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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 students to demonstrate their grasp of these AS topics. Overall,
students coped well with this paper, finding most of the questions straightforward to tackle; 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 vitamin C concentration. 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 detail 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.



Question 1(b)(i)

Many students answered this question well. Good answers describe the glucose molecule as being
polar or correctly described hydrogen bonding between glucose and water molecules. Descriptions
of water being a good solvent or water molecules being polar were ingored as was reference to
glucose having hydrogen bonds.

The response below gained 1 mark for a good description of hydrogen bonding between glucose and
water molecules.

Suggest why glucose is soluble in water.
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The response gained no marks as it is not clear that the student is describing hydrogen bonding.

Suggest why glucose is soluble in water.
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Question 1(b)(ii)

Many students found this question challenging and provided only very simple responses that did not
gain any credit.

This response gained one mark MP1

(i) Suggest how triglycerides are transported in the blood.

(2)
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The response below gained both available marks for MP1 and 2.

(i} Suggest how triglycerides are transported in the blood.

(2) |

Question 2(b)

This question was answered well by many students. However, some students did not clearly express
important ideas. For example, alveoli ‘ increase surface area’ was not accepted as being equivalent
to ‘provides a large surface area’. Many students managed to express the idea that the walls of the
aveloi and capillaries are thin (MP3) but few went on to explain why (MP4).

The response below gained 5 marks fromMP 1,2,4,5,6 and 7.

*(b) Describe how the human lung is adapted for rapid gas exchange.
(s)
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Some common mistakes are ilustrated in the response below. Neither ‘capillaries are thin’ or ‘thin
membrane’ are acceptable. Another frequently seen response that was ingored, was a description of
alveoli or cappilary walls being one cell thick. The reference must be to thin walls or an accurate
description of thin walls e.g. single layer of flattened or thin cells. The reference to ‘surface are to
volume ratio’ is also incorrect in this context and was ignored. It is the total surface are that is
important.

&

Question 2(c)

This question proved to be reasonably discriminating. The question required students to recognise
that a clot would reduce blood flow through the lungs (MP1) and that the consequence would be a
reduction in the rate of diffusion or the concentration gradient (MP2). Many students gained the
first mark but few went on to achieve the second. Reducing the rate of gas exchange is provided in
the stem and was not accepted for MP2.

The response below gained no marks. Unqualified ‘blocks the path of blood’ was not considered
sufficient for MP1.

(c) Suggest why blood clots, formed in pulmonary thrombosis, reduce gas exchange
in the lungs.

(2)
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This response gained one mark for the first sentence (MP1). The second sentence simply repeats
the question and gains no credit.

(c) Suggest why blood clots, formed in pulmonary thrombosis, reduce gas exchange
in the lungs.
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This response gained both marks.

(c) Suggest why blood clots, formed in pulmonary thrombosis, reduce gas exchange
in the lungs.
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Question 3(a)(i)

Many students simply suggested different countries have different populations. This was not
accepted as there are many ways in which a population might differ other than in size. To gain a
mark students needed to suggest to that different coutries have different population sizes.

Frequently suggested incorrect answers included: ‘the same sample size (100 000) was used’, ‘to
improve relibaility’ or ‘to make the results valid’.

The response below did not gain a mark.

(i) Suggest why the data are presented as deaths per 100000.
(1)
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The response below gained the mark for a correct explanation.

(i) Suggest why the data are presented as deaths per 100000.

(1)
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Question 3(a)(ii)

Many students gained both marks for 155. An answer rounded to 154.8 was accepted but correctly
calculated answers with more than one decimal place only gained one mark. Many students
rounded down from 154.8 to 154 and did not get the second mark.

The response written in the answer space is taken as a student’s final answer. Some students lost
the second mark because of errors in rewriting their calculated answer into the answer space.

A common mistake was to carry out a subtraction and attempt to calculate a percentage change as
shown in the example below, which gained no marks.

(ii) In France, 48 000 men died from CVD in 2011. The male population of France

was 31000000.
Calculate the death rate from CVD per 100 000 males in France.
Show your working.
(2)
231000000 - 48000 x\gOe©ee

31 000 Q00
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This response shows the correct calculation with sensible rounding and gains both marks.

(ii) In France, 48 000 men died from CVD in 2011. The male population of France
was 31000000,

Calculate the death rate from CVD per 100 000 males in France.
Show your working.

3000 x 400000 = (1542
3 (0060000

(2)

.IB5. .. deaths per 100 000

Question 3(a)(iii)

This question was generally answered well with many students gaining at least two of the available
marks. Only comparative statements were credited. So simply stating, diets, smoking etc. did not
gain any credit. Incorrect comparisons that referred to a reduced risk in Romania or fewer deaths in
Romania to were also ignored.

This response gained two marks.

(iii) Suggest reasons for the different death rates from CVD1n Italy and Romania.
3)
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The response below gained all three marks for MP2, MP4 and MP5. ‘The reference to genetic
factors would not have gained MP1 as the student did make a comparison between the countries .

(iii) Suggest reasons for the different death rates from CVD in italy and Romania.
(3)
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In the response below, the student has failed to make any comparisons and gains no marks.

(iify Suggest reasons for the different death rates from CVD in Italy and Romania.

Question 3(b)(i)

This question appeared to discriminate well with a good range of responses. A number of students
did not refer to blood cholesterol simply stating a reduction in cholesterol and did not gain MP2.

This response was awarded one mark for MP1. The second marking point (MP2) was not awarded,
as the student does not refer to blood cholesterol.

(b) Statins are prescribed to reduce the risk of CVD,

(i) Explain why statins reduce the risk of CVD.
(2)




The response below gained both available marks for MP 2 and 1.
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(b) Statins are prescribed to reduce the risk of CVD. i

(i) Explain why statins reduce the risk of CVD.,
(2)
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Question 3(b)(ii)

Students had many different options to choose from and the majority of students gained both
marks.

Question 4(b)(i)

The majority of students correctly described the relationship between the phopholipid to cholesterol
ratio and membrane fluidity.

The main reason for not gaining this mark was lack of clarity in the response.

Question 4(b)(ii)

Many students correctly calculated the percentage change.

A typical and clearly organised response that gained both marks is shown below.

(ii) Calculate the percentage change in membrane fluidity when the ratio of
cholesterol to phospholipid increases from 0.4 to 0.8.

Show your working.
(2)
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In the response below the student has correctly selected values form the graph gaining the first
mark. The calculation was then carried out incorrectly so the second mark could not be awarded.

(i) Calculate the percentage change in membrane fluidity when the ratio of
cholesterol to phospholipid increases from 0.4 to 0.8.

Show your working.
V=S50
(M

(2)
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Question 4(b)(iii)

This question proved to be a good discriminating question.

While some students struggled to gain any marks and appeared not to know the role of cholesterol
in the cell membrane many were able to suggest that cholesterol reduced the movement of
phospholipids or fatty acid tails (MP3) . A few students were also able to attribute this property to
the interaction of cholesterol with the fatty acid tails (MP1 or 2). A significant number of students
simply described the relationship shown in the graph and did not answer the question asked.

This example illustrates how the lack of detail prevented the award of marks. If the student had
linked reduced movement to fatty acid tails or phospholipids, it would have been possible to award
MP 3.

(iii) Suggest how cholesterol affects membrane fluidity.

(2)
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Again, in this response the student did not specify what cholesterol was linking. If they had
suggested cholesterol form links between fatty acid chains, they would have gained MP2.

¥ (i) Suggest how cholesterol affects membrane fluidity.
(2)

%%Wt;&ml%m»\uhh\zmmm%gwkm
QOV‘P?\tP‘(D"rUthQ\\mkh\%mlrlﬂv_\'\f\m\c"&m—\ﬂ

In the response below the student addresses all three available marking points to gain a maximum of

two marks.

(iii) Suggest how cholesterol affects membrane fluidity.




Question 4(c)

Some students answered this question well, recognising that to maintain a high concentration of
potassium ions inside the cells would require an active transport process that utilised ATP. However,

many students tried to provide answers in terms of diffusion or facilitated diffusion and gained no
marks.

This response gained no marks. Channel proteins were not accepted for MP3.

(c) The concentration of potassium ions in red blood cells is higher than the
concentration in blood plasma.

Explain how this difference in potassium ion concentration is maintained.
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The response below provided all three marking points (MP 1, 3 and 2) and gained a maximum score
of two. Carrier proteins was accepted for MP3.

(c) The concentration of potassium ions in red blood cells is higher than the
concentration in blood plasma.

Explain how this difference in potassium ion concentration is maintained.
(2)
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Question 4(d)

Many students recognised that water was entering cells by osmosis (MP1 and 2). Descriptions of
concentration gradients were often poorly expressed making it difficult to award MP3. Few students
attempted to explain why the cells burst and marking point 4 was seen infrequently.



The response below gained all three available marks from MP3,2, 1 and 4.

(d) Red blood cells swell and burst if placed in water.
Explain why this happens.
(3)
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In the response below, the student gained one mark for reference to osmosis. It is not clear if the
initial description of concentration differences refers to solute or water, and the second reference to
water concentration is incorrect so MP 3 could not be awarded.

(d) Red blood cells swell and burst if placed in water.

Explain why this happens.
(3)
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Question 5(a)(i)
The majority of students had an understanding of what a recessive allele was and gained this mark.

This was a reasonably typical correct response.

(a) Explain the meaning of each of the following terms.

(i) Recessive allele
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Question 5(a)(ii)

Many students produced a response that referred to a change in the sequence of bases gaining one
mark. A surprising number of students provided a response in terms of ‘a change in the base
sequence of amino acids’. These students may be trying to describe a change in the DNA base
sequence coding for particular amino acids. However, responses like this reflect a lack of clarity of
expression that prevents examiners awarding marks.

The response below gained both marks for a change in the base sequences of DNA.

(i) Gene mutation
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This response only gained one mark for a change in the DNA.

(ii) Gene mutation
(2)
P




Question 5(b)

This question was answered well by many students. Marking points 2 to 7 were frequently seen.
Although a number of students expressed the idea of a change in DNA sequence, few described a
change in the DNA triplet or DNA codon so did not gain MP1.

The response below gained a maximum of five marks.
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The response below gained three marks (MP 2, 4 and 7)

*(b) Explain how a mutation in the GAA gene could result in a change in the activity of
the enzyme acid alpha-glucosidase.

(5)

......... Ao adberakion . sp. the. gene  Wwowd alter the enkive potein.
s8Nk of  Smine adda o formo. .
o protein; & @ change  elteae b Wl gueni  then

the coding for, ok provein wowd ke different n AL

o _reawie , e potdn woudd have ¢ very  ohfferc

L ifevent  primany  Svudhare. Thi  causes
fold _dipferently  Oc  wel  onanging s 3D enape . Whea i

2D chructure . diffcrent , Mo affecs the  ackve G
lomplex  Qn  orommmn wowd AOF be able fo bind b

e ackve  gte  as ey odd  noe  fHt ke i

There o , Hue  adke emmume  Ackiving T owercd  as

not many. . products are formed M 40 due naloiting

of  Mie adkve dre 4o bBigd 4o e  cuocvode, the

.........

because an  enzyme b spccbc  wnd  wouwld ety kind

o epetibic,. Swbdratts. P e ore no ' specific’

Qubshrates  fov e  emzgme, e emryme  Achavy o

o

owecd.




Question 5(c)

This question proved challenging to many students. While many recognised that glycogen is used as
an energy storage molecule, relatively few were able to explain why a lack of AAT would result in

reduced energy for muscle cells. To gain marks students needed to link their answer to the release
and use of glucose.

The response below did not mention glucose and did not gain any marks.

(c) The enzyme acid alpha-glucosidase breaks the glycosidic bonds in glycogen.

Suggest why a deficiency in acid alpha-glucosidase results in a lack of energy for
muscle contraction.

(2)
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This response gained both marks .

(c) The enzyme acid alpha-glucosidase breaks the glycosidic bonds in glycogen.

Suggest why a deficiency in acid alpha-glucosidase results in a lack of energy for
muscle contraction.

(2)
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Question 5(d)(i)

This question was well answered by the majority of students. On this occasion, limited misspelling
of the terms was ignored, as long as it was clear what the student was attempting to say. Some
students gave genetic testing or pre-implantation testing as an answer while others described the
method of testing , these responses did not gain the mark.

Question 5(d)(ii)

A disappointing number of students appear not to have read the question carefully. Many of these
students gave answers that related to the potential harm done to a fetus by the genetic testing,
answering question 5(d)(iii).

In the response below the student expresses the idea that the recessive allele is rare (rare condition)
so gains the mark.

(i) Suggest why testing for glycogen storage disease type (ll) is not offered to all
pregnant women.

Some / Most preanont wwomen Jon'd have the

In this response, the student suggests that testing is not offered because of the risks associated with
testing. This did not gain the mark.

(i) Suggest why testing for glycogen storage disease type (I} is not offered to all
pregnant women.
(1)
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Question 5(d)(iii)

This question was answered well by the majority of students.

Both of these responses gained the mark.

(iii) Give one disadvantage of carrying out genetic tests on unborn children,
(1)
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(i) Give one disadvantage of carrying out genetic tests on unborn children,
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Question 6(a)

Similar questrions to this have been seen before and many students were able to provide good
answers.

The response below gained all four available marks. Thes e were awarded from MP 4, 3, 1, 6 and 5).
The statement diffusion is not suitable would not have been accepted for MP 2.

6 Many animals have a heart and circulatory system.

(a) Explain why animals need a heart and circulatory system.
(4)
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For this response the student gained two marks (MP3 and 5). It was considered that taken together,
the last three lines were sufficient for MP 5.

6 Many animals have a heart and circulatory system.
(a) Explain why animals need a heart and circulatory system.
(4)
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Question 6(b)
This question was approachable for the majority of students. However, lack of detail in responses

resulted in some students failing to gain some of the mark points. For example to gain MP4 students
needed to describe or refer to both stretch and recoil. Reference to recoil alone was not sufficient.

In this response the student gained all four available marks from MP2, 3, 4, 6 7. Muscular walls was
not accepted as being equivalent to walls being thick or containing collegen (MP1).

(b) When the human heart contracts, blood from the left ventricle enters the aorta.

Describe how the structure of the aorta is related to its function.
(4)

---------

Lraineain h.xyh...........&Lwi....g.mft?‘e ‘

Te  has. muctlar aulle e mf—muni high. SRR re. Litherd

Tt has  elasea'c  edrue  in. @l whieh  allews.  a7ea

LakTech. and e cell. . ke clthpnd _and  wania/n  hh




The student gained one mark for the following response (MP2).
(b) When the human heart contracts, blood from the left ventricle enters the aorta.

Describe how the structure of the aorta is related to its function.
(4)
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Question 7(a)

This was a very straightforward question with almost half of students gaining the full 4 marks
available. The majority of students knew that DCPIP is required and attempted to describe a
titration. MP4 was often not awarded as it was difficult to determine from the description provided
if the students were describing the correct colour change. Some students also lost marks because
they described the measurment of vitamin C in solutions rather than vitamin C in broccoli juice.

The response below gained all four available marks from MP 1, 2, 3, 5 (in line 6 reference to time
was ignored). The description of colour change was not considered sufficiently clear and would not
have gained MP4.

(a) Describe how the vitamin C content of broccoli could be measured.

(4)
%mmwdm ....... can. bae. odded. . ko..o est vl s
OIIED ... BEIERD... D L PAR.... et . solation, Maks

................ Lurns..olorless.. wlren. Wikoin, S is o Mag  Sulosbaunce ).




The student gained one mark for this response (MP2). The student does not mention using jucie or
broccoli extract so can’t be awarded MP1. The description of the colour change is not in the context
of the titration or use of juice, so does not gain MP4. The method suggested does not resemble a
titration so the response can not be awarded MP3.

(a) Describe how the vitamin C content of broccoli could be measured.
(4)
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Question 7(b)(i)

Students were required to describe the two main observations. When asked to describe data it is
important that students look at the mark allocation and make a judgment about the sort of response
they make. There are clearly two main observations from the data and students were required to
describe each of these for a mark. Both cooking methods reduced vitamin C over time (MP1) and
boiling caused a greater reduction (MP2). Many students described one of the observation in great
detail. Even when they included additional mathematical analysis of one or more data points they
only gained one mark.

The response below gained both marks.

() Using the information in the table, compare the effect of these two cooking
methods on the vitamin C content of broccoli.
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In this response the student only gained one mark (MP2).

(i) Using the information in the table, compare the effect of these two cooking
methods on the vitamin C content of broccoli.
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Question 7(b)(ii)

Many students appeared to confuse the ideas of repeatability and validity.

Some students did not think about the investigation and suggested controlling the temperature or
pH — neither being appropriate for this particular investigation. Suitable suggestions involved
controlling some aspect of the broccoli such as its mass or type.

Repeating the experiment will not improve validity of the results. The response below did not gain a
mark.

(i) Describe one way in which the student could ensure that the results were
valid.
(1)
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Question 7(b)(iii)

Good explanations were offered, in terms of damage to the cell membranes and vitamin C diffusing
out of the cells, by many students. However, a significant number of students appeared not to have
read the stem of the question and suggested that boiling denatured or destroyed the vitamin C.

In this response, all three marking points were awarded.

(iii) Vitamin C is not destroyed by the cooking methods used in this investigation.

Suggest why the vitamin C content of broccoli changes when broccoli is boiled.
(3)
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This response gained no marks. It is possible that the student di not read the question carefully.

(iii) Vitamin C is not destroyed by the cooking methods used in this investigation.

Suggest why the vitamin C content of broccoli changes when broccoli is boiled.
(3)




Question 8(a)

Many students were able to suggest that risk was a measure of probability or the chance that an
event will happen (MP1). However, relatively few students seemed to have any concept of what
relative risk was (MP2). This is disappointing given that much of the data around risk factors is given
in terms of relative risk.

This was one of the better response seen in which the student has made a reasonable attempt to
explain relative risk.

(a) Suggest what is meant by the term relative risk.

The response below is a more typical response. The student has attempted to explain risk but not
the idea of a comparison. So only MP1 was gained.

(a) Suggest what is meant by the term relative risk.




Question 8(b)

Many students approached this question in a logical way and described the trends for the three
different BMI groups, gaining all three marks.

This response gained all three marks.
(b) Using the information in the graph, describe the effect of exercise on the relative

risk of developing type 2 diabetes for the three BMI groups.
(3)
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In the response below the student did not relate the amount of exercise to the risk of diabetes and

did not gain any marks.

(b) Using the information in the graph, describe the effect of exercise on the relative

risk of developing type 2 diabetes for the three BMI groups.
(3)
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Question 8(c)

In this question, students were expected to use the information provided to devise advice for
someone with a BMI greater than 30. Many students suggested increasing the amount of exercise
(MP1). However, relatively few students went further and suggested reducing energy intake (MP2)
or reducing BMI to below 25 (MP3). Many students suggested reducing particular food types e.g.
fats or carbohydrates. The key point is to reduce energy intake not simply change food types so
these responses were not accepted as an alternative to MP2.

The response shown below gained all three marks.

(c) Suggest the health advice that could be given to a person with a BMI greater than

30.0, to reduce the risk of type 2 diabetes.
(3)
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This response gained one mark (MP1).

(c) Sugéést the health advice that could be given to a person with a BMI greater than

30.0, to reduce the risk of type 2 diabetes.
(3)
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Question 8(d)

Most students found this question straightforward and gained two marks for sensible suggestions.



Question 8(e)

Many students found this question difficult. Answers were expected to be in the context of the
study carried out. Three main limitations of the study that can be derived from the information
provided are that, it only included women (MP1), it only considered one occupation (MP2) and all
the data were collected by self-reporting (MP3). Many students made suggestions based on
information not provided e.g. ‘don’t know age of the nurses’. If the information is not provided then
it cannot be used as a justification for the study not being more widely applicable. Such responses
were ignored.

Paper Summary

Based on their performance on this paper, students are offered the following advice:

e 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.

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

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

e When asked to describe data, either graphs or tables, look first for the main trends i.e.
the overall changes and describe these. You need then to make a judgment about the
usefulness of any mathematical manipulation of the data and this should only carried
out if it adds value to your written description.

e Do not be afraid to include a sketch diagram or graph if it will help add clarity to your
answer.

e 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.

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

e Explore and assess examples of student 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.



