggest why C. elegans does not need a specialised gas exchange system,
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Question 6(a)

Most students gained two marks for this question (mpl and mp2) and many of them,
were able to gain the third mark point. When students did not gain the mp3, it was
usually because their description of the arrangement of the phospholipids was
ambiguous. Very few students drew a diagram, which would have allowed them to gain
mp3. Very few students addressed mp4.

Question 6(b)

Many good answers were seen in which students made reference to lipids moving in the
plane of the membrane (mp1l) and the scattered appearance of proteins in the
membrane (mp2). A number of students mentioned proteins in the membrane but did
not convey the idea of the randomness of appearance and so did not gain mp2.

Many students seemed to have little idea about the meaning of the term, fluid mosaic.



The response below gained both mp1l and mp2.
The majority of students made an attempt at the question and provided a confused

description of the membrane structure. Others completed a description and provided a
drawing of the membrane but did not address the question.

(b) The fluid mosaic model can be used to explain the properties of a cell membrane.

Explain what is meant by the term fluid mosaic,
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The response below gained one mark (mp1). However, the student used the term,
mosaic to describe protein distribution rather than explaining what this meant, so the
second mark (mp2) could not be awarded.

(b) The fluid mosaic model can be used to explain the properties of a cell membrane.

(2)

Explain what is meant by the term fluid mosaic.
(2)
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Question 6(c)i

Students giving responses in terms of permeability often gained both marks, frequently
gaining mp1l and 2 in a single sentence. Many students simply described the results in
terms of intensity of colour and gained no marks.

In the example below, the first sentence gained mark point 2. Although not expressed
as clearly as possible, the second sentence was accepted for mark point 3.

(i) Using the information in the table, describe the effect of alcohol on the
permeability of beetroot cell membranes.
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Question 6(c)ii

Many students gained both marks (mp1l and mp2) for the effect of increased
temperature on the experiment. Fewer students gained marks for the second part.
Frequently, students failed to recognise that the question was about controlling cube
size and that only one cube was involved. Those students often suggested that for a
smaller cube, the surface area to volume ratio will increase so the intensity of the
colour increases, gaining no marks. A number of students gave explanations without
describing the effect on the results.



In the example below, the student gained one mark (mp 1) for the first part and two
marks (mp3 and 4) for the second part.

{ii} The temperature of the solutions and the size of the beetroot cubes should be
controlled in this investigation.

Explain how each of the following would affect the results of this investigation.
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Question 7(b)

In this question, students could score two marks for a structure linked to a function.
Students generally gained the marks for linking thin walls with more efficient diffusion
or the presence of pores facilitating rapid exchange of materials between blood and
tissue space. Again, capillaries were often described as being one cell thick which did
not gain mp1, although it did allow access to mp2.

In the example below, the student gained one mark (mp2), linking increased diffusion
to thickness of the wall. However, the wording of the first statement was not sufficient

for mpl.
(b) Explain how the structure of a capillary is related to its function.

(2)
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In the example below, both marks were awarded (mp2 and mp1).
(b) Explain how the structure of a capillary is related to its function.
(2)
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Question 7(c)

In this question, students were asked to describe the role of heart valves in the cardiac
cycle. Many high-scoring responses were seen. In some of the responses, the
description did not follow a logical cycle and the QWC mark was deducted.

A number of students described the heart valves in detail but did not describe their
function with respect to the cardiac cycle. As a consequence, these responses often
scored few marks. A small number of students simply stated that heart valves stop the
back-flow of blood and gained no marks.

In the response below, the student gained mp 1, 2, 3, 4, 5, and 6. Mark point 5 was
awarded as the student identified the location of the semilunar valves and the direction
of flow of blood. Simply stating that ‘semilunar valves open to pass blood to the lungs
and the body’ would not be sufficient by itself.

*{c) Describe the role of the heart valves in the cardiac cycle.
(6]
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Question 7(d)
Many students gained both marks for this question. Generally this was for suggesting
that oxygenated and oxygen-depleted blood will mix and so insufficient oxygen will be

delivered to the body. Very few students made reference to reduced systemic blood
pressure, mp3.

The example below gained both marks (mpl and mp2).

(d) A small number of babies are born with a hole in the septum that separates the
left and right ventricles, If the hole is not repaired these babies may not survive.

Suggest why these babies may not survive.
(2}
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Question 8(a)ii

Many students were able to gain both marks by suggesting smaller increments in salt
concentration between 4 and 4.5 g dm™.

Those students that suggested plotting a graph did not gain any credit, as the question
asks for improvements to the experiment.

A typical response gaining both marks is shown below.

(i) Suggest how the student would modify the experiment to find the
concentration of salt solution that burst 50% of the cells.

(2}
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In the below response, the student gained one mark (mp 1).

(i) Suggest how the student would modify the experiment to find the
concentration of salt solution that burst 50% of the cells,
(2)
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Question 8(a)iii

Many good responses were seen for this question, with students using solute
concentrations to explain water movement by osmosis into the cells. Common mistakes
included students confusing the direction of water movement or solute concentrations.
A number of students did not refer to osmosis (mp2). Many students used the concept
of water potential to explain the direction of water movement, which was pleasing.

In the example below, all three marks were awarded (mp1, 2 and 3).

(iil) Explain why the red blood cells swell when placed in solutions with a
low salt concentration.

(3)
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In this next example, the student gained two marks (mp1l and 2). The student does not
give sufficient information about the direction of the water concentration gradient to
get the third mark (mp 3).

(iii) Explain why the red blood cells swell when placed in solutions with a
low salt concentration,

(3)
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Question 8(b)i

Some students produced good answers for this question. Many, however, ignored the
instruction to explain the effect and simply described what was happening. It is
important that students read questions carefully.

(i) Explain the effect four days storage at 4 °C has on the concentration of
haemoglobin and potassium ions in the red blood cells.
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Question 8(b)ii

To gain all the available marks for this question, students had to draw together
information from different parts of the specification. A pleasing number of answers

gaining all three available marks were seen.
The response below is an example of one in which the student has gained all three

available marks (mp1, 3 and 4).

Using the information in the graph and table, explain the changes in
potassium ion concentration in red blood cells.
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Paper Summary
Based on their performance on this paper, students are offered the following advice:

Read the whole question carefully, including the introduction, to help relate your
answer to the context asked. 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.

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

When asked to distinguish between two things, make sure your answer is comparative
and mentions both things being compared.

When asked to describe a trend, the question 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 your spelling and the use of technical names and terms, as
well as the organisation of your answer in QWC labelled extended writing questions.

Explore and assess examples of student responses from this report. This will enable
you to recognise what makes a good response to different types of questions, and allow
you to exemplify the level of knowledge and understanding expected at AS level.






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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