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Introduction:

This paper tested the knowledge, understanding and application of material
from the topics ‘Respiration, Internal Environment, Coordination and Gene
Technology.

The range of questions provided ample opportunity for students to demonstrate
their grasp of these topics and apply their knowledge to novel contexts.

The questions on this paper yielded a wide range of responses and some very
good answers were seen. The paper appears to have worked very well with all
questions achieving the full spread of marks.

Question 1(b)

This question required students to write a balance equation for the complete
oxidation of glucose.Students needed to write the correct formulae for the
components and then balance the equation. The commonest error was the formula
for glucose e.g. C¢H1202. With balancing the equation many students put a 6 in
front of the glucose formula e.g. 6 CsH120s.

Leeway was given in the writing of the compounds - so CO2 was accepted.
However care must be taken to ensure that the arrow is going in the right
direction.

(b) Write a balanced equation for the complete oxidation of glucose in
aerobic respiration,

(2}

§CoHp0 + 60, —> 60, +EH,0 4 3bATP -

(b] Write aﬂhnlancn‘lﬁeuuaticn for the complete oxidation of glucose in
aerobic respiration,

(2}

=2

60y +6C HO, —pCoy +Siyo + Eneigd




Question 1(c)(ii)

This question required students to calculate the percentage of energy in the lipid
molecule that could be converted to energy in ATP. The answer was required to

three significant figures.

The majority of student calculated the percentage correctly and gave the answer
to the required three significant figures. However 30.40% was seen sufficiently to
remind student to look carely as to how the answer needs to be presented.

Most candidates were able to calculate the energy in ATP using the data in the

question.

Give your answer to three significant figures.
(2)

122 x 30.51 = 3¥22.22 K]
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Give your answer to three significant figures.

19ax Bo.s = 5733.84d (2)
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Give your answer to three significant figures.

(2)
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Question 2(a)(ii)

This question required students to explain what happens during the repolarisation
of a neurone. Students showed a clear knowledge of the events that occur during
an action potential. Most correctly stated that the sodium ion channels close, and
that potassium gated channels opened. However several got the direction of
movement of the potassium ions wrong - moving into the neurone. The majority
gave a correct statement about the inside of the axon becoming negatively
charged (-70mV was often stated)

(i) Explain what happens during repolarisation in a neurone.
(3)
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{ii) Explain what happens during repolarisation in a neurone,
(3]
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Question 2(b)(i)

This question required students to calculate the magnification of the sciatic nerve.
Most students measured the size of the scale bar and then proceded to calulcate
the magnification. A degree of tolerance was accepted in the measurement. The
actual size was 9.5mm ( a range of 9 - 10mm was allowed.) It is pleasing to note
that candidates are manipulating equations more effectively and coming up with
the expected answers. However they still must put the answers in the required
format - in this case standard form. Several gace the answer as 200x and a few
even gave units e.g. 200 pm. This was not creditworthy.

(i) Calculate the magnification of this photograph.

Give your answer in standard form. lem = 1O mm
(2)
O mm = 10 DOOG
AlH
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(i} Calculate the magnification of jtu'ls_gi_l_g_t_cg@gh,

Give your answer in standard form.

'ﬂm.lhﬁ \o mm X \pob Z o000 Am

Answer Qos X

(i) Calculate the magnification of this photograph.

Give your answer in standard form.
T AHlm = Furmm * Bl'C'()‘;fyM (2)
: -
M = 5-985 X\O
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Question 2(b)(ii)

This question required students to name the type of microscope that would be
used to obtain the image of the sciatic nerve. Given that the calculated
magnification was 200x it was expected that students would name the light
microscope as the correct type. However a significant number suggested the
electron microscope was the type.

As the term microscope was in the stem of the question ‘light’ on its own was
acceptable. As was the rarely seen’optical microcope’

(i) Name a type of microscope that would be used to obtain this image.
(1)

(i) Name a type of microscope that would be used to obtain this image.

\eclon PACONXCAPe. ...... e .




(i) Name a type of microscope that would be used to obtain this image.

(1

Question 2(b)(iii)

This question required students to explain how myelinated neurones ena
greater speed of transmission in a neurone. It was pleasing to see that a

ble a
significant

number of students achieved full marks here. Students needed to make it clear

that it was the myelin that acted as an insulator rather than just stating
myelinated neurone was the insulator.

{iil) Explain how myelinated neurones enable a greater speed of transmission in
a neurone,

(3)

the

..............................................

(ii} Explain how myelinated neurones enable a greater speed of transmission in

a neurone,

(3)
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(iii) Explain how myelinated neurones enable a greater speed of transmission in
a neurone,

{3)

Question 3(a)(ii)

This question required students to describe the structures that a nerve impulse
would travel through from the skin to the central nervous system. Many students
tried to explain how the nerve impulse was initiated rather than going into detail
about the structures. Detail was only required up to the central nervous system so
reference to motor neurones and effectors gained no credit.

(i) A reflex arc carries a nerve impulse from receptors in the skin to the central
nervous system in a human,

Describe the structures that a nerve impulse passes through from the skin to
the central nervous system.
{3}
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(i} A reflex arc carries a perve impulse from receptors in the skin to the central
nervous system in a human.

Describe the structures that a nerve impulse passes through from the skin to

the central nervous system.
e (3)

(i) A reflex arc carries a nerve impulse from recepturs in the skin to the central
ner'-rﬂus system in a human,

Describe the structures that a nerve impulse passes through from the skin to
the central nervous system.
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Question 3(b)(i)

This question required students to read figures from the graph and calculate the
percentage difference between the number of roundworms that changed direction.
Students were given the equation to calculate percentage difference. A significant
majority of students did this correctly.



(i) Calculate the percentage difference between the number of roundworms in
group 1and grnn@hat changed direction 30 minutes after habituation.

—_

Use the equation:

difference between two values

dif _ 100

percentage difference mean of the two values )
26-12. a2

- X|o0O > 76

16

Answer SC) %

(i) Calculate the percentage difference between the number of roundwarms in
1 and group 2 that ch direction 30 minutes after habituati
Qroup qroup at changed direction 30 minutes after habituation.

Use the equation:

difference between two values
X

percentage difference =
mean of the two values

100

20 -\2 !
e

20 =\"2
2

= 200°%e

————

OO

Answer ... '}-G:) . "

Question 3(b)(ii)

This question required students to describe three conclusions that could be made
from the experimental results about recovery times after habituation. This
question expected students to analyse the information provided and then
comment on the results of the investigation.

This question proved to be a very good differentiator and the full range of marks
was seen.

Some students misinterpreted the given information confusing the terms recovery
and habituation in their responses and as such gave incorrect details for the groups
1 and 3. Few students commented on the relative steepness of the garph before 10
minutes and after 10 minutes to 30 minutes.



0 Describe three conclusions about recovery times after habituation.

e (3)
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Question 4(a)(ii)

This question required students to comment on the extent to which the evidence
supported the statement. This question expected students to analyse the
information provided and then comment on them relative to the statement °
nociceptors are better than thermoreceptors at preventing serious damage to
tissues at high temperatures’

This question also proved to be a very good differentiator and the full range of
marks was seen.

Students are getting much better at making relevant comments on the
methodology.



However care needs to be taken when using numbers from the graph that they
are accurate. In several cases they were not and as such the mark was not
obtained. eg. the number of action potentials from thermoreceptors stay

constant after 42.C

(il Mociceptors are better than thermoreceptors at preventing serious damage to
tissues at high temperatures.

Comment on the extent to which the results of this investigation support
this statement.

..... Qraph.. shous Hal Wm&mwﬁm
__________ 3420 400 Mean Newell off, mwmﬂ \vherce . waxieregers
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Comment on the extent to which the results of this investigation support 4
this statement.
(4)
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Question 4(a)(ii)

This question required students to explain the results of the investigation using
nicotine. This question expected students to analyse the information provided
and then explain on the results of the investigation.

This question proved to be a very good differentiator and the full range of marks
was seen.

There were some very clear responses describing the results and then explaining
why it happened. Some students merely described the results with no
explanation. Others were not clear what nicotine did and how it worked often
suggesting that nicotine acted as a neurotransmitter.

Explain the results of this investigation.

Use your own knowledge and the results in the graph to support your answer.
(4)
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Explain the results of this investigation.

Use your own knowledge and the results in the graph to support your answer,
(4)
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Question 5(a)

This question required students to explain how active genes could be identified.
Most students were aware of microarrays but were less clear about how they are
used. Students need to more specific when referring to fluorescent / fluorescence
as to gain the mark reference was needs to fluorescent tags/ labels/ probes.

5 Small varia n of can explain why
individuals respond differently to diseases and the drugs used to treat them.

(a) Describe how active genes could be identified,
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{a) Describe how active genes could be identified.

Question 5(c)(i)

This question required students to explain why these changes in the chromosomes
of the individual wold lesd to Prader Willi syndrome. This proved a challenge to
many students as both reference to the maternal and paternal chromsome was
required to fully explain the outcome.lt is clear that students have some
awareness of methylation but often details are lacking especially where the methyl
groups are added on the DNA.

(i) Explain why these changes in the chromosome of this individual would cause
Prader-willi syndrome.

(3)
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(i} Explain why these changes in the chromosome of this individual would cause
Prader-Willi syndrome.
(3)
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Question 5(c)(ii)

This question required students to describe how HGH could be produced using E
coli bacteria.In recent sessions similar questions have appeared and it clear that
many students have used past papers and mark schemes. However it is crucial that
responses are applied to the specific situation given in the question as a generic
response eg. not mentioning HGH will not attain full marks.

Generally this question was well done.

Describe how Escherichia colf bacteria can be used to produce human
growth hormane.
(4)
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Describe how Escherichia coli bacteria can be used to produce human
growth hormone.

Agpreduce . and . protfice mlm

Question 6(a)(i)

This question required students to name the type of muscle fibre being used in the
leg muscles of a sprinter. Most students correctly identified the fibre. We also

would have accepted correct alternatives to fast twitch e.g. type 2 / type Il / type
lla / type lb / type lx.

{a) (i) Name the main type of muscle fibre that is being used in the leg muscles of
a sprinter.

{1}
/ -"f’ T }“U'} &w J?J'\ A&rﬁ; ............. S —
1
(a) (i} Name the main type of muscle fibre that is being used in the leg muscles of
a sprinter,
(1)
Apods “dwich wvedke -
0
(a} (i} Name the main type of muscle fibre that is being used in the leg muscles of
a sprinter.
(1}




Question 6(a)(ii)

This question required students to describe what happens to the lactate at the end
of a sprint race. Most students gave a clear account of the stages and events. We
accepted ‘linked’ for link reaction. Some students went down the ‘oxygen debt’
route and went into detail about breathing and oxygen being used to remove the
lactate.

Describe what happens to the lactate at the end of the race.
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(3)

3
Describe what happens to the lactate at the end of the race,
(3)
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Question 6(c)(ii)

This was the only level-based question on this paper.

Students were given information regarding athletes and non athletes. Comparing
various aspects including heart rate oxygen useage and the power generated
with oxygen useage.

Most students came up with relevant responses.



Students usually achieved level 1 by giving correct statement from the

information in the table or graph together with an attemt at an explanation. An
example:

Discuss the differences in the results for the athletes and non-athletes in these
two investigations.

Use your knowledge and information in the table and graph to support and
explain your answer,
(&)
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Students usually achieved level 2 by either giving two correct statements from
the table and graph together with a biological valid reason for each statement,
or two statements and a comment about the methodology. An example:

Use your knowledge and information in the table and graph to suppart and
explain your answer.

6)
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Level 3 was awarded when students gave a clear, coherent and detailed response
using both the table and graph. Biological detail on cardiac / respiratory systm or
muscles or biochemistry was expected to be correct and in detail. An example:
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Question 6(a)(ii)

This question required students to explain how the temperature of the kangeroo
rat was kepy within a particular range during exercise. Most candidates were
aware of thermoreceptors and the effect of the hypothalamus / thermoregulatory
centre. Many students suggested how the temperature was maintained eg. more
sweat produced without adding how the effectors were stimulated. Signals and
messages were not acceptable alternatives for impulses.
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Explain how the body temperature can be regulated to stay between
38.5°C and 40°C.
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Question 7(b)

This question required students to suggest how kangeroo rats are adapted to
survive in areas with little drinking water and dry seeds. Students described clearly
how water was conserved and the resultant production of concentrated urine. A
few students got lower water potential or solute concentrations the wrong way
round. A few candidates described behavioural adaptatiion which were

creditworthy.

Suggest how kangaroo rats are adapted to survive in areas with little drinking

water and dry seeds.
(3)
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| Suggest how kangaroo rats are adapted to survive in areas with little drinking

| water and dry seeds.
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Question 7(c)(i)

This question required students to calculate the difference in urine output by the
kangeroo rat and human. The answer needed to be in standard form. Acceptable
units were cm? or dm3. However many students did not add units. As a general rule
if there are no units provided at the end of the answer line students need to
ensure units are added. Again several students did not present the answer in the
correct format.

(i) Calculate the difference in urine-produced over seven days by the kangaroo
rat and_gyw
Give your answer in standard form.
(2)
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(i) Calculate the difference in urine produced over seven days by the kangaroo
rat and by the human.,
Give your answer in stagdacdfoen,
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Give your answer in standard form.
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Question 7(c)(ii)

This question required students to compare the water balance of the kangeroo rat
and human which was given in pie charts and numbers. Students were credited
with appropriate answers if the use the proportions or the actual figures. Basically
what was required was a comparison with a clear statement about the reason.
Some students detailed many comparisons from the data without giving any

reasons.

Lise your knowledge and information in the diagram to support and explain
YOUF AN3Wer.
(4)
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Use your knowledge and information in the diagram to support and explain
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Question 8(a)

This question required students to give a definition of the term sarcopenia. This

was in the article. A significant proportion of students correctly identified the two
components - muscle loss and aging.

{a) Give a definition for the term sarcopenia (paragraph 1). '

1)
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(a) Give a definition for the term sarcopenia (paragraph 1).
(1)
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Question 8(b)

This question required students to explain how muscle cell are produced form stem
cells. Students had a good knowledge of the stimulus and the activation of muscle
cell genes. However although translation was often referred to, reference to
synthesis of named proteins required by the muscle cells was missing. Often
students stated that translation led to proteins which caused muscle cells to
specialise which was not quite enough for a grade A response.

{b) Satellite cells are stem cells {paragraph 2).

Explain how a specialised cell such as a muscle cell is produced from a stem cell, f
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Explain how a specialised cell such as a muscle cell is produced from a stem cell.
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Question 8(c)

This question required students to describe how less testosterone would lead to
reduced muscle protein. Many responses merely referred to how testosterone led
to muscle protein formation omitting reference to less either in testosterone or
muscle protein. There were some very good answers here.

Describe how reduced production of testosterone In the male testes can result in
reduced muscle protein (paragraph 5). veed | tel & 14 vheol
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Describe how reduced production of testosterone in the male testes can result in
reduced muscle protein (paragraph 5).
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Question 8(d)

This question required students to explain how negative feedback could maintain a
system in narrow limits. Student responses could be generic or directly focused on
one aspect eg. glucose concentration. However with either two aspects were
required. Firstly detection by a receptor and it had to be the correct receptor if
specific aspect named and how the effector is stimulated causing the
counteracting change. Often student responses only had one aspect.

Explain how negative feedback can maintain a system within a narrow limit.

(2)
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Question 8(e)

This question required students to suggest how insulin increases the uptake of
glucose by muscle cells. A key element here is that insulin binds to receptors on
the muscle cell membrane. Membrane was frequently missing in responses.
Students also hedged their bets on the method of glucose uptake stating active
transport and facilitated diffusion. In a list generally it is the first response that is
taken.



(e) Suggest how insulin increases the uptake of glucose by muscle cells
(paragraph 7).

(2)
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(e) Suggest how insulin increases the uptake of glucose by muscle cells
(paragraph 7).
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(e) Suggest how insulin increases the uptake of glucose by muscle cells
{paragraph 7).
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Question 8(f)

This question required students to decribe how CT scans could be used to measure
increases in muscle size following aerobic exercise. There are two components
here - firstly a description of how CT scans produce a cross sectional / 2D /3D
image and secondly a statement that the scan would be taken before and after the
exercise and the muscle size compared. Several students mixed up CT scans with
fMRI scans.

Describe how computed tomography (CT) scans can be used to measure these
increases in muscle size in older individuals (paragraph 9).

(2)
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Describe how computed tomography (CT) scans can be used to measure these
increases in muscle size in older individuals {paragraph 9).

{2)

Question 8(g)

This question required students to explain why aerobic exercise increases
mitochondrial activity and density. Many students correctly linked more
mitochondria to more ATP. However relatively few students linked the use of ATP
to a particular function. A few students went into detail about division of
mitochondria and the biochemistry of respiration within the mitochondria.

(g) Explain why aerobic exercise increases mitochondrial density and activity

(paragraph 9.
(3)
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(g) Explain why aerobic exercise increases mitochondrial density and activity

(paragraph 9).
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Question 8(h)

This question required students to explain why diets rich in whey and egg protein
may not be ideal for the treatment of sarcopaenia. A key error here was stating
that these proteins are non essential amino acids rather than they contain non
essential amino acids. Many students clearly explained that these non essential
amino acids could be converted into fats leading to an increased risk of
cardiovascular disease.

Explain why diets rich in these proteins may not be ideal for the prolonged
treatment of sarcopenia (paragraph 11),
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Explain why diets rich in these proteins may not be ideal for the prolonged
treatment of sarcopenia (paragraph 11).
(3)

SUMMARY:

A few suggestions for improving candidate performance are given below.

candidates need to have time study the article.

candidates need to refer to the command word used in the question and
focus their answer in an appropriate manner. Appendix 7 in the specification
lists all the command words and their meaning. This is particularly true for
explain, and comment on command words.

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

in level based question the graph and table need to be used as well as
relevant knowledge and understanding.

in calculations it is better to show the workings as well as an answer as if
the answer is incorrect candidates may gain some credit for correct
working. Care needs to be taken in the interconversion of units - eg cm? to
dm3

instructions in calculations need to be followed eg. three significant figures
two decimal places.

finally writing needs to clear - in a few cases it was extremely challenging
to decipher key words in the answer.
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