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Introduction

The Pearson Edexcel Combined Science, Paper 1: Biology (Higher tier) is one of six assessments
taken as part of the new GCSE (9-1) Combined Science qualification.

This is the first assessment of the new GCSE (9-1) Combined Science specification and the
qualification follows a linear assessment model whereby candidates must complete all the six
assessments in the same single year of certification.

The Paper 1: Biology (Higher tier) assessment consists of 60 marks assessed by a variety of
question types, including multiple choice questions, short answer questions, calculations and
extended open-response questions. Candidates should answer all questions in a time period of 1
hour and 10 minutes. The extended open-response questions are identified by an asterisk (*) in the
question paper to indicate that marks are also awarded for the ability to structure a response
logically.

In addition, the new GCSE (9-1) Combined Science qualification assesses practical knowledge and
maths skills; the requirements of which are given in the new specification. Furthermore, for the
Biology qualification, there are 6 core practicals which candidates must complete prior to the
examination as aspects of working scientifically are also assessed in questions throughout the

paper.

The Paper 1: Biology (Higher tier) paper contains questions assessing the content from Topics 1 to
5, as identified in the new specification. In this first examination series, candidates were required to
respond to questions that tested their knowledge and understanding of the effect of exercise and
diet on weight linked to cardiovascular disease, osmosis, cells and subcellular structures, bacterial
infection and immunity, stem cells, mitosis, microscopy, enzyme activity, (including practical work
and data analysis), genetic engineering, the human genome project and the effect of antibiotics on
bacteria.

Questions designed to assess practical work included writing a plan for an investigation, safety
precautions, (including aseptic techniques), using a microscope, controlled variables and the
method and analysis of results for the practical testing of the effectiveness of antibiotics on
bacteria. The maths skills assessment in this paper related to questions requiring BMI calculations,
surface area calculations, percentage increase calculations, probabilities and rate calculations.
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Question 1 (a)

In this question, candidates were asked to explain why exercise can cause weight loss. The question
offered two marking points; the first marking point was awarded for the idea that exercise requires
energy or respiration. The idea of burning calories and an increased metabolism were also
acceptable responses.

The second mark was awarded for explaining that exercise reduces fats or that the energy is
obtained from fats. ‘Sweating’ was awarded a mark provided it was linked to the idea of water loss.
Overall, the question was answered well, and many candidates scored both marks. However, some
candidates did not get the second marking point as they only gave the idea that the energy in food
intake was burned, rather that the idea of weight loss because fat already in the body was lost.

1 (a) Obesity increases the risk of a person developing cardiovascular disease.,
Losing weight can reduce the risk of this disease occurring.

Explain why exercise can cause weight loss.

ResultsPlus

Examiner Comments

This response was awarded 1 mark for the
reference to using up energy for the first marking
point. The idea of the storage of glucose is
incorrect.

ResultsPlus

Examiner Tip

Do not be afraid to write what seems to be an
obvious answer. Examination questions are not
there to trick you.
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1 (a) Obesity increases the risk of a person developing cardiovascular disease.
Losing weight can reduce the risk of this disease occurring.

Explain why exercise can cause weight loss.
(2)

N Horx S D

ResultsPlus

Examiner Comments

This response was awarded full marks. 1 mark was
awarded for the use of respiration and 1 mark was
awarded for the notion that exercise burns fat.
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Question 1 (b)

This question required candidates to interpret the diagram of a stomach fitted with a gastric band,
as well as an application of knowledge to an unfamiliar context. Candidates were asked to explain
how a gastric band, helps a person to lose weight.

This question was allocated 2 marks. Candidates were required to provide two out of a possible
three responses to be awarded full marks. For marking point 1, answers which included reference
to reducing the volume of the stomach were correct. A mark was not awarded for the incorrect
interpretation that it reduces the size of the entry to the stomach. For marking point 2, answers
which referred to the idea of reduced food intake or restricting the amount of food entering the
stomach were also correct. However, reference to just the idea of feeling full quicker was not an
acceptable response. For the third marking point, answers which included reference to the idea of
stored fat being used which would lead to weight loss were also correct. Most candidates scored
full marks by combining the idea of a smaller stomach volume and eating less. Fewer candidates
recognised that stored fat must be used in order to reduce weight.

Explain how a gastric band helps a person to lose weight.

ResultsPlus

Examiner Comments

In this example, 1 mark was awarded for the idea
of reducing the size of the stomach. The second
marking point was awarded for reference to
making you eat less, which is the same as reducing
food intake. There was no credit for the idea of
feeling fuller.
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Explain how a gastric band helps a person to lose weight.

(2)
S Staps. ol fe. cnbenng... . clapach....aack . becg
ALDllep .. ALY ... sl RV 2l o UK. Y00, T ...

ResultsPlus

Examiner Comments

This response was incorrect. No marks were

reduces fat from entering the stomach.

awarded to the idea that a gastric band specifically
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Question 1 (c) (i)

This question required a standard calculation of BMI with the additional maths skill of using
significant figures.

The correct answer, including the correct number of significant figures, scored the maximum of 3
marks, and with no workings shown. However, if the incorrect answer was given candidates were
able to obtain some marks by demonstrating evidence of substituting the correct numbers into the
equation for 1 mark, and evaluating this equation to the incorrect number of significant figures for
2 marks. Furthermore, 2 marks were awarded for an evaluation without the correct number of
significant figures and with no workings shown.

Many candidates were able to gain the maximum of 3 marks. The answer of 22 was the most
frequent response, given only two marks, as well as 21.9 which shows an error in rounding.

(c) BMI and waist:hip ratio can be used to find out if a person is obese.

Figure 2 shows some data for two males.

A 27.3 0.85
B ? 0.81
Figure 2

BMI is calculated using the equation:

_ mass in kilograms

BMI =
(height in metres)?

(i) Male B has a mass of il and a height of ISR
Calculate the BMI of male B.

Give the answer to SIS

1 ‘—?1 :QI-QMB,

(.80 3.276)

(3)
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N / ResultsPlus

‘v| < Examiner Comments

In this example, the calculation has been
completed correctly and the candidate has given
the answer to 3 significant figures and is awarded
2 marks. However, the candidate has not correctly
rounded the answer and so cannot be awarded
the third marking point.

4\

<O\ ResultsPlus
\ Examiner Tip

Tip on rounding numbers. If the last numberisa 5
or above then the sum should be rounded up. If it
is below 5 then it should be kept to the original
number.
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(c) BMI and waist: hip ratio can be used to find out if a person is obese.

Figure 2 shows some data for two males.

A 27.3 0.85
? 0.81
Figure 2

BMI is calculated using the equation:

_ mass in kilograms

BMI =
(height in metres)?

(i) Male B has a mass of 72kg and a height of 1.81m.
—

Calculate the BMI of male B.

Give the answer to 3 significant figures.

T
— G ab4977

Vg a2 0
BMI = a a : o

(3)

ResultsPlus

Examiner Comments

In this example, 3 marks were awarded as the
candidate has calculated the correct answer shown
to 3 significant figures. The candidate has clearly
shown the correct mathematical workings.

ResultsPlus
Examiner Tip

When doing mathematical calculations, always
show your workings.
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Question 1 (c) (ii)

In this question, candidates were required to interpret the data given to conclude that ‘male A’ is
overweight but not abdominally obese for marking point 1. In addition, answers that suggested
male A is nearly abdominally obese were accepted. The explanation aspect of this question relates
to the fact that male A's weight distribution was not around his abdomen or vital organs. The idea
that male A’s waist was more evenly distributed or that he has more weight on his hips than waist
was creditworthy.

Some candidates demonstrated the misconception that because the data indicated that male A was
only 0.05 away from 0.90 waist:hip ratio, male A had a large amount of abdominal fat. This
response demonstrated a lack of understanding of waist:hip ratio, which is new to this
specification.

Explain what the BMI and waist: hip ratio for male A shows about his weight distribution.

A he. BMI _and  weatsh & ‘p"ﬁé—aié/{émanm
betnet- mihs rola

ResultsPlus

Examiner Comments

This response was awarded full marks. The
candidate was awarded 1 mark for the fact that the
person is overweight but not abdominally obese,
(both details are needed for this mark). The second
mark was awarded for the explanation of the term
abdominally obese.

GCSE Combined Science 1SCO 1BH
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&4\ ResultsPlus
\ Examiner Tip

Make sure you read the question carefully to
ensure you answer the whole question. In this
guestion, a comment had to be made about BMI
and waist:hip ratio. This is an 'explain' question so
it is vital that an explanation is given about what
this means for the person, that is to say, the man is
not abdominally obese so less weight is carried
around the stomach.
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Explain what the BMI and waist: hip ratio for male A shows about his weight distribution.
(2)

ResultsPlus

Examiner Comments

This response was awarded 0 marks. The response
states only that the person is overweight but with
no reference to not being abdominally obese,
(both details are needed for one mark). In addition,
the candidate has not explained what abdominally
obese is for an additional mark. As ‘normal’ is a
weight category for BMI it is important not to use
this term.
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Question 2 (a) (i)

In this question, the formula for calculating surface area was given and candidates were asked to
calculate the surface area of chip B. Most candidates completed the mathematical calculation
successfully and were awarded full marks for the correct answer, 48 or 48.0.

A common error in this question related to the values XY, XZ and YZ being added together rather
than the correct process of first multiplying the values and then adding together the results. In
some cases, candidates calculated the surface area of chip A, which was already given.

3.0 15 1.5 18.0 4.5 225
B 5.0 2.0 2.0 7 ? ?
Figure 5

(i) Calculate the total surface area of potato chip B using the formula,

Total surface area = 2XY + 2XZ + 2YZ

Sk = (2.& SN 2) R (2_*5&.2,) -~ (’J_xlxl) (2)
= 20 + 20 *+ 3
= 4%
total surface area=...... .S ¥ .. ... cm?

ResultsPlus

Examiner Comments

In this example, the candidate has given the
correct answer and has shown all the
mathematical workings correctly. Full marks can be
given for the correct answer even if no working is
shown.

ResultsPlus

Examiner Tip

Always show the mathematical workings even if
the calculations are straightforward.
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Question 2 (a) (ii)

This question required candidates to provide an explanation as to why potato chip B had a greater
increase in mass. For marking point 1, candidates were required to give a comparative idea for chip
B, for example, that is was larger, greater or bigger. Suggestions of chip B having a higher solute
concentration or lower water potential than chip A were also accepted.

Answers which suggested a larger surface area:volume ratio were incorrect. For marking point 2,
candidates needed to refer to the notion that more water was going into potato chip B. Responses
which just referred to the idea of water entering by osmosis were not sufficient as the process also
occurs in chip A. Therefore, for marking point 2, candidates must indicate more water going into

potato chip B.

(i) The potato chips were placed in distilled water for 20 minutes.

Figure 6 shows the increase in mass of each potato chip.

A

0.1

0.3

Figure 6

Explain why potato chip B has a greater increase in mass than potato chip A.

e SOECS

s o fekdde

area . With e 00 aeder

ResultsPlus

Examiner Comments

the second marking point.

This response was awarded 1 mark for the idea of
more water moving into the potato. Unfortunately,
the response did not provide a comparative idea of
chip B having a larger surface area to be awarded

GCSE Combined Science 1SCO 1BH
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Question 2 (a) (iii)

In this question, candidates were required to explain what would happen to the cells of chip A if it
was placed in a concentrated salt solution for a total of 3 marks.

For marking point 1, candidates were required to refer to the notion that the cells in chip A would
lose water or become plasmolysed. Similarly, reference to chip A getting smaller, shrinking or losing
mass were also acceptable responses.

For marking point 2, candidates were required to refer to the notion of water being released by
osmosis. The use of the term ‘diffusion’ by some candidates was ignored.

For marking point 3, candidate responses needed to refer to the solute concentration gradient or
the idea of water potential. However, the notion of water concentration was also accepted as
knowledge of water potential itself was not required.

Most candidates were successful in achieving full marks for this question. However, candidates who

were awarded 2 marks had often neglected using the term osmosis or were unable to provide a
clear explanation as to why the water moved out of chip A.

(iii) Potato chip A is transferred from the distilled water into a concentrated salt solution.

Explain what will happen to the cells in potato chip A.

ResultsPlus

Examiner Comments

This response was awarded 1 mark for reference
to the concept of water moving out of the cells. No
further marks were awarded as the method of
water movement was not explained.
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(iii) Potato chip A is transferred from the distilled water into a concentrated salt solution.

Explain what will happen to the cells in potato chip A.
(3)

\)c Qc\\)m@m LU\\\\ C,m_c,t CAS Gt cm w\i.___
%\eref

ResultsPlus

Examiner Comments

No marks were awarded for this response as the
candidate appears to have confused the process of
osmosis with the idea of the DNA extraction
method.

ResultsP
Examiner Tip

If a question is talking about water movement into
and out of cells, this must be osmosis. If it is not
water, it is not osmosis.

GCSE Combined Science 1SCO 1BH

17



Question 2 (b)

In this question, candidates were required to provide an explanation for the difference in sub-
cellular structures between the cells of a potato and the cells in the leaf of the potato plant. Most
candidates successfully obtained two marks for this question.

To be awarded the full 2 marks, candidates were required to link the idea that chloroplasts are
found in the leaf because photosynthesis occurs, or that they were absent in the potato because it
did not photosynthesise. In some responses, candidates described the idea of stomata or root hair
cells, which are not sub-cellular structures and, therefore, an incorrect response.

(b) The potatoes of a potato plant develop underground.

Explain one difference in the sub-cellular structures in a cell in the potato and
those in a cell in the leaf of the potato plant.

ResultsPlus

Examiner Comments

In this example, the candidate was awarded 1
mark for reference to the fact that potatoes do not
have chloroplasts. A second mark was also
awarded for reference to potatoes being
underground so there is no sunlight for
photosynthesis to take place. This response was
awarded full marks.

18 GCSE Combined Science 1SCO 1BH



(b) The potatoes of a potato plant develop underground.

Explain one difference in the sub-cellular structures in a cell in the potato and
those in a cell in the leaf of the potato plant.

(2)

ResultsPlus

Examiner Comments

This was a common error with no identification as
to which plant cell has the chloroplast, therefore
marks could not be awarded. When writing a
response, it needs to be specific to the question.

GCSE Combined Science 1SCO 1BH 19



Question 3 (a) (i)

This question related to the working scientifically aspect of the specification assessing practical
skills. The question provided information that the bacteria ‘Streptococcus’ causes sore throats and
skin infections. Candidates were asked to give two precautions a doctor should take when treating
an infected patient.

Full marks were awarded for two relevant responses related to washing hands, wearing gloves or
protective clothing, (including the idea of covering wounds), wearing a surgical mask, sterilising
equipment or being immunised. The question required candidates to specify safety precautions
specifically related to protecting a doctor, therefore, treating an infected patient in an isolated room
was ignored. Similarly, wearing goggles was not specifically relevant to this situation and, therefore,
not an acceptable response.

3 Streptococcus bacteria can cause a sore throat or skin infection.

An iliness called scarlet fever can also develop during an infection with this bacterium.

(a) (i) Give two precautions a doctor should take when treating a patient who is

infected with Streptococcus.
(2)

Se... GhomeS . A b«% Conbolhm..

6“{ .......... SKea beraSe.. 1 F. B\e.:.j @a& ........... bwjfeum ...... 9 ek boe.
.. ’“\&5 Swowtd AASo. esfe o face ol k...

A ey ale... L&C&m& ............ ok, e %&mﬁS (:m beta Se.

ResultsPlus

Examiner Comments

This response was awarded full marks for the
reference to using gloves and a face mask as safety
precautions.

‘ ResultsP
Examiner Tip

When answering questions on safety issues, make
sure the safety precaution is relevant to the
practical task being investigated.
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Question 3 (a) (ii)

In this question, candidates were assessed on the mathematical skill of calculating a percentage
change in mass.

The first marking point was awarded for calculating the difference and the second marking point
was awarded for calculating the correct percentage change. Full marks were awarded for the
correct answer without showing mathematical workings.

Candidates were awarded 1 mark for calculating the difference correctly. However, some
candidates incorrectly divided the difference by the final number (5943) and not the starting
number (2830), which gave the incorrect percentage change.

However, 1 mark was award for calculating the percentage change from the incorrect answer to the
first part of the calculation, provided that candidates had shown the mathematical workings in
order that the point of error could be identified.

(i) From September 2013 to March 2014 there were 2830 cases of scarlet fever in
the UK.

From September 2014 to March 2015 there were 5943 cases of scarlet fever.

Calculate the percentage increase of the number of cases of scarlet fever between
the periods September 2014 to March 2015 and September 2013 to March 2014,

(2)
SQL2- 283 —é 02

ResultsPlus

Examiner Comments

This response demonstrates a common error with
this question. The candidate has shown the correct
workings for the subtraction in the first part of the
calculation. Unfortunately, the answer to the
subtraction was incorrect and therefore, the
candidate was unable to calculate the percentage
change correctly. This response was awarded 0
marks.
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(i) From September 2013 to March 2014 there were 2830 cases of scarlet fever in
the UK.

From September 2014 to March 2015 there were 5943 cases of scarlet fever.

Calculate the percentage increase of the number of cases of scarlet fever between
the periods September 2014 to March 2015 and September 2013 to March 2014,
{2)

m.r-ﬁ'lﬂ
gaADER
% ncrease = - poree ¥

) E‘E_‘*}“‘”‘Ea’a %160
- - 2830

- . WO %

ResultsPlus

Examiner Comments

This response was awarded full marks. The
candidate has shown the correct initial calculation
and the correct percentage is given on the answer
line. It is noted that both marks can be awarded if
the correct answer is written on the answer line
with no mathematical workings.

ResultsPlus
Examiner Tip

To calculate percentage change, first calculate the
difference in the change and divide this result by
the initial percentage then multiply by 100. This
works for any percentage change including
percentage change in mass.
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Question 3 (c)

Generally, candidates answered this question very well frequently scoring the maximum of 3
marks.

Candidates were asked to explain how an adult develops immunity to the toxin produced by
bacteria. For marking point 1, marks were awarded for the idea that that the toxin enters the body,
or that the adult caught scarlet fever as a child or previously. For marking point 2, reference had to
be made to an immune response and not just the idea that they became immune, as this was given
in the question. The production of lymphocytes was also an acceptable response for marking point
3. Reference to both B and T lymphocytes were awarded a mark, but white blood cells was not
credited, neither were memory cells for memory lymphocytes.

(c) Most cases of scarlet fever occur in children.

Adults have usually developed immunity to a toxin that the Streptococcus bacteria
produce during infection.

Explain how an adult develops immunity to the toxin.
(3)

..... Mo sdudks. be e ioonade. o e loxia. As oo

............ Ceasxeq. X m{:\fﬁ\*\mtkuﬂ;&ksm

ResultsPlus

Examiner Comments

This response was awarded 3 marks. 1 mark was
awarded to the idea of the toxin initially infecting
the person. 1 mark was also awarded for reference
to the production of antibodies, in this case. The
final marking point was awarded for the reference
to the memory lymphocytes.

GCSE Combined Science 1SCO 1BH
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(c) Most cases of scarlet fever occur in children.

Adults have usually developed immunity to a toxin that the Streptococcus bacteria
produce during infection.

Explain how an adult develops immunity to the toxin.

(3)

....... An . adulk. . o cavelop
..... a_svall dos ¢ i fUs - Thex—

..... vk i archies Gt ogaint Ho o Sheprnc

..... hm.g{oqsw oy W AMIAL SySkom._0S. &nﬁghf
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ResultsPlus

Examiner Comments

This response was awarded 2 marks. The idea of
the introduction of the toxin was awarded 1 mark,
and making antibodies was also awarded 1 mark.
Unfortunately, there was no mention of memory
lymphocytes to be awarded the third mark. This
third element of the marking criteria was the most
commonly missed.
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Question 4 (a)

This question required candidates to apply scientific knowledge, which is an important skill.
Candidates were asked to describe the benefits of being able to re-programme adult cells in order
that they become cells with the properties of embryonic stem cells.

Candidates of higher ability scored well on this item. In some cases, candidates only described the
benefits of embryonic stem cells and did not apply their scientific knowledge and consider the
context of the question.

The first marking point was awarded for the knowledge that embryonic stem cells can differentiate
into any cell type. The notion of many different cell types was an acceptable response, but no
marks were award for just the idea that cells can differentiate.

The second marking point was awarded for the idea that embryonic stem cells would not need to
be used or that embryos did not need to be killed. However, reference to solely unclarified ethical
issues were not awarded a mark.

The third marking point was awarded to the notion that there was less chance of rejection, which
was not a common response by candidates. The fourth marking point was awarded for the uses of
embryonic stem cells, such as treating currently incurable conditions or named conditions. Cell
transplants or replacing faulty cells was also an acceptable response. However, repairing faulty cells
was not credited but repairing damaged tissue was an acceptable response.

4 (a) In 2012, two scientists were awarded the Nobel prize for their research on stem cells.

They showed that adult cells could be reprogrammed to become cells with the
properties of embryonic stem cells.

Describe the possible benefits of this research.

(3)
Adask celhs  RREOYEMNMRA. Yo WRCNR. .. ... on\eTpeN S
CMs. 13 \conpdciah 03 cdudk A Laug oo

ResultsPlus

Examiner Comments

This response was awarded 1 mark for the idea
that embryonic cells can become specialised into
any cell therefore implying this is what the
reprogrammed stem cells can do.

GCSE Combined Science 1SCO 1BH
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ResultsP
Examiner Tip

Always look to the number of marks allocated to a
question and ensure that you make the correct
number of points to attain all the marks.

4 (a) In 2012, two scientists were awarded the Nobel prize for their research on stem cells.

They showed that adult cells could be reprogrammed to become cells with the
properties of embryonic stem cells.

Describe the possible benefits of this research.

\ \ﬂGfd.Qf h) %21:

\Nelwe €

ruhd% ouldoe coed Up @ t)p@r\

ResultsPlus

Examiner Comments

This response was awarded full marks. 1 mark was
awarded for the idea that embryonic stem cells can
differentiate into any type of cell. 1 mark was also
awarded for the idea that the cell will not be
rejected. Finally, a mark was awarded for the idea
that embryonic cells do not need to be called on.
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Question 4 (b) (iii)

This question required candidates to provide two relevant points of information to be awarded the
full 2 marks. However, candidates were generally awarded 1 mark for this question by stating that
DNA is replicated during interphase. More able candidates were able to give acceptable answers for
marking point 2 related to the production of cell organelles or named cell organelles. Responses
related to marking point 3 to the idea of metabolic activities taking place or cell growth was less
frequently mentioned by candidates. Frequent incorrect responses included that the nuclear
membrane dissolved.

(iii) Interphase is part of the cell cycle.

Describe what happens during interphase.

To  inferqlece  tle  cell  increcsps (65 acmger

____________________ St Op W chrorvComes cor  ecch tew cell) o

ResultsPlus

Examiner Comments

This response was awarded the full 2 marks. 1
mark was awarded for mentioning that DNA
replicates and subcellular structures are equivalent
to organelles. The reference to subcellular
structures, such as ribosomes/mitochondria was
also an acceptable response and was awarded 1
mark.
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Question 4 (c)

This question required candidates to use their practical skills and knowledge obtained from
completing the core practical on microscopy to explain how a magnification of x400 could be
obtained. To be awarded the full 2 marks, candidates needed to name both lenses and a
combination of lenses that would total x400 given, provided the eye piece was equal to or lower
than the objective lens. Candidates awarded 1 mark did not name the lenses or referred to the
objective lens as the magnification lens.

Explain how a magnification of 400 x can be obtained using the lenses on a

light microscope.
-on e Micros oo nesd)

e use. CeuksGA Lot the. Hygkutio
XL} o aud - W\‘Cb\ ...................... X/ W—

ﬁQ\QuL& H/e gl/lu@m A D
X Lo6

ResultsPlus

Examiner Comments

In this example, the candidate has referred to the
two lenses that are to be used, but the response
does not indicate which lens is which. Therefore,
this response was awarded 1 mark.

4 ResultsPlus
Examiner Tip

In questions based on practical tasks, such as
microscope use, try to give the detail. In this case,
the names of the eyepiece and objective lens.
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Question 5 (a) (ii)

With practical knowledge now being assessed as part of the new specification, this question
required candidates to explain why a variable needed to be controlled for the investigation. The
question required candidates to read carefully and interpret the information about the
investigation that was probably unfamiliar. This question was awarded 2 marks; the first mark was
awarded for recognising that the mass of the potato disc is a variable, or stating what would
happen if the mass was not controlled. The second mark was awarded for explaining that it allows
the results to be compared, or that it means the amount of catalase is the same in each reaction.
The idea that it makes the results valid was accepted but the idea of reliable or a fair test was not
credited.

(i) The potato discs all had the same mass.

Explain why the student used potato discs with the same mass.
(2)

_________ TS oSt be . o COAVONRD. Vono\e
___________ VRCOMSL 16 DAl AONE OWNR. DAL SOMAL.....
................... MAQSS O O OIEOMA  UAOCCOKOKR.

ResultsPlus

Examiner Comments

In this response, the candidate was awarded 1
mark for correctly identifying that using the same
mass is a controlled variable.
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Question 5 (a) (iii)

This question required candidates to recognise two other controlled variables for the investigation.
Responses which identified hydrogen peroxide as a controlled variable had to include the volume
or mass of hydrogen peroxide and not just the amount. Some incorrect responses stated variables
that had already been controlled, or for giving the independent or dependent variable. The most
frequently correct responses were temperature and pH.

(iii) State two other factors that need to be kept the same to improve this investigation.
(2)

ResultsPlus

Examiner Comments

In this response, 1 mark was awarded for
reference to the volume of the solution, as there is
only one solution. However, no marks were
awarded for reference to the concentration of the
solution as it is this factor that is being tested.

A\

\ ResultsPlus

Examiner Tip

Always use specific units when referring to
solutions or solids. The amount will not be
credited. If it is a solution, then use the term
volume. If it is a solid, use the term mass.
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Question 5 (b) (i)

This question uses the command words, ‘state’ and ‘explain’. Therefore, to be awarded the full 4
marks, candidates were required to provide a valid conclusion of the results of the investigation
given, and explain the outcome using scientific knowledge and understanding.

Most candidates were awarded 1 mark for the conclusion. Many candidates were able to describe
the data that justified the conclusion but were often unable to explain it. Responses that scored
well on this question were those that gave scientific knowledge and understanding related to the
idea that by increasing the amount of substrate, increases the chance of collisions, so more enzyme
substrate-complexes are formed, and oxygen is released faster.

Just the idea of a negative correlation was ignored, unless the correlation was explained. The idea
of the enzyme and substrate combining, or meeting, was acceptable for an explanation of
collisions.

However, in responses where the conclusion was deemed incorrect, the linked explanation could
not be correct, therefore, no marks were awarded.

(b) Figure 11 shows the results of this investigation.

The student calculated the rate of reaction using

1

time in seconds

5 325 0.003
10 245 0.004
15 132 0.008
20 72 0.014

Figure 11

(i) State and explain a conclusion based on these results.

hjdfoger\per@de ......... Solufion  the . Qeitker .

the QiS¢ +okes  to r&Q;MQQN"B"’f—h‘?-
rate. Ul increasee Ty 1S becavse  Ane
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In this response, the candidate was awarded 1
mark only for the conclusion. In order to be
awarded marks for the explanation, the candidate
would need to have indicated that there is more
substrate or more hydrogen peroxide so more
reactions between enzyme and substrate can
occur, thus more oxygen being produced to raise
the potato disc.
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(b) Figure 11 shows the results of this investigation.

The student calculated the rate of reaction using

1

time in seconds

5 325 0.003
10 245 0.004
15 132 0.008
20 72 0.014

Figure 11

(i) State and explain a conclusion based on these results.

’Hf‘” htgl\d W /o N 05- Feroxde I’Lﬁ less o

ResultsPlus

Examiner Comments

In this response, the conclusion is correct. 1 mark
was awarded for reference to more peroxide being
equivalent to more substrate. An additional mark
was awarded for the idea that more bubbles
caused the disc to rise faster.
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Question 5 (b) (ii)

Most candidates answered this question well, and were awarded the full 2 marks, by recognising
that the result needed to be expressed to three decimal places. However, 1 mark was awarded
even if the answer had not been expressed to three decimal places where the mathematical
workings were correct.

(i) The student repeated the investigation with a 25% hydrogen peroxide

solution and recorded a time of 75 seconds.
e

Calculate the rate of reaction for the 25% hydrogen peroxide solution.
e . - 1600
%“ Five i (S) e foka 'J—gon;‘
“0-p13
0 -\3x107

(2)

ResultsPlus

Examiner Comments

In this response, the candidate has written the
incorrect answer on the answer line but was still
awarded 1 mark for the correct mathematical
workings.

‘ ResuitsPlus
Examiner Tip

It is important to check through your work at the
end of the paper to ensure that there are no
mistakes in transferring a mathematical mark to
the answer line.
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Question 5 (b) (iii)

The application of scientific knowledge to experimental data is an important skill. This question
asked candidates to give the reason why a further increase in concentration of hydrogen peroxide
did not lead to an increase in rate of reaction. It required candidates to recognise that the substrate
concentration is no longer limiting the rate of reaction, or that there is now another factor limiting
the rate of reaction. The idea that all the active sites were occupied or that the enzyme was
saturated was also acceptable.The idea that the enzyme has started to denature was only accepted
if linked to a change in pH, the hydrogen ion concentration or acidity.

(iii) The student decided that the rate for the 25% hydrogen peroxide solution
was not anomalous.

Give the reason why the result was not anomalous.
(1)

Moo erally e otk ' 4t to_ble D,
..... ;ﬁ/ f{gmmu&%w .o

ResultsPlus

Examiner Comments

In this response, no marks were awarded. The
candidate needed to relate to the fact that this is
no longer the limiting factor, or that all the active
sites of catalase are occupied. The ‘sweet spot’
could be the active site, but this has not been
stated by the candidate.
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Question 6 (a) (i)

Candidates of all abilities demonstrated a good level of knowledge for this question.

Candidates were required to explain how a gene is inserted into a plasmid, including the use of
restriction enzymes to produce sticky ends and ligase. Phonetically correct spellings, such as ‘ligase
were accepted but ‘lipase’ was rejected. The idea of matching sticky ends was accepted for
complementary. No marks were awarded for responses which did not include these details. For
example, enzymes cut the DNA was not creditworthy.

I

6 (a) Yeast cells can be genetically modified to produce a painkiller.
This painkiller is usually obtained from opium poppies.

One method for genetically modifying a yeast cell uses a plasmid containing the

desired gene.
(i) Explain how a gene can be inserted into a plasmid.
(2)
_— E_g,wﬂ—h""\ ............ u\?.rv\jme.*s ..................... Cotnn be o ASCel ... & .. Cit.
M..............xﬁe_ca.t ............. WA = SR DA . s (AR SET A8~ 17 S
megwp“s?\mm X SN N Lo ——r [ a2\
_________ SRS 1. U SRR 2N ¥, SN O ST SO 1 O PN, . 1 Y 5 o U & . 2o hc 00 S, &3, N
... Sk b Shele. ook ez, Cashing
..... Ca S\(MP‘\.O!;DNA/P}\‘SE-"GDM l"? L‘E)qﬂt_
ResultsPlus

Examiner Comments

In this response, 1 mark was awarded for the idea
that ligase joins DNA together. The complementary
sticky ends must be on the required gene and
plasmid for the mark, and restriction enzymes
must cut out the gene/DNA or plasmid.

ResultsPlus

Examiner Tip

In questions about genetic modification, it is vital
you include the names of the enzymes involved,
for example, restriction enzymes to cut the DNA
and ligase enzymes to stick the DNA together.
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Question 6 (a) (ii)

Issues surrounding genetic engineering were examined in this question which required candidates
to apply their knowledge to the specific context of identifying the possible benefits and risks of
producing painkillers from genetically modified yeast cells. Candidates were not awarded marks for
vague statements about genetic engineering being unethical as specific details were required in the
response.

In some responses, candidates demonstrated limited knowledge of this topic by stating that
painkillers were genetically modified, that the yeast was ingested or that we do not know the
impact of the painkillers on humans. For example, answers such as the yeast could have a negative
effect on humans were ignored.

The idea that it was easier to produce painkillers from genetically modified yeast cells was
insufficient as the response needed to relate to the ease of extraction for marking point 3. In
addition, the idea of reduced biodiversity and cross pollination is not an acceptable response, but
the possibility of risks of the GM yeast entering the environment was credited. Furthermore, issues
surrounding cost are unsubstantiated and, therefore, were not credited.

Candidates were awarded marks for a more commonly expressed idea that an increased yield
could be obtained in a shorter amount of time. The risks element to this question required more
detail. Less able candidates often struggled to explain the risk element in a cohesive way.
Moreover, marks were more commonly awarded for an explanation of the benefits rather than
risks.

(i) Discuss the possible benefits and risks of producing painkillers from genetically
modified yeast cells rather than extracting the painkillers from poppies.
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In this response, the full 3 marks were awarded for
the idea that there is a higher yield and it is easier
to obtain than extracting from poppies. The risk
element referred to the idea of having a negative
side effect. Although these answers seem quite
straightforward, they are nonetheless acceptable
answers.
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Question 6 (b) (ii)

This extended open-response question covered three aspects: (i) the effect of changes in DNA
sequence, (ii) the impact of the ability to sequence a genome on the individual and, (iii) the impact
of the knowledge on medical treatments. The idea of influencing medical treatment is given in the
question and therefore is not credited.

A mark was awarded in the Level 1 mark band for stating some valid content from one of the three
areas.

To be awarded a mark from the Level 2 mark band, responses needed to demonstrate a good
description of one of the three areas, or a combination of two of the areas. Marks were more
commonly awarded from this mark band for details on sequencing the genome to diagnose
possible diseases and the idea of personalising medicines.

To be awarded a mark from the Level 3 mark band, responses needed to contain content from all
three areas. The top range of the Level 3 mark band was awarded to responses that were
sufficiently structured and coherent, in line with the descriptors given in the mark scheme.

In some responses, there was evidence of a misconception of the idea that scientists could alter the
sequence of the genes to impact the individual. More able candidates produced rounded
responses, addressing all three areas and included more detail on the effect of mutations, which
was not required but demonstrated comprehensive synoptic knowledge of the topic.
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*(ii) In 2003, the first complete human genome was sequenced.
The ienomes of different people have SEEINENENGER N the SMEENEED( the
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%Z ResultsPlus
Examiner Comments

This response was awarded marks for each of the
three categories in the indicative content. The
candidate has described a change in the DNA as a
mutation and the effect of this on the phenotype,
with a suggestion for possible uses of this
information in looking at the susceptibility to
disease. The candidate has also suggested medical
treatments. Therefore, this response was placed in
the Level 3 mark band and the top mark of 6 was
awarded for a logical response.

*(ii) In 2003, the first complete human genome was sequenced.

The genomes of different people have small changes in the sequence of the
DNA bases.

Describe how these changes in DNA sequence can affect the individuals and how
sequencing a person's genome could influence their medical treatments.

L EDINR DSeguence

(6)
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In this response, the candidate has demonstrated
understanding of some of the indicative content
from the first aspect of the question. In particular,
the candidate has referred to changes in the
phenotype. Therefore, this response was placed in
the Level 1 mark band and was awarded a mark of
2 for a logical response.

/,"' \
//

&\ ResultsPlus
\\_‘ Examiner Tip

For the 6-mark question, it is always worth
attempting to answer the question if you have
some knowledge of the topic area.
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*(ii) In 2003, the first complete human genome was sequenced.

The genomes of different people have small changes in the sequence of the
DNA bases.

Describe how these changes in DNA sequence can affect the individuals and how
sequencing a person’s genome could influence their medical treatments,
(6)
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In this response, the candidate has demonstrated
understanding of two aspects of the indicative
content related to genetic variation and the causes
of a genetic disease, such as, if the gene causes an
issue and, it helps find the offspring’s chance of
inheriting a genetic disease. This response was
placed in the Level 2 mark band as two aspects of
the indicative content were demonstrated. A mark
of 4 was awarded as the response is coherent.
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Paper Summary

Overall Performance

Most candidates were able to access the extended open-response question well by demonstrating
good knowledge of the effect of analysis of gene mutations on individuals and the influence on
their medical treatments.

Many candidates were able to demonstrate a good level of knowledge in the questions related to
diet and exercise. However, questions related to osmosis were challenging for some candidates
who were able to interpret the data given in the question but did not apply their knowledge of the
process sufficiently well when explaining the results.

The level of knowledge shown about immunity was very good for most candidates but the
application of their knowledge on stem cells to a context was more challenging. Candidates of all
abilities showed limited knowledge on genetic engineering and only more able candidates were
fully able to discuss the benefits and risks of the process when it was applied to a context.

The assessment of practical work in the new qualification has replaced the controlled assessment
component of the previous specification. Candidates of all abilities were able to answer questions
using their practical skills knowledge, including questions on safety precautions and the
identification of controlled variables. However, candidates need to ensure they use scientific
terminology more accurately, for example, related to volume and mass, rather than using terms
like ‘amount’.

The question related to an explanation as to why a variable needed to be controlled was more
challenging for candidates, especially as it was not in the context of a core practical.

Candidates of all abilities were able to access the more standard maths questions, such as
calculating a rate, BMI and the surface area of a rectangle. However, candidates found the
calculation of a percentage increase more challenging and weaker candidates did not use
probabilities in their answers to the challenging genetics questions. Candidates of all abilities were
able to analyse data to give a conclusion to the enzyme investigation, but only more able
candidates were able to explain the conclusion using scientific ideas. Furthermore, candidates need
to read the questions carefully to determine whether they are required to describe or explain
interpretations of data, as expected in the questions related to waist:hip ratio and BMI.

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

* Recognise that the word 'explain' means additional scientific information is needed that is linked
to the answer given.

¢ Use all the information given in the question to help construct an answer whilst avoiding the
repetition of information which has already been given, and giving vague response which will not
gain credit.

* Consider the context of the question to ensure candidates apply their scientific knowledge to the
situation they are being asked about.

* Develop their practical skills knowledge to ensure they understand the difference between the
factors being investigated and controlled variables.

* Check the number of marks given for the question and ensure that they have included enough
facts to match the marks awarded.
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* Ensure that they can interpret family pedigrees for both the sex of the individuals and use
genetic terms in their answers.

¢ Use scientific terminology accurately where possible in responses.

¢ Always show the mathematical workings when doing calculations as a mark can be awarded for
errors carried forward.

* Think about the structure of your answer to the extended open-response questions before

starting to write. This is to ensure that the answer shows clarity of writing, while remembering
that accurate spelling and grammar in these questions is also important.
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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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