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Introduction

Many candidates had a good range of knowledge of many of the aspects of Biology in this
paper, but not all of them managed to apply that knowledge to answering the questions.
Some of the answers were too vague and general.

Candidates were able to answer questions on the role of organelles in protein synthesis and
the effect of mutations on protein synthesis particularly well.

Candidates did not always have a good understanding of the requirements of the different
command words eg an explain question will always require a level of reasoning and evidence
of linkages.

Many candidates appeared to have a good knowledge of the core practicals but did not put
them into the context given.
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Question 1 (b)

Most candidates understand that movement against a concentration gradient is active
transport and requires energy. The better candidates were able to link this to carrier
proteins.

(b) Mineral ions enter the plant through the roots.

Mineral ions in the soil are in lower concentrations than in the vacuoles of
root hair cells.

Describe how mineral ions are taken up by root hair cells.
{3}
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Examiner Comments

A clear answer that gains all 3 marks.
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\) \ ResultsPlus

Examiner Tip
If there are 3 marks, make sure you have 3 points.
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(b) Mineral ions enter the plant through the roots.

el s o
Mineral ions in the soll are in lower concentrations than in the vacuoles of
root hair cells.
Describe how mineral ions are taken up by root hair cells,
(3)

Mol ons owrs chorge rooUles SO Ay OONNoY P8  Anreuck T
holgd odoyey olmc%}z 5.y, 000 b opoted. insceod,

ResultsPlus

Examiner Comments

A well-expressed answer that gains all 3 marks.
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Question 2 (b)(i)

Many candidates knew that animals produce methane, although fewer stated that plants
remove carbon dioxide from the atmosphere.

It is important to read the command word in a question-explain requires a reason to be
given. Candidates will not achieve credit for simply repeating data from the table.

(i) @ @%a diet based on flanbprotein produces lower g use gas
emissions than a diet based on animal protein, -

= (3)
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ﬂ ResultsPlus
Examiner Comments

This response gains 2 marks for stating that plants remove carbon
dioxide from the atmosphere and animals produce methane.

Although there is a statement that carbon dioxide is fixed to produce
GP, it does not go on to name an organic compound used in growth, so
this mark is not awarded.
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(i) Explain why a diet based on plant protein produces lower greenhouse gas
emissions than a dlet based on animal protein.
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iﬁ ResultsPlus
Examiner Comments

This is a good response that explains the link between photosynthesis
and carbon fixation, the release of carbon dioxide in respiration and
the production of methane by animals.

It gains 3 marks.

There is no credit for the release of carbon dioxide by transport or
machinery because this also applies to the production of plant protein.
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Question 2 (b)(ii)

Many candidates gave answers that were too generalised to score highly. This question
compared deforested land with natural pastures, so answers related to cattle farming in
general were not relevant. Some candidates referred to the use of farm machinery to clear
the land, but this is not relevant to the question.

(i) Beef cattle are traditionally reared by grazing on natural pastures (grassland).

In recent years, large areas of rainforest have been cleared to produce beef.

Explain why the farming of beef cattle on deforested land produces more

greenhouse gas emissions than from those reared on natural pastures.
(3)

mbtg‘wmsm‘ﬁ

\{/K ResultsPlus
Examiner Comments

This response gains 2 marks for correctly identifying trees as carbon
sinks and linking the reduction in photosynthesis and carbon dioxide
uptake with the loss of trees.

< ResultsPlus

| Examiner Tip
Make sure all of your response answers the question.

Cattle release methane regardless of the pasture they are on.
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(i) Beef cattle are traditionally reared by grazing on natural pastures (grassland).
In recent years, large areas of rainforest have been cleared to produce beef.

Explain why the farming of beef cattle on deforested land produces more
greenhouse gas emissions than from those reared on natural pastures.

(3)
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ﬂ ResultsPlus
Examiner Comments

This answer gains 1 mark for the release of carbon dioxide by
combustion and 1 mark for stating that the removal of trees reduces
photosynthesis.
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Question 3 (a)(i)

Most marks gained on this question were for linking the depth of the layer with age rather
than carbon dating.

Some candidates confused the question with the analysis of pollen in peat bogs as evidence
for climate change.

(@) (i) State how the age of the layers in a peat bog can be determined.

The

ﬂ ResultsPlus
Examiner Comments

One mark for linking the depth in the peat bog to the age of the layer.

(a) (i} State how the age of the layers in a peat bog can be determined.
(1)

ﬂ ResultsPlus
Examiner Comments

The mark was given here for carbon dating.
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Question 3 (a)(ii)

Many candidates recognised that conditions in the peat bog are anaerobic or that acidic
conditions denature enzymes.

Only the better candidates identified both conditions and linked this to respiration and the
inability to digest organic material.

(i) Explain why the conditions in peat bogs prevent decomposition.

3
0 (3)
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’Y/ﬁ ResultsPlus
Examiner Comments

This candidate has linked the acidic conditions to denaturing of the
enzymes and the waterlogging to lack of oxygen. Therefore,
decomposers are unable to respire.

It gains 3 marks.
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W
(i) Explain why the conditions in peat bogs prevent decomposition.
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<Z£ ResultsPlus
Examiner Comments

This response gains 2 marks for linking acidic conditions to denaturing
the enzyme, preventing breakdown of the organic material.

0\ ResultsPlus

An explain question needs you to make linkages and give a reason.
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Question 3 (b)

Most candidates were able to score some marks on this question. A few candidates
described the wrong experiment, but successfully described sampling at regular intervals.
Some candidates gave a correct account of the use of a quadrat to carry out random
sampling but described an investigation they had carried out rather than relating it to the
situation they were given.

Devise a procedure to measure the rate of recovery of the peat bog.
(4)

W o randem  umer agneraser oA wot
..h\m ope pegoune s fa. CAAL O\ . fak?om 6}
bcng Plae. O ! XTM ............ A uadrosr MCach

maaic:um.}& W

ﬁ/ &{ ResultsPlus
/--. Examiner Comments

A clear answer that describes the steps needed to obtain the data
required.

A practical that the candidate has carried out is modified correctly.

It gains 4 marks.

” '/ \ ResultsPlus
o\

) Examiner Tip
When answering a question based on a practical, decide first which
procedure it applies to then consider the changes that are required to
answer the question.
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Devise a procedure to measure the rate of recovery of the peat bog.
(4)
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ﬂ ResultsPlus
Examiner Comments

This candidate has correctly described the procedure but has not

included regular sampling. Although there are 5 quadrats, the mean is
not calculated.

It gains 3 marks.
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Question 4 (a)

The command words for this question were 'state' and 'justify'. There was 1 mark for naming
2 organelles and 1 for the justification that they are membrane-bound organelles.

Many candidates correctly identified at least 2 organelles; the better candidates gave a
correct justification.

Most candidates understood the difference between Eukaryote and Prokaryote.

(a) State and justify two structures shown in the diagram that indicate that
Plasmodium is a eukaryotic organism.
(2)
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™
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N / ResultsPlus
/---t Examiner Comments

This response correctly identifies the nucleus and Golgi apparatus and
states that they are bound by membranes.

2 marks awarded.

A mark would not have been awarded for the 80s and 70s ribosomes
as it is not possible to see this from the diagram.

GCE Biology A (Salters-Nuffield) 9BNO 01 16



(a) State and justify two structures shown in the diagram that indicate that
Plasmodium is a eukaryotic organism.
(2)
Plasmodum s & eukeryotic  oC3onism ..
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Z ResultsPlus

Examiner Comments
This response gains 1 mark for correctly naming the mitochondria and
the Golgi apparatus, and 1 mark for stating that they are membrane
bound organelles.

2 marks awarded.
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Question 4 (b)(i)
Most candidates were able to correctly describe the primary structure of a protein.

A few candidates lost a mark because they said a chain of amino acids, which doesn't give the
significance of the order.

(b) Malaria can be controlled by killing the mosquitoes that transmit the disease.

Scientists are genetically modifying Metarhizium pingshaense, a fungus that
infects mosquitoes.

The genetically modified (GM) fungus contains a gene from a species of spider.
This gene codes for a protein that kills mosquitoes.

(i) The GM fungus transcribes and translates the gene for this protein.

Describe the primary structure of a protein.
)

{2
D sqene o ming acids Y. toopthe oy pephice
........................ 000G

- J\ B
% ResultsPlus
Examiner Comments

Both points are given, gaining 2 marks.
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() The GM fungus transcribes and translateslthe gene for this protein.
Describe the primary structu '

Z ResultsPlus

Examiner Comments

A clear description of the primary structure of a protein gaining 2
marks.
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Question 4 (b)(ii)

Most candidates were able to correctly describe the role of organelles in the cell in forming
the tertiary structure of the protein. Many went on to describe events after this. This did not

lose any marks but did take up time.

(i) The primary structure of this protein is then converted into a tertiary structure

and modified by organelles in the cell.

Describe the role of the organelles involved in these processes.
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iﬁ ResultsPlus
Examiner Comments

A very good response that gained 4 marks.

-

\) Resultsfplus

Examiner Tip

relevant to the question.

Try not to waste exam time by including information that is not
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(i) The primary structure of this protein is then converted into a tertiary structure
and modified by organelles in the cell.

Describe the role of the organelles involved in these processes.

(5)
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ResultsPlus

Examiner Comments

A detailed description that gains 4 marks.
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Question 5 (a)
Many candidates have a good understanding of the effect of a mutation on enzyme activity.

Only the better candidates were able to link the different R groups to the change in tertiary
structure.

5 Porphyria is a life-threatening genetic disease. It is caused by a mutation in the gene
coding for an enzyme involved in the production of haem.

In people with porphyria, haem cannot be produced.

(a) Explain why this mutation may prevent the enzyme involved in the production of
haem from functioning correctly.

(4)
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of WO and (i it colh o o prameshigh or substitution)
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iﬁ ResultsPlus
Examiner Comments

A detailed account that gains 4 marks.
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{(a) Explain why this mutation may prevent the enzyme involved in the production of
haem from functioning correctly.
(4)
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g ResultsPlus

Examiner Comments

This response gives all 5 marking points, including the link between the
R groups and the tertiary structure.

It gains maximum 4 marks.
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Question 5 (b)(i)

The answer to this question requires both the genotype and phenotype.

Some candidates seem to confuse genotype with gender.

Some of the responses seemed to be learned responses from a different situation.

Candidates should be encouraged to analyse the information given and use it to determine
their answer.

(b) Porphyria is caused by a dominant allele and may not develop until later in life.

The pedigree diagram shows a family in which some individuals have porphyria.

A B

Key
.——O . Affected male
) i é ‘ | . Affected female

Unaffected male

| |
i ‘ ‘ | () Unaffected female

() State the genotype and phenotype of person C.

N

N { ResultsPlus
/---.. Examiner Comments

Both parts of the answer are correct for 2 marks.

\

| Examiner Tip
Always consider the information you are given and work through it
logically.
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-5 (i) State the genotype and phenotype of person C,

(1)
R &V~

.............. oak Cha

z ResultsPlus

Examiner Comments

A correct answer gains 1 mark.
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Question 5 (c)

Many candidates understood that tRNA couldn't bind to mRNA and this prevented synthesis
of the protein. However, the stem of the question was often repeated. Only the better
candidates realised that it was the faulty enzyme that would not be produced.

(c) A new technique known as gene silencing has been developed to treat

this disease.

Molecules known as small interfering RNA (siRNA) combine with mRNA to

prevent translation.

Deduce how siRNA may be used to prevent the development of porphyria.

MRNA ..... u.JL }L, C"f}

sall Ly bk h’:&m ......... ........... M

(4)
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iﬁ ResultsPlus
Examiner Comments

It gains 4 marks.

A well-constructed answer that clearly explains how siRNA prevents
the development of porphyria.

.-'f_l\\l

\ \ ResultsPlus

Examiner Tip

information given.

Always read the command word. Deduce requires application of the
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(c) A new technique known as gene silencing has been developed to treat
this disease.

Molecules known as small interfering RNA (siRNA) combine with mRNA to

Deduce how siRNA may be used to prevent the development of porphyria.
(4)
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(Total for Question 5 = 10 marks)
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ResultsPlus

Examiner Comments

This response gains 3 marks, for siRNA binding with mRNA, preventing
tRNA from binding, therefore the protein isn't synthesised.
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Question 6 (a)
Candidates were asked to draw and label a mitochondrion.
This was not answered as well as expected.

The most common mistake was to draw a triple membrane, with 3 lines.

(a) Draw and label a mitochondrion.
: {2)
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N

) &{ ResultsPlus
/--.. Examiner Comments

This gained 1 mark for the drawing, but nothing for the labels as they
are incorrect.
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(a) Draw and label a mitochondrion.
(2)
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ﬂ ResultsPlus
Examiner Comments

2 marks were awarded here for a clear drawing, well labelled.
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Question 6 (b)

Candidates did not score as well as they may have done on this question because the
answers were too vague.

A common mistake was to say that the mitochondria are maternal or from the mother.

It is important to state that they are from the egg cell.

(b) Mitochondrial diseases such as Leigh syndrome are passed on by the mother

during fertilisation.
Explain why a fertilised egg cell will contain only maternal mitochondria.
: — s _ (2)
V21 pRCQBR  AND Al . of ML SRR MNICA. ...
N ¥ < b % £ S
o S R ST L GY Q... (1 Ut

”V/ﬁ ResultsPlus
Examiner Comments

This response gains the second mark point for stating that the part of
the sperm that contains the mitochondria does not fuse with the egg
cell.

< ResultsPlus

| Examiner Tip
Take care that your answer does not repeat the question. A mark
would not be awarded for saying all the mitochondria are maternal.
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(b) Mitochondrial diseases such as Leigh syndrome are passed on by the mother
during fertilisation.

Explain why a fertilised egg cell will contain only maternal nlitgcﬁn_dda.
(2)
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g ResultsPlus

Examiner Comments

2 marks for stating that only the nucleus from the sperm enters the
egg, the remaining organelles do not enter.
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Question 6 (c)(i)

Many candidates recognised that the mitochondria came from the donor egg cell but few
went on to explain that these mitochondria do not carry the mutation.

Some candidates assumed that this question related to transplanting the nucleus from a
donor egg cell without realising that the mutation was in the mitochondria, therefore stating
that there would be no mitochondrial disease because there was no mutation in the DNA.

() Usin_gﬂEQt is possible to produce an embrzo that does not have the
mitochondrial disease.

P
The nucleus is removed from _e(c_i_onor egg cellhn another individual.

e

___—-'—'_‘ - <
The nu from a fettilised egg-from a mother with the mutation is then placed
in the egg cell from the donor. _Tem naked T . @Jﬂm |

(i) Explain why the resulting embryd does not develop mitochondrial disease.

N

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

This response gains 1 mark for recognising that the donor
mitochondria are inherited.
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(c) Using IVF, it is possible to produce an embryo that does not have the
mitochondrial disease.

The nucleus is removed from a donor egg cell from another individual.

The nucleus from a fertilised egg from a mother with the mutation is then placed
in the egg cell from the donor.

(i} Explain why the resulting embryo does not develop mitochondrial disease.
(2)

There&uLbﬂS}embmd@dDeSntCor\mm
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R W < & O

/ ResultsPlus

Examiner Comments

1 mark for stating that all the mitochondria are from the donor egg
ceII

PR
Q) ResultsPlus

Always read the question carefully before you start to compose your
answer.
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Question 6 (c)(ii)

This '‘comment' question requires candidates to distinguish between characteristics
contrlloed by nuclear DNA and mitochondrial DNA.

Many candidates confused this with the inheritance of characteristics from the donor via the
nucleus, or simply stated that the offspring would inherit all characteristics from the parents.

(il Comment on the inheritance of parental characteristics in offspring produced
in this way.

(3)

nun\m:nn#umapar:n}glwht\tﬁ,a-ghnmmez'
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N
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ResultsPlus

y/f*-\}- Examiner Comments
This gains 1 mark for stating that the nucleus contains parental DNA.
Although there is an understanding that the mitochondrial genes are

not from the mother, it does not state where they come from or what
effect that will have.
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(i) Comment on the inheritance of parental characteristics in offspring produced

in this way.
{3}
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a.al\:'s&tmda\.r—m ........ #@“‘2 ..... will aaue. W, MM
%M)_u. ............ \m:a*a . 9o jperears....-.. homtnShES. .

N\

ig ResultsPlus
Examiner Comments

This is awarded 1 mark for stating that the genetic material in the
nucleus is from the parents. It is too confused to gain another mark.
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Question 7 (a)(i)

Most of candidates were able to carry out this % calculation. Some lost a mark because the

answer was not given to 3 significant figures.

2012 1564 91.2
2013 1855 92.3
2014 135 92.7
2015 A 92.3
2016 556 91.9
2017 216 91.6

(@) (i) Calculate the percentage change in the number of cases of measles

from 2013 to 2014.

Give your answer to three significant figures.

1JTy — 135

Lor

(2)

Z ResultsPlus

Examiner Comments

Correct answer gains 2 marks.
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Question 7 (a)(ii)

Candidates found this question difficult to answer. Many just repeated the data. One mark
was available for selecting correct data to answer the question but as this is an 'explain’
question, full marks can only be obtained by making links with the immune system.

(i) One conclusion from the data is that it takes time for an increase in
vaccination rate to reduce the number of cases of measles in children.

Explain why this is a valid conclusion.
(4)

Trece  GoRar. Yoo Mo May B L Rec. e 6 (600G ........
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Seaidar chsAb, ) e v (YT TT S TOE S 10T SV /T T U R—
Aoty 0L T fmke plOCe -

- .'\ B
ig ResultsPlus
Examiner Comments

This response was awarded 2 marks for selecting examples from the
data and explaining that it takes time for memory cells to be produced.
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(i) One conclusion from the data is that it takes time for an increase in

vaccination rate to reduce the number of cases of measles in children.

Explain why this is a valid conclusion.
' r o (4)

Nostunadons. el e Ungrokions. o . wealuited. st op M Measts.............
Pathogun. wivein.. Safhulats. & P, PO L AL Chulat wrotkrngy...........
v —02de B ord T wemony (s QYUNSE. (MeASER0RS. 1L Eahu,
MLWMSLM fo_ e produel s magrophages. e fo et ..
ARG by o ongulry War. g tiod. potnegen. Wit fuge. €ty
,,,,, cam ugin.. Seumilede. 8. lo. pyodid UM mmm
oML s presmawy Spne © o it b bt (o Mo chiceon o

...mmm;,cmfm}m Ohsease..and. e MU {0 1ghk. k.. aﬁamd mtga

<Z£ ResultsPlus
Examiner Comments

This gains 1 mark for explaining that it takes time for memory cells to
be produced. The extra details of the immune response are not
relevant to the question.

<5 ResultsPlus

Examiner Tip
Always read the question carefully and select the information required.
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Question 7 (b)(iii)

Many candidates produced vague answers that did not make the links needed to score
marks. There was much repetition of the stem of the question. Some candidates assumed
that it was the measles vaccine that was repeated.

The most common mark was for saying that vaccinations would produce more memory cells.

(ili) Explain why, following a measles infection, it may be advisable for children to
repeat other vaccinations they have had.

(3)

f

ig ResultsPlus
Examiner Comments

A clear answer that says there is no secondary immune response,
vaccination will lead to more memory cells because otherwise
immunity will be lost.

3 marks awarded.
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(iii) Explain why, following a measles infection, it may be advisable for children to
repeat other vaccinations they have had.
(3)

o At Dy tepencting  NOnGRoRs it will oMt
SQLnnflﬂﬁjﬂ recponde N Mae . dildeea. omd s s
o uda q,u{w Anaawal - SapEe 6 amory 8
c&\\c LA Gicdy wmim Hm mrwmmﬁvy
_anblodits ond B - mvrtﬁ e Wefere
Swmpm,s e onerved o
Thismmm} ol \'i memmM ls_renswed ., Il

m [ ‘JQ\O 0oel ol W LMY h.?d\.j CA

\fﬂw’\“ DSN'QS th(\&\ NCVFT foro 7 = 11 marks)

<g§ ResultsPlus
Examiner Comments

2 marks awarded for explaining that vaccination will lead to a
secondary immune response so antibodies can be produced quickly.

MM‘&H\.\‘\ bt ready (‘Q?& Lhaﬁ _nd et

P
Y BesuitsPus

Make sure that the information in your answer doesn't repeat the stem
of the question.
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Question 8 (b)

Many candidates understood that the waxy cell wall protects the bacterium and that the
bacteria are within tubercles.

Fewer went on to explain why this gives protection.

(b) M. tuberculosis bacteria can remain dormant in the body after infection.

Explain why these dormant bacteria are not destroyed by the immune system.

The  dumond . batkria . ke e feaded a0 buber el which
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ig ResultsPlus
Examiner Comments

A concise answer that gains all 3 marks.
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v g
(b) M. tuberculosis bacteria can remain dormant in the body after infection. .ﬂ»"‘:::i "L,Jr’
Explain why these dormant bacteria are not destroyed by the immune system.

(3)

_ ResultsPlus

Examiner Comments

2 marks awarded for stating that the bacteria are inside macrophages,
and they are encased in tubercules.
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Question 8 (c)(i)

Many candidates were able to carry out this % calculation correctly.

HIV positive 15 521700 37

HIV negative 85 1278400 16

(i) Calculate the percentage of TB patients infected with HIV who died of TB.

9.4 wullion X 0.15 = ), 410, 006 (2}
5213
%0 _ 100
] L0000
ResultsPlus

Examiner Comments

Correct answer-2 marks.

43 GCE Biology A (Salters-Nuffield) 9BNO 01



HIV positive 157. '\,_ 521700 rz i

il

e

HIV negative 857. 1278400 16 /.

(i) Calculate the percentage of TB patients.infected with HIV who died of TB.
G400 000 (2

(7. [[G1go8d szit00

%

Z ResultsPlus

Examiner Comments

Correct answer-2 marks.

<B ResultsPlus

Examiner Tip
Always show your working in a calculation question.

If your answer is correct you will gain full marks, but if you have made
a mistake there may still be a mark for your working.
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Question 8 (c)(ii)

Very few candidates studied the data in detail, therefore many stated that there were more
deaths in people who were HIV positive without referring to the % of deaths, giving an
incorrect answer.

(ii) Describe the effect of HIV on the number of deaths from TB. s 18
and ey (2)

AR petsen Who s peive for M is. much gy Dy
mmefmm'mmm oeong Wk ¢ HIV_ naqptive.
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iﬁ ResultsPlus
Examiner Comments

1 mark awarded for comparing the percentages.
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(i) Describe the effect of HIV on the number of deaths from TB.

CHAN  pesihve. . LacrRases. . . .dhe. Asrwkec..0f ...
D COONR OGS0k BN ne,%mwﬂ

% ResultsPlus
Examiner Comments

A clearly stated comparison between the % deaths.

1 mark awarded.
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Question 8 (c)(iii)

This level-based question required candidates to analyse the 2 sets of data they are given
and apply their knowledge of both the action of HIV and the role of T helper cells in the
immune system to explain the effects of antiviral drugs. There were many Level 2 answers,
with candidates making linkages and analysing both sets of data. Some candidates were able
to give evidence of sustained reasoning and application to reach Level 3.

Explain the effect of using anti-viral drugs to treat HIV on the number of
deaths from TB.
(6)
...... e SER GBI s TR IONONCMNG e Qo YR AT
s e o - L o @ TR ol = 5 UG, oL ¥ o SN T " S GRS - < o 1 - o - WHCI

S TOES. 175 o oo S ST e ¥ ou % W == S InCoeerg....

- o v =Y o N - S gt (@ P e S < PN 0.7 < TR 1% S NI o m = = - S, % = I
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\( / ResultsPlus
/'--‘: Examiner Comments

Linkages made between the action of HIV, the effect of antiviral drugs
and the increase in T helper cells. An explanation is given of the effect
of the increase in T helper cells on the immune system and why this
reduces deaths from TB.

A Level 3 answer-5 marks.

A . ResultsPlus
<

Examiner Tip
Make sure you use both sets of data when answering a level-based
question, otherwise you will be limited to Level1.
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Explain the effect of using anti-viral drugs to treat HIV on the number of
deaths from TB.

(6)
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/'-—-t Examiner Comments

A Level 3 response that refers to the data, explains the action of the
antiviral drugs and links this to the action of HIV and gives a detailed
account of the immune response. Linkages are made and there is
detailed scientific explanation.
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Question 9 (b)

Most candidates were able to explain what an endemic species is. Not all linked it to
extinction of this species.

Very few candidates understood the effect of this on global biodiversity. Some thought that
protecting species could increase biodiversity.

(b) Biodiversity hotspots have at least 1500 endemic plant species.
These hotspots have lost at least 70% of their natural vegetation.

Explain how protection of these hotspots can affect global biodiversity.
(2)

?:aﬁﬁmqmngmﬂghn%b?gh%myﬂb
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NS

ﬂ ResultsPlus
Examiner Comments

This gains 1 mark for explaining endemic.
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(b) Biodiversity hotspots have at least 1500 endemic plant species.
These hotspots have lost at least 70% of their natural vegetation.

Explain how protection of these hotspots can affect global biodiversity.
(2}
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<g£ ResultsPlus
Examiner Comments

2 marks awarded for a clear explanation of endemic and the effect on
extinction

Pl
D | ResultsPlus

Examiner Tip
If a question is about biodiversity, be careful to use maintain where
appropriate, not increase.
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Question 9 (c)(ii)

A straightforward substitution into the equation that many candidates answered correctly.

(ii) The values from the population in the USA can be taken as the expected
values and a y? test can be carried out.

1 6 14 8 64 457
2 4 5 1 1 02,
3 7 13 6 36 277,
4 7 15 8 64 427,
5 6 6 0 0 o
6 8 12 4 16 133 v
7 2 3 1 1 033
8 4 4 0 0 o v
9 4 9 L) 75 2.7
10 3 4 Ay A /[ 0.25 |

Complete the table to calculate the y? value, using the formula

xzzz.(.g:E..'_:'.).z_

SUM 5‘&' QJ‘L (%é)—q =

Answer /g s S

/ ResultsPlus

Examiner Comments

A correct answer gaining 3 marks.

\ J
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Question 9 (c)(iii)

Many candidates could give the correct degrees of freedom and state that chi-squared is less
than the critical value, but few went on to explain the relevance of this.

There seems to be a lack of understanding of the null hypothesis.

(it) The table shows the critical values of chi-squared at different levels
of probability.

1 2.706 3.841

2 4,605 5991

3 6.251 7.815

4 7.779 9.488

3 9.236 11.070

6 10.645 12,592

7 12017 14.067

8 13.362 15.507

9 14.684 6.91

10 15.987 18.307

Deduce the effect of a small founder population on the allele richness in the
population of white-tailed deer in Finland. i
Mo S e e A e xS s e e
LHoe SERCoA L YoV ) bedda. ) OGree £ o
LHhescbae o Mael aso00 Ol Eerence 0 AR

a0 e papolaren  of dheer nCnlgad
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Examiner Comments

A clearly stated, correct answer that gains 3 marks.
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(iii) The table shows the critical values of chi-squared at different levels
of probability.

1 2706 3841
2 4.605 5.991
3 6.251 7.815
4 7.779 9.488
5 9.236 11.070
6 10645 12592
7 12017 14.067
8 13.362 15.507
9 14.684 16919
10 15.987 18307 \or]

Deduce the effect of a small founder population on the allele richness in the
population of white-tailed deer in Finland.

(3)
St S picance Hak 4l gueds pplotton Wmﬂm
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/'--. Examiner Comments

Correct degrees of freedom, statement of probability and correct
understanding of the table.

3 marks awarded.

-

V ResultsPlus
\\

| Examiner Tip
When analysing data you are given, look at it carefully, without any
expectation of what it shows.
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Question 9 (d)

This question concerned natural selection. Most candidates scored at least 1 mark, many
scored the 2 marks that were genetic, but full marks on a question such as this require the
answer to relate to the context that is given. Candidates had to make the link between
heterozygosity index and genetic diversity.

(d) The table shows the heterozygosity index for each population of
white-tailed deer.

0.692 0.742

Climate change may affect the habitat of both populations of deer.

Explain which population is more likely to adapt to changing conditions.
(4)
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3 marks awarded for greater genetic diversity, more likely to have an
advantageous allele and therefore more likely to survive and
reproduce.
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(d) The table shows the heterozygosity index for each population of
white-tailed deer.

0.692 0.742

L=

Climate change may affect the habitat of both populations of deer.

Explain which population is more likely to adapt to changing conditions.
(4)

N Y ;ML woihen. 20d dioue. goe. ,m/ 2l o il be_moe %(
Lt 0‘;137 Adboy 44 4. @ﬂx Jeo..parl. stwr 10atned ...

Z ResultsPlus

Examiner Comments

A well-expressed answer gaining all 4 marks.

)
) ResutsPs

Questions relating to natural selection or evolution will always be in a
specific context. Make sure your answers relate to that context.
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Question 10 (a)(i)

Some candidates only gave either the % or the species, which only gained one mark. A
question where the command word is 'determine’ will always require a calculation. Therefore,
both parts of the answer are required for full marks.

10 Some plants are adapted to grow in shady conditions.

A study was carried out to compare the effect of growing in different light intensities
on rates of photosynthesis of plants.

The plants are rated for levels of shade tolerance.

Plant seedlings of nine species were grown in either 25% or 5% of full sunlight.
All other abiotic factors were controlled.

These seedlings were grown for six weeks and then exposed to full sunlight for
15 minutes. The rate of photosynthesis was measured during the exposure to
full light.

The table shows the results of this investigation for four species of plant.

A Intolerant 410 —t— /) M5

B Intermediate / 300 { 275 }

C Tolerant l 180"_f| l | 210 /

D Very tolerant \ 150 \ 21 9/
—

(a) (i) Determine which species had the greatest percentage change in rate of
photosynthesis when grown in lower light intensities.

(2)
5 B [410- 415 ~112Y>
@ W\ lllﬁ ) /

B -1 s)mm /e

o %fg(f m)mu b3

| nswer . ‘ g D
@152 90"”")xmu' By ’ W-r/,_
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Both parts of the answer given, gaining 2 marks.

AN
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ResultsPlus

Examiner Comments
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10 Some plants are ada@ to grow in shady conditions.

A study was carried out to compare the effect of growing in different light intensities
on rates of photosynthesis of plants.

The plants are rated for levels of shade tolerance.

Plant seedlings of nine species were grown in either 25% or 5% of full sunlight.
All other abiotic factors were controlled.

These seedlings were grown for six weeks and then exposed to full sunlight for

15 minutes. The rate of pRotosynthesls was measured during the exposure to
full light,

The table shows the results of this investigation for four species of plant.

A Intolerant 410 —$Uo 45
B Intermediate 300 MRS ps
& Tolerant 180 3'.:"’.,‘%0 210
D Very tolerant 150 E%’tsa 215
(a) (i) Determine which species had the gre%%w in rate of
photosynthesis when grown in lower light intensities.

(2)
@S 00 = 3/ inaueasl

PR, 4
O"’;go

Answer ..spe<ces O.

ResultsPlus

Examiner Comments

Both parts of the answer can be seen in the answer space, so 2 marks
awarded.
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Question 10 (a)(ii)

Most candidates gained at least 1 mark for linking the light intensity to rate of growth and
many went on to explain the role of light in the light independent reactions. Fewer
candidates made the link between growth and the rate of photosynthesis, and very few
linked an increase in glucose to respiration.
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(i) The rate of growth for all nine species of plant was also measured.
The graph shows the effects of the rate of photosynthesis on the rate of

growth of these plants.
200 T
|
TH25% T
H-light -
150 .
" Rate of growth ,
/a.u. '
: - : 5% H
18 ' “light 1
: nanp {
3 EF 1
50 ] 1 i
u l : "
0 100 200 300 400 500
Rate of photosynthesls/a u.
Explain the effect of light intensity during the first six weeks of growth on the
growth rate of these species of plant. s

(4)
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Examiner Comments

A good answer gaining all mark points.

4 marks awarded.
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(i) The rate of growth for all nine species of plant was also measured.

The graph shows the effects of the rate of photosynthesis on the rate of
growth of these plants.

200
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Explain the effect of light intensity during the first six weeks of growth on the

e —

growth rate of these species of plant.
y (4)

Oyt Qrile, VOUNRA 0 KM Cf 1) Qay. 0k 42001008

poagpis.

__.____:__.g.m_nn____m___u____l_13.u_t_ﬁ.nm}3..gf_zszq_ahwd 0 hgwr. fale g qrom

mmmg(}..u....::hmi...mif.m..ﬁy....:.l.ﬁ.ﬁ,.ﬂn.ya.k...g}.@zm....ar‘flﬁwg:..ﬂ“‘*"’ﬁ“”“ »
SN 7S av. sk 0) Aauth iy aon P flont I i

67 GCE Biology A (Salters-Nuffield) 9BNO 01



-

N
y 1{ ResultsPlus
/'--. Examiner Comments

Links made between the rate of growth and both light intensity and

photosynthesis. An explanation is given of the effect on glucose
production.

3 marks awarded.
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Question 10 (b)

This level-based question asked candidates to compare the rate of photosynthesis in two
types of plant at different light intensities. They were expected to use the Hill reaction.

Many candidates gave a Level 2 answer, using both types of plants at different light
intensities, and correctly describing the Hill reaction. The better candidates were able to
achieve Level 3.

Candidates who simply described the Hill reaction were limited to Level 1 as they were not
modifying the investigation or making any linkages or scientific reasoning.
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*(b) Differences in the rate of photosynthesis may be due to the light-dependent
reactions irkchl

to compare the rate of the light-dependent reaction in
shade tolerant and shade intolerant plants grown at different light intensities.

WW (6)
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A response that correctly describes using the Hill reaction on the two
types of plants at different light intensities. Factors that need to be
identified are clearly described. The role of DCPIP is explained.

Level 3 - 5 marks
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*(b) Differences in the rate of photosynthesis may be due to the light-dependent
reactions in chloroplasts.

Devise an investigation to compare the rate of the light-dependent reaction in
shade tolerant and shade intolerant plants grown at different light intensities.
(6)
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<2Z ResultsPlus
Examiner Comments

A good level 2 answer.

4 marks.
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Paper Summary

Based on their performance on this paper, students should

e make sure they are familiar with the command words used in the question

e use the command word when formulating their answer

e read the question carefully and select the information needed to answer it, putting your
knowledge into the correct context

e do not just repeat the data they are given-this will not gain any credit

¢ level based questions require analysis of both sets of data given-make sure you refer to
them both in your answer.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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