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Introduction

This is the second year of the new A level specification.

Due to the linear nature of the course, approximately half of the available marks in this paper are
to be allocated to the assessment of topics from Year 1 of the course. The paper is now 2 hours in
length, with more questions on the last 2 topics of the specification, 7 and 8, as well as more
questions testing knowledge of any of the first 4 topics of the specification, 1 to 4.

It is clear that candidates are still adjusting to the demands of the new specification. The types of
question in this new specification have a greater requirement to apply knowledge and
understanding in the context of qualitative and quantitative data provided. There are also two
6-mark questions requiring candidates to write at length to convey their ability to produce
sustained arguments or linkages between data and biological knowledge. The successful
candidates considered all of the data and referred to it in their analysis. However, there were many
examples of candidates only referring to one aspect of the data they were given.

There were some very good entries, with candidates displaying a depth and breadth of knowledge
on the learning objectives tested on this paper, particularly concerning the structure of biological
molecules and transport across a cell membrane. However, a number of topics appeared on the
paper this year that have rarely been examined. These included the role of dendrites, the
development of the visual cortex in the critical period and the use of fMRI. Students' knowledge in
these areas was often limited. Where candidates were given information to analyse in order to
answer a question, they often did not make full use of all the information.

Successful candidates:

* had revised all of the topics, including those in topics 7 and 8 which are not frequently tested

¢ answered the questions in the context set

* had learnt how to interpret the new command words, and to distinguish the difference between
describe and explain

* had read through the introduction to each question and made use of all the information given
when constructing their answer

* worked through calculations in a logical sequence, having given careful consideration to the
calculation required

* demonstrated the ability to convert units and orders of magnitude
Less successful candidates:
* had gaps in revision

* did not answer questions in context, writing all they knew about a topic rather than using their
knowledge to answer the question they were asked

¢ did not understand the command words and therefore misinterpreted the question

* did not attempt some of the questions, or ran out of time at the end
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* left out vital details or wrote vague answers lacking relevant facts
* made errors in calculations or failed to convert to the correct units

Implications for future teaching and learning and exam preparation - revisiting the key concepts
taught in year 1 as year 2 topics are taught, to help provide a thorough understanding of the more
applied topics. Exam preparation should include a reinforcement of the new command words and
an emphasis on the need to use all of the data or information given when analysis is required,
especially in the 6-mark questions. As actual past papers become available for revision and exam
preparation, less emphasis should be given to the sample and specimen materials produced as
these have not been reviewed in the light of student responses.

When completing the exam papers, we would ask students to continue with their answers in the
blank spaces below the answer lines where possible, rather than using additional sheets. The lines
do not take up the whole page as this would mislead candidates as to the length of response
required, but if an answer is changed or more space is required, the response can be written under
the answer lines and will be seen most easily by examiners.
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Question 1 (a) (i)

This question asked about the movement of glucose, a large molecule, across the cell membrane.
Glucose is non polar, so the question was looking for a reference to carrier proteins in the cell
membrane. Candidates generally responded well to this question. Most candidates understood
that the movement is from a high concentration to a lower concentration, but there was confusion

between channel proteins and carrier proteins.

1 The internal conditions within the body are maintained by homeostatic mechanisms.
The regulation of blood glucose involves homeostatic mechanisms.

(a) The diagram shows part of the sequence of events when there is an increase in
blood glucose levels.

Increase in blood glucose levels

Y

Beta cells in the pancreas secrete
insulin

¥
Insulin stimulates facilitated

diffusion of glucose into cells
L 4

Glucose used in Glucose converted to Glucose converted
cellular respiration fatty acids and glycerol to glycogen

(i) Describe how glucose moves into cells by facilitated diffusion.

(2)

.......... Cr .mcose LSS ES it e el e T,
| of ecNONNSA pretmns.. Stncaguacose,va
O Lt:\fge mole. ke .
phosplolipd. . bi-. [ageféo Arawels  daun ks

oncentration. qrmni NIDUAQN.....CL.... c)«.a_n.rmL
proknnembeddid 0. DA ;Dmsphaf pid.. b~ !ager
_aﬁ__________.c&h.i .......... SUIL-F ace.... rku,brw(pass:m ........... {:mnsf;art)

ResultsPlus

Examiner Comments

This answer gained 1 mark for movement down the concentration
gradient. A mark cannot be awarded for the protein in the membrane
because it is a channel protein.
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ResultsPlus

Examiner Comments

This answer was awarded 2 marks. There is a clear reference to carrier
proteins, so in this case channel protein can be ignored, and an
explanation of the carrier protein changing shape.
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Question 1 (a) (ii)

This question asks about the role of glycogen as an energy store. The command word is explain, so
links must be made between the structure of glycogen and how this contributes to its role as an
energy store. A description of the structure of glycogen did not gain marks. Most students gained at
least the first mark point, but many referred to easy hydrolysis rather than faster so did not gain
the third mark point.

(i) Explain how theGiructure of glycogepallows it tolbe an energy store/

Voo Jo plaRage Ty ik 6 orgack peaiecde
o ’}9& .............. %\%Mej( _____ Foom e chud. @;\«{ a mmall f»?a@

ResultsPlus

Examiner Comments

This is a clear answer that gained full marks, for glycogen as a
polysaccharide, with branches that allow it to be hydrolysed quickly, and
insoluble so there is no osmotic effect.
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(ii) Explain how the structure of glycogen allows it to be an energy store.

(3)

lfﬁxncaﬁ.h(sﬁgksbmAm\% ........... (DPSTTS S = W ~ VO mhi..h\«,.l«&mwm

bw&?&&k%‘ﬁ*&‘%wmﬁvw
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ResultsPlus

Examiner Comments

This answer gained 2 marks, for glycogen made of many glucose
molecules and glucose used in respiration.

It did not gain the mark for the effect of the branches on hydrolysis
because easily is not the same as rapidly.

It did not gain the mark for no osmotic effect as there is no link with
insoluble.
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Question 1 (b)

This question asks for an explanation as to how transcription factors activate the gene. There were
many good responses, although some candidates showed confusion with repressor molecules or
operons. Quite a number failed to mention the promoter region. There was some confusion here
with answers relating to methylation and epigenetics.

(b) Beta cells in the pancreas produce insulin when there is an increase in glucose levels in
the blood.

Transcription factors are involved in the activation of the insulin gene.

Explain how transcription factors could activate insulin gene expression in beta cells.
(3)

ResultsPlus

Examiner Comments

This response gains 2 marks, for stating that the transcription factor binds
to the promoter site and transcription takes place. It does not gain the 3rd
mark because although there is a reference to RNA polymerase, it does
not state that it binds to the promoter region.
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(b) Beta cells in the pancreas produce insulin when there is an increase in glucose levels in
the blood.

Transcription factors are involved in the activation of the insulin gene.

Explain how transcription factors could activate insulin gene expression in-beta cells.
(3)

eI IOXQded on. Ko Aauciet celd, (N oW, nete. cetd). .

faden ar i Ch Can ol &S o< henCophan 2y ..
Thiy il Clen. nel..0m. 10 e Lrmker. egron. o. 7. 9en....
I 4o peiG cetd Uceen)  ond PAA . @Olvmarar €.
Lma.. tenscopon.. WU, mplea.. T, 60, acoak. ...

%Z ResultsPlus
Examiner Comments

This is a clear answer that gains all 3 marks.
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Question 2 (a) (ii)

This question was a comparison question between saturated and unsaturated fatty acids. More
marks were gained for the differences than the similarities. Many candidates lost the mark for the
double bond because they didn't state it was between carbon atoms, although there were also
some good descriptions of the C-C and C=C bonds. Quite a number confused fatty acids with

triglycerides in their answer.

(i) Lt:'_crmparre and contrastkhe structures of a saturated fatty acid and an
unsaturated fattyacid.

(o1t boud ) (3)

ResultsPlus

Examiner Comments

This answer describes the differences clearly, gaining 2 marks , but there
are no similarities given. 2/3

ResultsPlus
Examiner Tip

Always read the command words carefully. If the question is compare and
contrast, it is not possible to gain full marks without at least one similarity

and one difference.
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(i) Compare and contrast the structures of a saturated fatty acid and an

unsaturated fatty acid.
(3)

\ h éJ ;
A Satucated FmH’J oead N A ne 5/7#j4f‘
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%Z ResultsPlus
Examiner Comments

Again, a clear description of the differences but no similarities.

The 2 marks can be awarded here because the differences are clearly
stated even though they are both put together in one sentence.
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Question 2 (b)

This question asks candidates to analyse data about diet and genotype, the link between genetic
effects and environmental effects. The command word "deduce" requires them to draw
conclusions.

Most candidates gained 1 mark for recognising the link between a saturated fat diet and BMI. Many
candidates then recognised that there was some link between genotype and BMI, but didn't gain a
mark because they failed to say that it was only the homozygous that had an effect. Very few
candidates stated that the allele was recessive.

{(b) The effects of saturated fats in the diet on the BMI in individuals with different
FTO genotypes are shown in the graph.

34

—"—-:F—'-' T I -__‘_'_-IIIII
33 - SN - - : ]
o 324 ] + Key
2 34 - Unsaturated fat diet
— - - -
= - Saturated fat diet
o= 30
29
28
FTOS FTO® FTOC FTO" FTOTFTO"
Genotype

Deduce the effect of environmental and genetic factors on BMI.

The.. qraph Shaws..how...
dgha e Satugated. +ar S neredAR(  (nclavidisals.. .
_MEMM.:tnsmmg ......... ..... z.twmwm¢uﬁkmmaLme

____Howw&r b tmse v

Y oo Vs Lol
T l/u s sugg,f/)..(..é ..... “<hat.. .
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\ / ResultsPlus
/\ Examiner Comments

This answer shows good analysis of the data, stating that BMI is affected
by a saturated fat diet but the effect is greater if the individual has the

homozygous genotype. However, there is no recognition that this shows
the allele is recessive, so gains 2/3 marks.
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(b) The effects of saturated fats in the diet on the BMI in mdiwduals with different
_FTO genotypes are shown in ' the graph.

34
_‘ﬂ’dd-' TR

FTO® FTOC FTOC FTO' FTOTFTO"
Genotype

Deduce the effect of environmental and genetic factors on BMI.

(3)
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N / ResultsPlus

‘v| < Examiner Comments

Again, this response gains 2/3 marks for analysing the data but not making
the link between the data and a recessive allele.

)\ -
O\ Results¥
\ Examiner Tip

Many candidates are quoting the data or carrying out some manipulation
but no marks are awarded for this in the new specification unless
specifically asked for.
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Question 3 (a)

This explain question requires links to be made between the conditions in the blood stream and
their effect on bacteria. Many candidates only gained 1 mark for stating that the bloodstream gives
warm conditions, but did not go on to explain the link with enzyme activity, or make any link
between glucose and respiration. Several went into descriptions of the immune system.

3 Sepsis is a bacterial infection in the bloodstream. Sepsis can cause tissue death in
limbs. This may require parts of a limb to be removed (amputation).

(a)ll Open wounds can become infected by bacteria, leading to sepsis.

Explain why bacteria are able to multiply in the bloodstream when they enter

the body.
(3)

packein mlkiply Mragl  avglens  frecon [spithing . In The blood thream , therd  Bre gpkmvm conditims fov

Rleod o ghio ofyqen fich and e hadenh an Vi thi§  for respiabion .

ResultsPlus

Examiner Comments

This response gains 2/3 marks for glucose in the blood and the use of
glucose for energy.

References to oxygen in the blood and a link with respiration cannot be
credited because most of the oxygen is combined with haemoglobin and
not available to the bacteria, also these bacteria are anaerobic.
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3 Sepsis is a bacterial infection in the bloodstream. Sepsis can cause tissue death in
limbs. This may require parts of a limb to be removed (amputation).

(a) Open wounds can become infected by bacterla, leading to sepsis.
Explain why bacteria are able to multiply in the bloodstream when they enter
the body.
(3)
Biees Patiena ag. aan). GEen o proiiioo sy die. 40 open........
............ W), QMg fem. A0, (ya). (. MeROk.. sctatity AN
and. ghowr

anmmhbmammmmjmx ...... Q). XA A0 CamY ik

% ResultsPlus
Examiner Comments

A clear answer that gains all 3 marks. 3/3.
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Question 3 (b)

This question asked for a link to be made between blood clots in the capillaries and tissue death.
Many candidates gained full marks, although few stated that it was the lumen of the capillary that
was blocked.

(b) Sepsis can cause blood clots to form and block the supply of blood to tissues in
the limbs.

Explain why blood clot formation in capillaries could cause tissues to die.

(2)

\mc)dgb ..... DAL P ULORED Cotmen Btops. ML

ResultsPlus

Examiner Comments

A clear answer that gains 2/2 marks.

Although this answer states aerobic respiration, respiration alone is
sufficient here as it could also be due to a lack of glucose.

GCE Biology SNAB 9BNO 02
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(b) Sepsfs/:an cau%ots dlﬁnﬂ%l /?the su to tls %1

the limbs.

Explain why blood clot formation in capillaries could cause tissues to die. 0%
@tﬁm(g W (2)

oy

ResultsPlus

Examiner Comments

This is a detailed answer that covers all 3 marks available.

The mark for lack of respiration would be awarded in the last sentence, it
could not be awarded for the reference to anaerobic respiration as there
is no mention of lactic acid build up. It gains 2/2.
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Question 3 (c) (i)

This question asks how muscles bring about movement in the context of the lower leg. Most
candidates gained 1 mark for stating that the muscles act as an antagonistic pair. Few explained the
role of tendons and very few went onto to use the information in the diagram to answer the
question fully, failing to link the correct muscle to the correct bone and movement.

(c) Extensor and flexor muscles are involved in the movement of the lower leg as
shown in the diagrams.

flexor

(i) Explain how the extensor and flexor muscles bring about movement of the
lower leg.

(2)
l%wmm%%w}wmﬁuwxwwmm%pw

AP BRI A Db SRR MG O R LA B

[« VR R

bwﬁ@m&@nﬁs}-mw%¥tﬁ°frﬂtftvt SO s

ResultsPlus

Examiner Comments

This response gains 1/2 for stating that the muscles work as an
antagonistic pair.

GCE Biology SNAB 9BNO 02
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ﬁ ResultsPlus
Examiner Comments

This is a clear answer that states that the muscles act antagonistically,
then goes on to use the information in the diagram to explain how each of
the named muscles moves each part of the leg. It also states that tendons
attach muscle to bone. It gains 2/2.
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Question 3 (c) (ii)

This deduce question asks candidates to use the information they are given to explain how
prosthetic limbs can be moved. This was not answered well; many candidates had the right idea but
failed to give both parts of the explanation. A few candidates thought that muscle or nerve
connections could be made with the prosthesis.

(i) Individuals who have had limbs amputated can use prostheses to compete in
athletic events.

A transtibial amputation involves the removal of part of the lower leg below
the knee. Extensor and flexor muscles are still attached to the parts of the
lower leg bones (the tibia and fibula) that remain.

The photogréph shows Paralympic athletes competing in the 100m final in
London 2012. The three athletes shown have all had transtibial amputations.

www.sciencephoto.com

Deduce how athletes with transtibial amputations are able to move their
prosthetic limbs during a race.

ResultsPlus

Examiner Comments

This candidate clearly had the correct idea, but the mark could not be
awarded because it doesn't state that the prosthesis is attached to the
lower limb. 0 marks.

GCE Biology SNAB 9BNO 02
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%Z ResultsPlus
Examiner Comments

This answer clearly explains how the muscles are still attached and can
bring about movement, and the prosthesis is attached to the bone. 1/1.
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Question 4 (a) (iii)

This question asks for an explanation of how fMRI works, in the context of the visual cortex. There
were some good answers which indicated a detailed understanding of the process. However, many
candidates made generalised comments that failed to achieve the marks. Many answers included
details of how the scan is done, and many missed marks for small mistakes in language such as
describing the part of the brain that was being used, rather than active. Some referred to
oxygenated blood rather than oxyhaemoglobin.

(iii) Explain how fMRI can be used to identify the part of the brain involved in
interpreting information from the visual cortex.

__________________________________ =) Fbxa.tr(%cw.gh DA O Frans ported...
olor. (aned }?{JPW ....... T, I&JQLQ;Q-%%% (VAN

ResultsPlus

Examiner Comments

This is a clear answer that gains 2/3 marks for explaining that fMRI detects
blood flow in the brain, and makes the link with active areas of the brain
requiring more oxygen. Although it states that the oxygen level is picked
up by the scanner, there is no mention of oxyhaemoglobin so the 3rd
mark cannot be awarded.
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(iii) Explain how fMRI can be used to identify the part of the brain involved in
interpreting information from the visual cortex.
(3)

e wptale of axggen AN, e blewd...
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</21 ResultsPlus
Examiner Comments

A clear answer that gains 3/3 marks.
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Question 4 (b)

This question asked about the role of visual stimulation in the development of the visual cortex. It is
a describe question and on the specification, but many candidates showed a lack of knowledge,
giving a very general account and failing to realise the importance of the synapses and connections
that are made during the critical period. Many candidates failed to score on this question, but the
majority of those that did gained 1 mark for describing ocular dominance columns.

(b) Describe the role of visual stimulation on the development of the visual cortex
during the critical period.

ResultsPlus

Examiner Comments

This answer gained 1/3 for the development of ocular dominance
columns.
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(b) Describe the role of visual stimulation on the development of the visual cortex
during the critical period.

........... TM&m&ﬁmﬁ@m\m&mmc}mﬂ raNG2. SRlomes 10NWVe.
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%Z ResultsPlus
Examiner Comments

This is a clear answer that gains 2/3 marks for describing the ocular
dominance columns and indicating that the neurones synapse with these
cells. It doesn't quite gain the 3rd mark because it is not clear that the
connections are strengthened, or that there are more synapses.
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Question 5 (a)

This question asks how thermoregulatory mechanisms are controlled in marathon runners. Many
candidates lost marks because they simply described the thermoregulatory mechanisms rather
than saying how they are controlled. They often made mention of vasodilation, but no link was
made to an increase in blood flow, or to sweating without the link with impulses to the sweat
glands. Most candidates understood that the hypothalamus controls thermoregulation, but many
failed to link it to the heat loss centre.

5 Athletic competitions often take place during the summer months when
ambient temperatures are high.

High ambient temperatures affect marathon runners.
Heat stress occurs when the core body temperature rises above 40°C.

(a) Describe how thermoregulatory mechanisms are controlled to help
marathon runners avoid heat stress.

(4)

....... A & Skin rugphon  Send  vmplry b e tamegliby

ResultsPlus

Examiner Comments

This answer gains 2/3, for the thermoregulatory centre in the
hypothalamus and stimulation of the sweat glands. Although there is a
reference to vasodilation, there is no explanation that this increases blood
flow to the skin, so the marks cannot be given.

GCE Biology SNAB 9BNO 02
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ResultsPlus

Examiner Comments

This answer gains 3/3 marks. It states that thermoreceptors detect the rise

in temperature, sweat glands are stimulated and vasodilation directs
blood towards the surface of the skin.
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Question 5 (b)

This question asked candidates to comment on how gender could affect thermoregulation, based
on three pieces of information they were given. One piece of information was in the form of a
graph, and many candidates focused only on this data. Others tried to link all the information to the
graph. Many candidates scored only 1 mark, for stating that sweat production is higher in men than
women. Marks were also lost because there was a reference to cooling, rather than heat loss, or to
more rather than faster heat loss.

(b) Physical and physiological differences between males and females affect
thermoregulation.

The graph shows the effect of a mean increase in body temperature on the rate of
sweat production by males and females.

1.40 T T 1 T

i | Key
-

1.20 ' ] | —e— males

1.00 { — & — females
o d
0.80 -+ o ur Jmm

0.60

4}

0.40

l.="REEN

0.20

Rate of sweat production / mgmin~'cm™

——

0.00 - !
0.00 0.50 1.00 1.50 2.00

Mean increase in core body temperature / °C

Female marathon runners have smaller bodies, with a larger ratio of skin surface
to body mass than males.

Male marathon runners have less body fat than females: 5-11% compared with 10-15%.

Comment on how gender could affect thermoregulation in marathon runners.
(4)

Ffemais OV o ot Yoke of....awea)... o8 17 W e wo'ad 0 W o S U@ W )
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ResultsPlus

Examiner Comments

This answer gains 1/3 for stating that females have a lower rate of sweat
production than males. Although there is a comment about both females
having a larger ratio of skin surface to body mass and females having

more body fat, this is linked to sweat production rather than rate of heat
loss.

........ Skin. Serpace. £0. beody. . paads... theccpore. they. can. bg.......
.......... ablg...t0...Lelease.  heaf. . postew: Rlso. . femdle have...
________ A.....highev _body  fat  percentage  thecepore they heve
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ResultsPlus

Examiner Comments

This is a clear answer that gains 2/3 marks for linking the skin surface to
body mass ratio to rate of heat loss, and stating that females produce less
sweat. The statement that more body fat gives more insulation in colder
temperatures is not in the correct context, as the question is about
preventing heat stress in marathon runners.
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Question 5 (c) (i)

This is a calculation question requiring candidates to take two sets of figures and manipulate them,
then convert the answer into different units. The most common mark was 1 for 13750, as the units
were not converted correctly.

(c) When running a marathon, both heart rate and stroke volume increase.

The graph shows the effect of exercise intensity on stroke volume for
marathon runners.

120 S O O N |

100

8

8

Stroke volume / cm?®
3

20

0 20 40 60 80 100
Exercise intensity (%)

(i) Cardiac output is the product of stroke volume and heart rate.

During a race, a marathon runner’s exercise intensity increased from 0 to
100%. The table shows the effect on the runner’s heart rate.

0 55
100 160

Calculate the increase in cardiac output for a marathon runner during a race,

qum—

Give your answer in dm*min~".
#

)IO X“Do = ’7!901: dw’w-.'.."

(2)

70 x g5 = 395¢°

| 7 boo —=335© = 137 S—Oa{m’m.‘u*'

AT
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Examiner Comments

The first stage of the calculation is carried out, with the workings clearly
shown, but the conversion is not made. It scores1/2.

et e X sheob

Ve Wwrme

s Liac csokpuk
¢ S CLQ"‘“‘) Ccmy =

A
‘3350(_2@.« — b5 X fo

-\

7 -
— |37 50er"

\FEoo ~ 2037

| 4z oo

-\
\ Feoocr iz o K Ue

ResultsPlus

Examiner Comments

A correct answer with the working shown. 2/2.

ResultsPlus
Examiner Tip

Always show your working in a calculation question. The correct answer
will always gain full marks, but if you have made a mistake in your
workings, you may be given some credit if you have shown the stages you
have taken.
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Question 5 (c) (ii)

This question asks candidates to explain why the cardiac output needs to increase during a
marathon. Most candidates understood this, with many gaining full marks. A few missed the idea of
more oxygen.

(i) Explain why it is necessary for the cardiac output of marathon runners to
increase during a race.

_______________________________________________________________________________________________________________________________________________________________ C‘A'C-—Ca’\lr 'Aj

___________________ ' Vf,d&u 2SS
3. Srdiac outpd

ResultsPlus

Examiner Comments

This response gains 1/2 for the increased demand for energy. It does not
state that more oxygen is required, so that mark cannot be given.

(i) Explain why it is necessary for the cardiac output of marathon runners to
increase during a race.

(2)
..................... va&*%%wkwmiurw
MPQ\O;CAMQ ........ Do SO Mm.nmmbu..\

.......................... o

ResultsPlus

Examiner Comments

This answer gains 2/2, for more oxygen for aerobic respiration.
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Question 6 (a) (i)

This question asked candidates to deduce the effect of testosterone on muscle size, based on the
information given. Most candidates gained 1 mark for stating that testosterone increased the size
of the muscle but only the better candidates went on to state clearly that the greatest increase was
with testosterone and exercise. Many candidates recognised that there was a link between the SD
and significance of the results, but very few correctly stated that the results for testosterone and
exercise showed a significant difference because the SDs don't overlap.

6 Anabolic steroids and w'«e been used as performance-enhancing drugs
By some athletes. These drugs can increase muscle mass and strength.

(a) An investigation was carried out to assess the effect of doses of testosterone on
muscle size.

A group of men was randomised into four groups: A, B, C and D. Groups A and B
were given a placebo. Groups C and D were both given doses of testosterone.
Groups A and C had no exercise training. Groups B and D were given exercise training.

The cross-sectional area of the triceps muscle of each individual was measured at
the start of the investigation and after 10 weeks.

The results are shown in the table.

:t’:::p’ atthe | 36014213 4052 + 262 3579 + 260 3483 + 217
fl
Tricepsafter10|( 3539226 || 4109230 4003 + 229 3984 + 239
S3 Gz S

(i) Deduce the effect of testosterone on the size of the triceps muscle.

Lf“wg.a ...... W o aneseeme WL oo A4

................
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Examiner Comments

This response gains 1/2 for stating that testosterone increases muscle
size. Although there is an attempt to compare the figures, this is not linked

to the SD so no mark is awarded.

Examiner Comments

There is a clear statement that testosterone increases muscle size, and the
greatest increase is in combination with exercise, so this response gains

2/2.
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Question 6 (b) (i)

This is a fairly straightforward calculation that requires candidates to read 2 figures off a graph, add
them together and calculate a ratio. Many candidates gained full marks, however marks were lost
when candidates failed to add the figures together before calculating the ratio.

(b) In another investigation, groups of men were given either a placebo or 300 mg of
testosterone per week for two weeks. The concentrations of different lipoproteins
(HDL and LDL) in the blood were measured at the start of the investigation and
after two weeks.

The results of the investigation are shown in the graph.

160 T T ENSE IBEESSEENSESSEESESSiSEESssmassusEEsEEs Key

B HoL

B oL

1
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120

1
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1

| BEREN|

I
| IEENEEEESEIENERENENEE NN

80 _. m=smmma =

Lipoprotein concentration / mg 100cm?

r
(=]
INEREER

L]

placebo placebo after  testosterone @m

at start two weeks at start er two weeks

(i) The ratio of total cholesterol to HDL is used as an indicator of the risk of
cardiovascular disease. The higher the ratio of total cholesterol to HDL, the

_greater the risk.—

In this investigation, the men given the placebo had a total cholesterol to HDL
ratio of 4.2:1 after two weeks.

Calculate the ratio of total cholesterol to HDL for those taking testosterone
after two weeks.
S22 . (2)
HDL = (zvbﬂ S redie 2 64 URE
L-DL—- ='.> ‘.1.) _—_> 5.% Y 1
fred =2 64 (14:4)

Ratio of total cholesterol to HDL 59%1
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Examiner Comments

A correct answer, clearly set out to show the working. 2/2.

(b) In another investigation, groups of men were given either a placebo or 300 mg of
testosterone per week for two weeks. The concentrations of different lipoproteins
(HDL and LDL) in the blood were measured at the start of the investigation and
after two weeks,

The results of the investigation are shown in the graph.
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placebo placebo after  testosterone  testosterone
at start two weeks at start after two weeks

(i) The ratio of total cholesterol to HDL is used as an indicator of the risk of
cardiovascular disease. The higher the ratio of total cholesterol to HDL, the
greater the risk.

In this investigation, the men given the placebo had a total cholesterol to HDL
ratio of 4.2:1 after two weeks.

Calculate the_ratio of total cholesterol to HDL for those mkin@

after tWo wepks. ==
hiig 8B o
(U .28

Ratio of total cholesterol to HDL (f{‘?'
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Examiner Comments

This candidate correctly carried out the first stage, but 41:7 is not the
correct way to express a ratio. 1/2.
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Question 6 (b) (ii)

This is the first of the extended writing questions on this paper. These level based questions, which
were introduced for the first time last year, require students to make use of several pieces of
information, in this case to explain why the use of testosterone as a performance enhancing drug
poses a risk to health.

Students are required to analyse the scientific information and link it to their knowledge and
understanding. Level 2 can only be achieved if more than one piece of information is analysed, with
a greater degree of structure to the scientific reasoning. Candidates who develop a sustained
argument, considering all of the information, reach level 3.

Many candidates reached level 2 by considering at least 2 of the effects of testosterone and
explaining why this could increase the risk of CVD. Some candidates were able to develop these
arguments to show sustained reasoning, making use of all the information they were given and
achieving level 3. However, some candidates restricted themselves to a low level 2 at best because
they focused on only one piece of information and developed that in detail. Several candidates
addressed all of the content but did not say the use was unacceptable so missed out on maximum
marks.
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*(ii) Doses of testosterone are used to enhance performance in sports by
increasing muscle mass and therefore strength.

o Testosterone increases the activity of an enzyme in the liver that breaks
down HDL.

* The production of cholesterol is catalysed by the enzyme HMG CoA
reductase (HMGCR).

¢ Testosterone increases levels of mRNA for HMGCR.

Explain why using testosterone as a performance-enhancing drug is
unacceptable in terms of risks to health.

Testvstoyere s a  stmyod. bhorwvone ..

Aedaicon. oHDL %wﬁm‘m |
....u:.L.:..«......l:iDL. _nueanesy Seo mate. (DL cholestrist

o " u{; tm Wl @f w@ybﬁcamaa damages

to  odneroscloiosis
- pfemvdan Sig e G Nﬁ Asleof c\n.me;bprvg
LD/ CND.... tSmCQ...'............{:z,s fzsttrcna, LLNCDRAARA. D

el o; m&NH {ore HM&CR ™ME Moans tmr

tnere will be
L e
of Cholestadl. Onte g QL. m@gm much
chole wn  reduce
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Examiner Comments

This answer describes the effects of cholesterol, such as reduction in HDL
levels and an increase in cholesterol, which can lead to CVD. It goes on to
link the role of HDL in removing cholesterol and the effect of this on
atherosclerosis, also the effect of the enzyme HMCGR. This is a good level
2 answer gaining 4/6.

................. Bs HOL X bowen  doon WSS cholecewel 5 roged foom
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ﬁ/\e Examiner Comments

This level 3 answer makes use of all the information given. It describes the
effects of testosterone, then goes on to make linkages between the lack of
HDL to remove cholesterol to the liver, the increase in LDL and its role in
atherosclerosis. Sustained scientific reasoning can be seen in the detailed
explanation of the harm to health.

This is given 5/6
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Question 7 (b) (i)

Few candidates gained full marks on this calculation question. Errors included careless mistakes
such as incorrectly reading from the table. There was some confusion on whether to multiply by

850 or divide.

(b) During hibernation, the core body temperature of an arctic ground squirrel can

fall from 37°Cto -3°C.

The table shows the effect of air temperature on the metabolic rate in the arctic

ground squirrel.

-16 0.18

-8 0.08

—4 0.04

0 0.02

S 4 0.02
8 0.02

12 0.02

(i) Calculate the change in metabolic rate for an arctic ground squirrel, with a
body mass of 850g, as the air temperature increases from —16°C to 4°C,

Give your answer in dm® oxygen day".

(3)

O-1&- 0-0% > 0-lbcw>® fg feehonr

o6

{ UL
—y
(- 6X(O 2‘5‘%}-0 9

0 [ Dodum3 1Y
=2.26 4

/gs-ba/zq his

3"2597 dm? oxygen day!

ResultsPlus

Examiner Comments

A clearly set out correct answer. 3/3.
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ResultsPlus

Examiner Comments

This answer gains 2/3 for correctly calculating the difference but failing to
convert it to the correct units.
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Question 7 (b) (iii)

This question required candidates to devise a procedure using a continuous flow respirometer and
an arctic squirrel. Students are expected to have used a respirometer to measure the rate of
respiration and they had to apply this knowledge to a new situation. This was not answered well,
with very few candidates gaining more than 2 marks, for the use of a suitable substance to absorb
the carbon dioxide and controlling a variable. In most cases, candidates merely repeated the
information, stating that they would measure the rate of flow rather than using this to measure the
volume of air.

(iii) The data for calculating metabolic rate are collected using a respirometer.

The rate of respiration for small mammals can be measured using a
continuous flow respirometer. A continuous flow respirometer circulates
air through a chamber containing the animal. The rate of air flow can be
measured using flowmeters on the inlet and outlet tubes.

small animal
flowmeter flowmeter
S m—
inlet tube outlet tube

Devise a procedure using a continuous flow respirometer to collect the data
required to calculate the metabolic rate of an arctic ground squirrel.

n

)
......... afls Haakomsf same BMT,
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This response gains 1/4 for controlling the temperature/using a stated
period of time. Measuring the rate of flow is not the same as measuring

the volume of air.
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| /< Examiner Comments

This response gains 2/4 for the use of KOH to absorb the carbon dioxide,
and giving a stated period of time. Although it says at the end to use a
constant temperature, it has already said that it should be carried out at
different temperatures so this mark couldn't be awarded here.
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Question 8 (a) (iii)

This is a describe question, asking students to describe the role of dendrites in a neurone.
Considering this is taken from the specification, candidates generally had very poor knowledge,
with general answers that scored very few marks. Many candidates could not identify the direction
of transmission on a dendrite or state that an action potential is initiated.

(iii) Describe the role of the dendrites in a neurone.

ResultsPlus

Examiner Comments

This response gains 1/3 for stating that dendrites receive impulses from
other neurones. Although there are references to synapses, there is not a
clear statement that dendrites synapse with other neurones. It is not
enough to say that impulses are conducted to the cell body, it must be
clear that the dendrites are involved in propagation.
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(iii) Describe the role of the dendrites in a neurone.
(3)

..... > APV Lk%ﬂvwhﬁtﬁmu@ﬁ‘—mk% AT, OB, PREERIS AN, behh

‘nBNMﬁWM%MNJ-

ResultsPlus

Examiner Comments

This response gains 1/3 for stating that dendrites form a synapse with
other neurones.
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Question 8 (b)

This is a straightforward calculation with an unfamiliar presentation of the data, and candidates
struggled to correctly extract the correct information for the calculation. Many candidates failed to
score. Again, the conversion to different units was often incorrect.

(b) The speed of conduction along a motor neurone can be calculated.

The time taken for a stimulus (S) to produce a response (R) further along the
neurone is recorded.

Using two stimuli, a known distance apart, allows the speed of conduction to

be calculated.
R'l
S
motor neurone ¢ 1
in the median I
R nerve * v
- g
RI
S,
1
|
¥
£
| B } 1
I

T
0 2 4 6 8 10 12 14

Time / milliseconds

Calculate the speed of conduction for the neurone shown.

(2)
O QoS
3 & = 5
4 xio
z 5 o
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Examiner Comments

A correct answer gaining 2/2 marks.
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(b) The speed of conduction along a motor neurone can be calculated.

The time taken for a stimulus (S) to produce a response (R) further along the
neurone is recorded.

Using two stimuli, a known distance apart, allows the speed of conduction to

be calculated.
R'I

s'l

motor neurone /

in the median ¥

R nerve ’
«—25cm—> R:
3,
1 Mt

0 2 4 6 8 10 12 14
Time / milliseconds

Calculate the speed of conduction for the neurone shown.

5 - G-Z-TA‘- (VXY @
g'}_: \0‘21 9'Mj

e 25 U . b

-4 b
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Examiner Comments

-
ﬁ | { ResultsPlus

This candidate used the correct data to carry out the calculation but failed
to convert to the units given. 1/2.

/\"\

\\
\

/ R 2
esults
\\\3 Examiner Tip

In a calculation, always check which units you are asked to give your
answer in.
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Question 8 (c)

In this question, candidates were given information about a condition that effects the neurones,
data showing the effect on the speed of conduction and asked to explain why this caused muscle
weakness. It required an application of knowledge about the role of myelin in the transmission of
nerve impulses. There were some good answers, with candidates applying their knowledge
correctly. Most candidates gained at least 1 mark for stating that the speed of conduction is
reduced in the motor neurone. Fewer candidates stated that there was no difference in the action
potential. Some candidates have carried out manipulation of the figures. This is no longer awarded
a mark in the new specification. Many candidates simply repeated information given in the stem of
the question, without saying where the myelin is.

(¢) Inindividuals with GBS, the immune system attacks and destroys the myelin
sheath surrounding some neurones. -

Neurone conduction was studied in an individual with GBS and in an individual
without GBS. The results are shown in the table.

With GBS 54 35 39 10
Without GBS 58 33 63 10

Explain why GBS caused muscle weakness in this individual.
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Examiner Comments

This response correctly states the speed of conduction in the motor
neurone is slower, saltatory conduction can't happen, because there is no
myelin sheath. 3/4
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ResultsPlus

Examiner Comments

This candidate states that the speed of conduction in the motor neurone
is less, but the action potential remains the same.
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Question 9 (a)

This question asked candidates to use the information they were given about blood clotting and the
development of a drug to inhibit an enzyme in the clotting process, to explain the reduction of
blood loss in surgery. Many candidates could describe the role of fibrin in blood clotting and the
effect of the drug on the breakdown of fibrin, but very few recognised that this would cause blood
clots to stay in place for longer.

9 Plasmin is an enzyme that digests fibrin.

Plasmin is produced, in the blood, from an inactive form of the enzyme called plasminogen.

plasminogen
plasmln
Comn > ->
O
dlgested fibrin

Pharmaceutical companies have developed drugs that inhibit the activity of plasmin.

One of these drugs, tranexamic acid, is used in surgery to reduce blood loss.

(a) Explain why tranexamic acid will result in reduced blood loss during surgery.
Py

(3)
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Examiner Comments

This response gains 2/3 for stating that fibrin is involved in blood clotting
and tranexamic acid prevents the breakdown of fibrin. Allowing blood
clots to form during surgery is not the same as allowing clots to remain in
place so this mark cannot be awarded.
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Examiner Comments

This response gains 2/3 for preventing the digestion of fibrin and the role
of fibrin in blood clotting.
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Question 9 (b)

This question asks candidates to deduce why tranexamic acid prevents plasmin breaking down
fibrin, based on information about the structure of lysine in fibrin and the structure of tranexamic
acid. Students are expected to recognise the similarities and deduce that tranexamic acid acts as a
competitive inhibitor. Not all candidates commented on the similar shape, even though they went
on to explain that that the enzyme is inhibited. Some candidates thought the shape of the enzyme
was changed, and in some cases marks were lost because candidates stated that tranexamic acid
bound with the enzyme without mentioning the active site.

(b) The active site of the plasmin enzyme binds to the amino acid lysine on the fibrin
protein molecule.

Plasmin binds to part of the fibrin molecule in order to break down the fibrin.
The diagrams show the structure of lysine in the fibrin polypeptide and the
structure of tranexamic acid.

H
; W\T/L' oA
/
H H OH

\ / tranexamic acid
Lysine in the ﬁbrin polypeptide

Deduce why tranexamic acid prevents plasmin breaking down fibrin.

(3)

ResultsPlus

Examiner Comments

A clear answer that gains full marks. 3/3.
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This response gains 2/3 for stating that tranexamic acid acts as a
competitive inhibitor and prevents plasmin binding to the fibrin.
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Question 9 (c) (ii)

This was the second extended writing question on this paper, in which the marking was based on
levels. It led on from the question about tranexamic acid as an inhibitor of plasmin. Candidates
were given information about an investigation into the activity of plasmin in digestion of fibrin and
asked to devise an investigation to compare the effectiveness of a new inhibitor with tranexamic

acid. They had to apply their experience of using agar plates for microbiology to a completely new
situation.

A level 1 answer gave details of methodology, such as cutting the wells, carrying out repeats and
observing the size of the clear zones. Evidence of the linkages required to move to level 2 included
the use of both inhibitors, mixing the plasmin with the inhibitors and comparing the 2 inhibitors.
The sustained reasoning needed to reach level 3 could include details of how the comparison could
be made, demonstrating an understanding of the effect of the inhibitors and the impact on the
fibrin plate, and a suggestion that statistical tests could be used.

Many students limited their marks by failing to add plasmin. Most students managed to achieve
level 1 by controlling the temperature and carrying out repeats.

*(ii) Scientists are developing new plasmin inhibitors.

Devise an investigation, using fibrin plates, to compare the effectiveness of a
new inhibitor with tranexamic acid.
-'._-I-F"_'-_‘

(6)
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This answer gives details of the basic method for level 1, such as cutting
wells in the plates and carrying out repeats. Linkages are demonstrated by
using both inhibitors, mixing them with plasmin, comparing the size of the
clear zones. It is a good level 2 answer.

It does not achieve level 3 because there is no sustained reasoning or
sufficient development of the methodology.

It scores 4/6.
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*(ii) Scientists are developing new plasmin inhibitors.

Devise an investigation, using fibrin plates, to compare the effectiveness of a
Cnew inhibitor with tranexamic acid.)
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This is a detailed answer which makes full use of the information given
and applies it to show sustained reasoning. It is a level 3 answer.

There are details of the methodology, controlling the temperature,
carrying out repeats (L1)

Linkages are demonstrated by adding plasmin to the fibrin plate, using the
same volume of both inhibitors, comparing the zones of inhibition (L2)

This answer then goes on to explain that the smaller the clear zone is the
more effective the inhibitor, demonstrating sustained reasoning. It
suggests the use of a statistical test.

It was given 5/6.
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Question 10 (b)

This is a straightforward question that asks candidates to describe what happens to lysosomes
when their contents have been digested. Many were able to say that they left the cell by exocytosis,
fewer went on to say this was by fusing with the cell membrane.

(b) Describe what happens to lysosomes once their contents have been digested.

(2)

....... ﬂrmm oeubbmcw—as@

ResultsPlus

Examiner Comments

This answer is given 1/2 for exocytosis.

(b) Describe what happens to lysosomes once their contents have been digested.
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Examiner Comments

This answer gets 2/2 for stating that the lysosome fuses with the cell
membrane and removes the products by exocytosis.

Although there is some suggestion it is not always the cell membrane, no
other membrane is mentioned so the mark can be given.
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Question 10 (c) (i)

This question asked students to explain how a single base mutation could alter the primary
structure of an enzyme. Many candidates gained only 1 mark, for the altered sequence of amino
acids, and then went on to explain how this changed aspects of the folding etc, which is not what
this question asks for. There were references to changes in the mRNA, but not in the codon.

(c) More than 50 different mutations in the gene for enzyme G have been found to
result in MPS . Most of these mutations involve changlngisi_rigl'e‘bzs'e,ln the gene.

i g oY P

(0] a single(ase mutationzan lead to an pitered primary structure of/

(3)
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Examiner Comments

This answer is given 2/3 for stating that there will be a different amino acid
in the primary structure because the mRNA will have a different codon.
Although there is a reference to a change in the triplet, this mark cannot
be given because it doesn't say triplet code.
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(c) More than 50 diffe tations in the gene for enzyme G have been found to
result in MPS |. Most of these mutations involve changing a single base in the gene.

(i} Explain how a single base mutation can lead to an altered primary structure of

enzyme G.
(3)

A-szj[ﬁbcﬂifmufﬂﬁonﬂ-&ﬂtﬂﬂdb%e

f]mngh;b?Prpducao..rkcahmuorpwf%f
Lemine Al . prediced . 0. ke ditpecent which meeas..

ResultsPlus

Examiner Comments

This answer is given 3/3 for insertion of a base, creation of a stop codon (
both suitable alternatives from the additional guidance) and a different

amino acid.
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Question 10 (c) (ii)

This question asked how a mutation associated with a genetic condition could be identified using
human genome sequencing. Students were expected to base their answer on a comparison of
people with and without the condition. This question was poorly answered, with the majority of
students thinking that this could be achieved by use of the human genome project. Several referred

to gel electrophoresis or PCR.

(i) Explain how hum ncing can be used to_igentify the-
_Mmutations associated with MPS 1~
(3)

S A dott lax (ot comle
Mored .

ResultsPlus

Examiner Comments

This answer is given 1/3 for the sequencing of a person with MPS1. The
mark is not given for sequencing people without MPS1 because it must be
more than 1 person, and the comparison must be of base sequences.
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(ii) Explain how human genome sequencing can be used to identify the
mutations associated with MPS |.

(3)

& wom lleodr MOS A4 o Vowe My

ResultsPlus

Examiner Comments

This answer is given 2/3, for sequencing someone with MPS1 and
comparing the base sequence with someone who doesn't have it.
Unfortunately they only state that one person without the condition
should be sequenced, so this mark cannot be given.
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Question 10 (d) (i)

This question asks students how a short sequence of RNA could be produced to treat someone
with MPS1. The answer required is transcription, using RNA nucleotides or RNA polymerase.
However, many students went in completely the wrong direction, talking about PCR, genetic
modification of bacteria and inserting DNA without the mutation.

(d) A biotechnology company is developing a method of repairing the m mutatlons in
the gene for enzyme G.
e A

The method being developed is called CRISPR-Cas9.

In this method, a short sequence of RNA binds to the DNA containing the
mutation responsible for MPS 1.~

This RNA acts as a guide to enable the Cas9 enzyme to bind to DNA.

This enzyme can then cut and repair the DNA, removing the mutation.

(i) Describe how scientists could produce this short sequence of RNA needed to
treat someone with MPS |.
- (2)

.................... VeS b b o LT ANS... MM%!’M.{?/W'

T e B R
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ResultsPlus

Examiner Comments

This is typical of many of the responses seen. It gains 0 marks.

ansc,whw ol Rund o

CeTstn asy . Wil Jllowit.
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S\ :
N (ResultsPlus
E/N Examiner Comments

This student understood the question and gains 1/2 for stating that RNA
will be transcribed from the mutated DNA sequence. Unfortunately it does

not go on to say how this will be done.
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Question 10 (d) (ii)

This question asks students to explain why this treatment is an example of personalised medicine.
Very few students gained the 2nd mark because they did not make the link with all the different

possible mutations.

(ii) Explain why the use of CRISPR-Cas9 technology can be described as
personalised medicine.

ResultsPlus

Examiner Comments

This answer is given 1/2 for the specific mutation.

(i) Explain why the use of CRISPR-Cas9 technology can be described as
{personalised medicine™

f{m&la CKIS?,U c,oug

o Ir rm/(mm ff&c%*c,

ResultsPlus

Examiner Comments

This answer is given 1/2 for the specific mutation.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:
* make sure that all aspects of all the topics are revised thoroughly

* read all the information provided, and make full use of it to answer the question

* analyse the data and use it in the correct context, don't just quote figures

* learn the command words and the types of answers expected

* read the whole question, identify the command word and the question

* give careful thought to calculations and the steps you need to take, then set out all your working
carefully

¢ attempt every question - a gap will always score you 0

* make sure you add sufficient detail
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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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