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The paper was the fifth cycle of the new specification and tested respiration,
internal environment, coordination, and gene technology.

The scope of the questions provided a good opportunity for candidates to
demonstrate their knowledge and understanding of these topics.

There was an equal balance between topics 7 and 8.

The questions on this paper yielded a very wide range of responses with
some excellent answers given. This resulted in an excellent spread of
marks, across the full range (range 13 - 77)

There were some parts of questions that were left blank particularly at the
end showing some evidence that candidates might have had insufficient
time to complete the paper. Many candidates tried at questions on the
article which was the final question. However, there were more blank
questions for the article possibly indicating the lack of time for detailed
analysis and preparation of the article due to time and preparation
constraints over the last two years.

There were some straightforward questions demanding recall that yielded
high marks across the cohort and some more demanding questions that
discriminated well. Multi choice questions were well answered and proved to
be a good source of marks. There were many responses which were well
articulated showing excellent use of biological technology in context.
However, it is still evident that some candidates do not pay sufficient
attention to the command word used in the question. This is particularly
true of ‘determine’ questions where descriptions failed to gain the full
marks.

Graphs relating to novel situations continue to be problematic for
candidates. Many candidates did not refer to the data provided in the
graphs and often failed to appreciate the units for axes of the graphs.
Responses needing calculations were very varied. However there does seem
to be an area that is improving as candidates become more aware of the
nature and demands of this type of question. Clearly this has been a focus
of both teaching and practice. Unit conversion and conversion to standard
form still present problems to many candidates.

‘Suggest’ questions offered candidates the opportunity to show their
knowledge and understanding from across the specification.

Questions which demanded analysis, explanation, and application of
knowledge to unfamiliar contexts were seen to be more challenging to
candidates and proved to be excellent for discrimination.

Many centres are clearly using our mark schemes and examiner reports to
prepare candidates. This is particularly evident where similar mark points
have appeared on previous papers. eg. Q7ai genetic modification. However,
care must be taken not to just use the points from previous mark schemes
without relating it to the context of the current question.



Q1  The multichoice questions did not present a problem.

Q1lb The description of how chemiosmosis was involved in the synthesis of
ATP was more of a challenge to candidates. Responses were often muddled
and inexact. For mp1l details of how the proton gradient was set up was
required. Also, there was some confusion between active and passive
processes.

(b) Describe how chemiosmosis is involved in the synthesis of ATP.
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(b) Describe how chemiosmosis is involved in the synthesis of ATP.
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Q2a The multichoice questions here proved to be a good source of marks
for candidates. They clearly knew muscles, tendons, and ligaments.

Q2bi In this question candidates need to explain how the knee joint could
be held in this position whilst drinking. Candidates were clear about muscles
working as antagonistic pairs. A few candidates did confuse the function of
ligaments and tendons.

Some candidates tried to name the muscles involved but often focussed on
biceps and triceps which did not gain credit.
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(i) Explain how the knee joint can be held steady in this position as the
giraffe drinks.
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Q2bii Here candidates needed to describe the role of ATP in the sliding
filament theory. Many candidates understood the sliding filament theory but
got the order jumbled. In order to gain credit, the response needs to be in
logical order.

(i) Describe the role of ATP in the sliding filament theory of muscle contraction.
(3)
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(i) Describe the role of ATP in the sliding filament theory of muscle contraction.
(3)
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Q3ai The labelling of the relay neurone was not done well. Candidates
rarely were able to name all four parts correctly. Some confusion between
cell body and axon.

(a) () Complete the table by filling in the names of each labelled part.

(2)
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Q3bi Surprisingly many candidates were not able to name the type of
microscope used to get the image shown in the photograph. Often incorrect
responses included electronic, electric, and electrical. A few candidates
thought it was a transmission electron microscope and many gave light
microscope as their response even though the magnification was given as x
3300.

Magnification x 3300

(i) State the type of microscope used to produce this image.
(1)

.

{Source: © Science Phoio Library/Alamy Stock Fhoioj
Magnification x 3300

(i) State the type of microscope used to produce this image.
(1)

3 o

Magnification x 3300

(i) State the type of microscope used to produce this image.
(1)
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Q3bii Many candidates measured the thickness X-Y accurately. (11mm).
However, the conversion to um proved to be more challenging. There is a
clear need for candidates to practice unit conversions.

(ii) Calculate the thickness of the connective tissue layer between the points
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(i) Calculate the thickness of the connective tissue layer between the points
XandY. Cmn (0O ™

Give your answer in micrometres (um).
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(i) Calculate the thickness of the connective tissue layer between the points
XandY.

Give your answer in micrometres (um).
(2)
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Q3biii The majority of candidates could clearly explain why a myelinated
neurone conducts an nerve impulse faster than a non-myelinated neurone
of the same diameter. Many candidates achieved full marks here.

Explain why a myelinated neurone conducts an impulse faster than a
non-myelinated neurone of the same diameter.
(3)
______________ my e Miagled wessoued . Oxe cOueseh Veoai
A S AT S U] C\S VU C S !:V‘SUL'LL'\“"b B
pec Qn‘cp.&Ly __________ e e~ Sweols ok

____________________ oo Na . SMwsoian celly  gottA

A NS frow~ 0w wode Yo auvoler P ——
______________________________ doesct e Lo e polodie 2L pats of

S o S CS T TR S S S R VN TN PO (F (P P2 G

Q_Mw L\;\\\.Q t\""PU(‘S'QS L“\SLCP,



Q4ai Most candidates were able to describe the relationships between the
resting heart rate and the data shown in the table. Some weaker candidates
merely repeated examples of the data provided in the table without
describing any relationship.

(i) Describe the relationships between resting heart rate and the data shown in
the table.

W\ wkton  Waass Yot We o omencsun Cm»g
The \asadebeligbe Ne velMy e _mLe Yo \Oce
Yo \{\M.u.u&-) ‘r.fé\'\'wa m\si‘o@h‘c_ e Ceomelaaul) .

T \AQ\.« \*S \&S\:\wa ooy tale  Be ®uxrye

(i) Describe the relationships between resting heart rate and the data shown in
the table.
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Q4aii Another calculation question using the data from the table. Many
candidates were able to calculate the volume of oxygen but did not give the
answer in standard form.

(i) Calculate the volume of oxygen produced each hour by a resting elephant
with a mass of 4500kg.
Give your answer in standard form.
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(ii) Calculate the volume of oxygen produced each hour by a resting elephant

with a mass of 4500 kg.
Give your answer in standard form.
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(i) Calculate the volume of oxygen produced each hour by a resting elephant

with a mass of 4500kg.
Give your answer in standard form.
(3)
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Q4bi Most candidates could clearly explain how the heart rate of a cheetah
can be increased to 250 bpm during a chase. Many candidates achieved full
marks here. A significant number of responses contained references to
signals / messages rather than impulses. Recent PE reports have
highlighted this as no credit will be given.

(i) Explain how the heart rate of a cheetah can be increased during a chase.
(4)
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(i) Explain how the heart rate of a cheetah can be increased during a chase.
(4)
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Q4bii A suggest question which gave candidates the opportunity to suggest
reasons why the cheetah can only maintain a heart rate of 250 bpm for a
short time. Only a few candidates referred to homeostatic mechanisms not
occurring fast enough. The majority achieved full marks by referring to
anaerobic respiration and the build-up of lactate.

(i) Suggest why a cheetah can maintain this heart rate and speed for only a short
period of time.
(2)
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Q5bi In this calculation candidates had to calculate the difference in
volume of water used in a day by the buffalo and camel. Candidates needed
to give the answer in dm3 and to two significant figures. Again, the
conversion from cm? kg day to dm3kg™ day proved to be a significant



source of errors. Answers were either out by a factor of 10 or the answer
was not given to two significant figures. A common response was 56.1

Glve your answer in dm’ to two significant figures.
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Q5bii This was a very open-ended question where candidates had to
suggest two reasons why there was no correlation between water use and
mean mass for the species listed in the data table. The weakest candidates

mere repeated examples from the data table without commenting on the
lack of correlation.

(i) Suggest two reasons why there is no correlation between water use and mean
mass for the species given in the table.
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(i) Suggest two reasons why there is no correlation between water use and mean
mass for the species given in the table.

(2)
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Q5c A significant number of candidates did not read the question as they
had to determine the type of water given on the mean mass of the
kangaroo rat. This meant referring to fresh and sea water. The pattern in
the graph was understood by most candidates. Only a very few used data
from the graph to compare the effect of fresh and sea water.

Determine the effect of the type of water given on the mean mass of the
kangaroo rats in this investigation.

Use the information in the graph to support your answer,
slglatty (3)
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Determine the effect of the type of water given on the mean mass of the
kangaroo rats in this investigation.

Use the information in the graph to support your answer.
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Q5d Candidates have a better understanding of the mechanisms and
structure of the kidney. Most candidates could explain how the nephrons in
the kidneys of the kangaroo rat are able to produce very concentrated




urine. Many could clearly explain how an increase in ADH led to increased
water reabsorption using aquaporins.
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Explain how the nephroris (kidney tubules) in the kidneys of the kangaroo rat are
able to produce very concentrated urine,
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Q6b Most candidates explained how auxins produced a phototrophic

response. The diagrams shown in the question helped candidates focus their
explanations. The most common point missed was that plants bend towards
light. Growth towards light was the preferred response in the mark scheme.
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Q6c Gibberellins continue to be an area where candidate’s knowledge is
sketchy. Too many believed that it was the gibberellins that broke down the
starch to glucose. This question is more about gene activation. The best
candidates gave the full picture from gibberellin binding to a receptor,
initiating the gene for amylase production resulting in the hydrolysis of
starch to glucose. A few candidates did use amylose as the enzyme which
did not gain any credit.



Explain how gibberellins can produce this effect on the seed.
(4)
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Q6d Candidates were able to relate which concentrations were optimum
for the IAA and NAA. However, many did not use the terms growth /
number of cells. Consequently, some of the descriptions of the data was
hard to interpret. Greater care is need in the use of terms like increase /
decrease / frequency.
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Comment on the effect of these auxins on the growth of Chlorella.
(4)
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Q7ai There has been a question on genetic modification on several recent
papers. Candidates have used previous mark schemes in their revision.
However, candidates must use the context of the question in their answer.
Correct reference to human for the rHE gene and the suitably named target
cell of tissue in sheep was required. Too often responses were given in
vague terms. Many stated that the rHE gene was isolated from the sheep.
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Q7aii Most candidates were able to accurately calculate the percentage
increase in the mean blood haemoglobin concentration as a result of the
rHE treatment. As the calculation did not involve any conversion or a
specific answer requirement e.g. standard form nearly all candidates got the
mark here.

Q7aiii This question was not well answered. There were too many vague
responses often sequentially inaccurate. Many could explain about the
differentiation of plasma cells leading to the release of rHE antibodies.



Describe how these antibodies may be produced.
(4)
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Q7b Candidates have been getting better at the level-based question over
recent sessions. There were fewer 0 scores and more 5/6 marks.
Candidates showed a good comprehension of the benefits and risks of
genetic modification. However, many did not gain credit for comments
about indicative content as they did not refer to either the graph or table. It
clearly specifies in the question’ use all the data and your own knowledge to
support your answer’.

Question 8 was based on the article ‘How we perceive the world’ by Julius D
and Patapoutian that candidates should have studied. Generally, the
responses were very varied and clearly showed that some candidates had
studied it in detail while others had not.

Q8a In this question candidates had to describe how light is detected in
the eye by rod cells. This was well done by most candidates and achieved
full marks. Their descriptions were full of appropriate. Some went too far as



the question is only about how light is detected in the rod cells. Details of
transmission of an impulse through optic nerve to the brain was not
required.
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Q8b Suggest questions offer candidates to use their knowledge from other
areas of the specification. Here candidates need to suggest how the genes
expressed in a sensory neurone could be identified. Many knew the terms
microarray and bioinformatics. However detailed understanding was largely
absent. Very few candidates could explain the detail particularly about the
use of fluorescent dyes. Many suggested the use of PCR but lacked details
of the full process to gain more than one mark.



(b) Suggest how the genes expressed in a sensory neurone could be identified
(paragraph 4).
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Q8c A vast number of candidates could explain how capsaicin could
activate nerve cells leading to a pain sensation. Explanations included
capsaicin binding to a receptor leading to opening of ion channels resulting
in depolarisation. However few candidates were able to explain the
involvement of relay neurones in the transmission of the impulse to the

brain where it is perceived as pain. Many candidates achieved full marks
here.

(c) Explain how capsaicin could activate nerve cells causing a pain sensation
(paragraph 4).
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8d Candidates generally responded well. Marks were mainly awarded for
opening ion channels leading to an influx of ions resulting in a depolarisation.
When students failed to gain marks, it was often because they were referring
to signals / messages rather than impulses (still common in many similar
responses regarding the nervous response).



(d) Explain how changes in ion channel protein can result in nerve impulses in the

nervous system (paragraph 5). (
3)
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8e with most candidates’ explanations were clear about ion channels
opening leading to an influx of sodium ions resulting in depolarisation. Fewer
candidates referred to the change in shape of the membrane.

(e) Explain how mechanical stimuli, e.g. pressure, are converted into electrical signals

in cells (paragraphs 5 and 7).
(3)
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(e) Explain how mechanical stimuli, e.g. pressure, are converted into electrical signals

in cells (paragraphs 5 and 7).
(3)
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(e) Explain how mechanical stimuli, e.g. pressure, are converted into electrical signals
In cells (paragraphs 5 and 7).
(3)
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8f This question was not well done although many candidates gained credit
for reference to similar structure and both piezo 1 and piezo 2 were activated
by pressure / same stimulus.

(f) Explain what is meant by the phrase ‘Based on its similarity to Piezo 1, a second
ion channel was found (Piezo 2)' (paragraph 7 and Figure 3).




(f) Explain what is meant by the phrase ‘Based on its similarity to Piezo 1, a second
ion channel was found (Piezo 2)' (paragraph 7 and Figure 3).
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(f) Explain what is meant by the phrase ‘Based on its similarity to Piezo 1, a second
ion channel was found (Piezo 2)’ (paragraph 7 and Figure 3).
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8g Another suggest question. Most responses gained credit for TRPV1
being sensitive to temperature and an impulse being transmitted to the
hypothalamus. There were few specific descriptions of what the hypothalamus

initiates when the TRPV1 channel is stimulated. A definite action was required
eg. more sweating.

(g) Suggest the role of TRPV1 in maintaining core body temperature (paragraph 9).
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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 on an appropriate manner. Appendix 7 in the
specification lists all the command words and their meaning. This is
particularly true for explain, describe, and comment on command
words.

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

in level-based question the tables and graphs 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, and mm to pum.

also, in calculations care needs to be taken to ensure that the answer
is in the required format eg. two significant figures, standard form
and the number of decimal places.

Candidates must ensure that their responses are legible. There was a
clear increase in very tiny writing.



