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Introduction

This was the second sitting of the AS paper 8BI0/01: Core Cellular Biology and Microbiology
designed to assess Biological Molecules, Cells, Viruses and Reproduction of Living Things.

Almost every mark on the paper was achieved and almost all questions achieved a full range
of the marks available. However, the mean mark for the paper was low.

Questions that demanded recall tended to score well e.g. when asked to describe the lytic
cycle of a virus or to compare the ultrastructure of eukaryotic and prokaryotic cells.

Many candidates did very well with the questions testing their understanding and ability to
apply mathematical skills.

Unfortunately there are still a significant number of candidates who struggled with the
calculation questions and many were left blank.

Many candidates lost marks through not reading the question carefully often appearing to
answer the question they wanted rather than the one on the paper e.g. comparing amylose
and amylopectin when asked to compare glucose with glycogen.
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Question 1

(@) - (d): These multiple choice questions discriminated well with an average of about 50% of
candidates gaining a mark for each question. Questions 1(a) and 1(b) were most commonly
correct. For Question 1(c) candidates often gave response option D as their answer listing
the organelles from largest to smallest rather than smallest to largest. Question 1(d) was
perhaps the most challenging question with all responses seen.

(e): This was the most commonly gained mark on the paper with over 76% of candidates
successfully calculating the percentage of genes. However, it does still mean that a
significant number of candidates failed to calculate this simple percentage, with some not
even attempting the calculation. Some candidates didn’t get the mark because they rounded
their response incorrectly or used an inappropriate number of significant figures.

This response gained the mark.

i —
(e) The DNA of organelle R contains 37 genes. @of these genes c@i‘or)
L

proteins involved in part of aerobic respiration:

Calculate the pi_ercentage of g\énes coding for these proteins.

(1)
5
= - 0 .35\
0.V X0 = 5135
ANSWEF ... 35S 0 %

ResultsPlus

Examiner Comments
This is an example of the many correct calculations and answers to this question.
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This response gained no marks.

(e) The DNA of organelle R contains 37 genes. Thirteen of these genes code for
proteins involved in part of aerobic respiration.

Calculate the percentage of genes coding for these proteins.

RITTINCE

(1)

34 \00?

i\%

Answer ... 5 ................... B %

ResultsP!

Examiner Comments

This is an example of an incorrect calculation. Don't forget that 10% of the marks on this
paper will be awarded for mathematics.
Make sure you know how to calculate
percentages, etc.

A
"e 2@ ResultsPlus
Examiner Tip

This response did not gain the mark.

(e) The DNA of organelle R contains 37 genes. Thirteen of these genes code for
proteins involved in part of aerobic respiration.

Calculate the percentage of genes coding for these proteins.
(1}

13 X (00 =

Answer ... 55-"55 ___________________ %

ResultsPlus

Examiner Comments

Including an excessive number of significant figures is not appropriate at AS level so this
response did not get any credit.

GCE Biology B 8BI0 01
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Question 2 (a)

Surprisingly, many candidates seemed to have no idea what translocation was and so failed
to score any marks.

Few candidates realised this involved non-homologous chromosomes with many describing
crossing over instead of translocation. Many candidates gave a partial answer making
reference to parts of chromosomes being swapped between chromosomes and gained a
single mark unless it was clear that they were describing swapping between homologous
chromosomes. Several candidates did not realise this had anything to do with chromosomes
and discussed amino acids and changes in codons instead.

This response gained both marks available.

2 Some genetic disorders result from chromosome mutations.

(a) Translocation is one type of chromosome mutation.

Describe how translocation occurs.

ResultsPlus

Examiner Comments

Credit was gained here for making it clear that the chromosome breaks and
then part rejoins with a different (non-homologous) chromosome.
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This response gained no marks.
2 Some genetic disorders result from chromosome mutations.

(a) Translocation is one type of chromosome mutation.

Describe how translocation occurs.

.

Examiner Comments

This is an example of the many candidates that referred to individual bases or
codons involved in translocation rather than whole sections of chromatids or genes.

This response gained no marks.

2 Some genetic disorders result from chromosome mutations.
(a) Translocation is one type of chromosome mutation.

Describe how translocation occurs,
(2)

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

Make sure you know the difference

This is an example of the very common
between translocation and crossing over.

type of response that effectively described
crossing over rather than translocation.
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This response gained one of the two available marks.
2 Some genetic disorders result from chromosome mutations.

(a) Translocation is one type of chromosome mutation.

Describe how translocation occurs.

Oc Seerons ¢ Chow

______________________ ndonna SuOa }qugenmcmxd&e el
Qamma rodiarion gllenrg actvieg 6g

AUCHLOn QV\Z}M&SW\CJ \E‘ga.m._._em,crmee _______ LA NLERUS:

ResultsPlus

Examiner Comments

Swapping sections of chromosomes between non-homologous pairs is an incomplete
answer as it does not make the breaking and rejoining clear, but this response was
awarded one of the two marks available.
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Question 2 (b)

Less than 50% of candidates gave one of the many appropriate names of chromosome
mutation responsible for Down'’s syndrome with many describing, rather than naming,
mutations and many describing gene mutations rather than chromosome mutations.

This response gained no marks.

(b) Name the type of chromosome mutation that results in Down's syndrome.

ResultsPlus

Examiner Comments

This is an example of a common incorrect response.

This response gained no marks.

(b) Name the type of chromosome mutation that results in Down’s syndrome.

Examiner Comments

This is an example of a common error naming an example of a gene mutation rather
than the type of chromosome mutation that results in Down's syndrome.

GCE Biology B 8BI0 01 9



This response gained the mark.

(b) Name the type of chromosome mutation that results in Down’s syndrome.

Resuits+lus

Examiner Comments
This is an example of the most common correct answer given.

10  GCE Biology B 8BIO 01



Question 2 (c)

Many candidates failed to spot the trisomy of chromosome 13 and so failed to score any
marks at all. Many candidates did recognise that there was an extra chromosome on the
13th pair.However, many did not know what this was called (polysomy / trisomy).Of the
candidates that recognised that this was trisomy, a large number assumed this trisomy
was Down’s Syndrome, even though the trisomy was not at chromosome 21. A significant
number of candidates incorrectly thought that there was only one X chromosome and so
thought the person had Turner’'s Syndrome.

Candidates should practice looking at karyotypes and should become familiar with how
real chromosomes look and how they differ from drawings and other diagrammatic
representations. Candidates seemed confused because they expected each X chromosome
to look like an X, not realising that real chromosomes in karyotypes often just look like a
single line.

A significant number of candidates did not spot the extra chromosome and concluded that
this was a healthy female karyotype, with an emphasis on this being female, despite being
told this in the question stem.

Some candidates thought that there were only 22 pairs of chromosomes and that there
should be 23 possibly because the X chromosomes were labelled as X and not 23.

The following response gained both available marks.

GCE Biology B 8BI0 01
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(c) Genetic disorders can be diagnosed by looking at an individual’s karyotype.
A karyotype shows the number of each type of chromosome present in a cell,

The diagram shows the karyotype of the cells taken from a female embryo.

YN 4

AWM
WG 16 1 0
K YR ll

Explain what conclusion can be made about this female embryo.

ResultsPlus

Examiner Comments

Credit was given for recognising that this karyotype has aneuploidy because there was
an extra chromosome 13 (trisomy).

GCE Biology B 8BIO0 01



This response gained one of the two available marks.
(c) Genetic disorders can be diagnosed by looking at an individual’s karyotype.

A karyotype shows the number of each type of chromosome present in a cell.

The diagram shows the karyotype of the cells taken from a female embryo.

YN 4

AN
HHCHE on
TR |

Explain what conclusion can be made about this female embryo.

....................... (Mngd;...)m:.\am) I}M&Waum'ﬂ

ResultsPlus

Examiner Comments

This response gained credit for recognising the extra chromosome 13, but they
incorrectly concluded that this meant that the embryo would have Down's syndrome.
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This response gained no marks.

(c) Genetic disorders can be diagnosed by looking at an individual’s karyotype.

A karyotype shows the number of each type of chromosome present in a cell.

The diagram shows the karyotype of the cells taken from a female embryo.

YN 4

0000010 )
I 5o
AR YR “

(2)

OO ResultsPlus

Examiner Tip

<%ZResults?ﬁlus

Examiner Comments

This is an example of the responses
that correctly identified that the
embryo would be a girl. Unfortunately

Read the question carefully and avoid
restating information already given in
the question as your answer.

this is not worth any credit as the
question states that it is a female
embryo.
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This response gained no marks.

(c) Genetic disorders can be diagnosed by looking at an individual’s karyotype.
A karyotype shows the number of each type of chromosome present in a cell.

The diagram shows the karyotype of the cells taken from a female embryo.

YN o

AN N
WG ®n

14 16

LR YETY |

Explain what conclusion can be made about this female embryo.
(2)

........ Th ﬁ}em?\eemﬁurjncmhnﬁqhe{l'ruc\ermasme,?{w‘hmkvmmlh

ResultsPlus

Examiner Comments

This is an example of the responses that considered that any embryo with two X
chromosomes is a mutant.

GCE Biology B 8BI0 01
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Question 3 (a) and (b) (i)

(@) Most candidates confused mitosis and meiosis and therefore thought that two or three
of the statements were correct.

(b) (i) Many candidates demonstrated that they understood the need for a stain but
ignored the context of the question explaining that stains were needed to see cells or
organelles and not the chromosomes that would be needed to see mitosis.

Very few candidates went onto explain why the stain would be appropriate i.e. that it
would need to be absorbed specifically by the chromosomes/DNA/etc.

This response gained both available marks.

The student was disappointed with the slide that had been prepared because the
nuclei were poorly stained and no stages of mitosis could be seen.

(i) Explain why the student had to make sure that an appropriate stain was used.
(2)

_______________ So...thot the stain cauld bided b e chrowosomes.  and..

Credit was given for the stain binding to the chromosomes and for making them visible.

This response gained one of the two marks available.

The student was disappointed with the slide that had been prepared because the
nuclei were poorly stained and no stages of mitosis could be seen,

(i) Explain why the student had to make sure that an appropriate stain was used,
(2)

£{_‘ .......... G aﬂxmpr{mm ..... SAC e S R eSS e ChmanohOane . . ..

A

Examiner Tip

Examiner Comments

Credit was gained for recognising that the chromosomes
would need to be made visible, but did not go on to

Aim to include a 'because....’
response in an 'explain’ question.

explain how they would be made visible.
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This response gained no marks.

The student was disappointed with the slide that had been prepared because the
nuclei were poorly stained and no stages of mitosis could be seen,

(i) Explain why the student had to make sure that an appropriate stain was used.
(2)

mqrm_rewmofﬂLme ..........

<?Zl?esultsus

Examiner Comments

This is an example of a response where the candidate has confused the context of
the question.

This response did not gain any marks.

The student was disappointed with the slide that had been prepared because the
nuclei were poorly stained and no stages of mitosis could be seen.

(i) Explain why the student had to make sure that an appropriate stain was used.
(2)

TN STU“‘M Ihad TO Ujia_ M Q,PP{OP(MT{,

ResultsPlus

Examiner Comments

This is an example of a response that
lacked specific enough information for
credit.

Examiner Tip

Make sure you address the specific
context of the question asked.

GCE Biology B 8BI0 01
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Question 3 (b) (ii)

Although many candidates clearly had some concept of the method for this core practical
the level of understanding/recall was often disappointing. Many candidates suggested
slicing the root tip ‘more thinly’ and ‘one cell thick'. Obviously, it is not practical to cut things
one cell thick in a high school science lab.Also, the reason it is called a root tip Squash is
because the squashing of the cells helps to make the sample one cell thick. This point was
often missed with many concentrating on describing how to avoid air bubbles.

Heating the acid/stain was the most commonly awarded mark point. Although many
candidates had the idea that the cells need to still be living and dividing whilst being
observed in order to see mitosis happening so were concerned about the time the cells
were in the stain or avoided using acid to prevent killing the cells.

A significant number of candidates suggested using an electron microscope.

Although this would make the chromosomes easier to see, it is highly impractical to use
such a device in a normal school lab setting as they are very expensive.Furthermore, it is
unnecessary as the stages of mitosis can be seen very well using a normal light microscope,
as long as the proper preparation procedure has taken place.This was concerning as all
candidates should have done this practical as it is a core practical, so candidates should
have known that an electron microscope was not necessary to see mitosis.

GCE Biology B 8BI0 01



This response gained just one of the four marks available.

(i) Describe the changes that need to be made to this method to allow stages of
mitosis to be seen.

(4)

""":m ot e

ﬂ"-ﬂf' V}U E}k.@%“ mﬂd Qf‘d

el

o, st he g el Chon 20mm

Wﬁmﬁamd%mdmﬁbeawq‘ud’k

W ﬁfﬁ” ..... w5 bm{ ........ );e ................ 0 ",\,_,__f.'fff"f:j ............ imvedistl, y, m{f

ResultsPlus

Examiner Comments

Credit was given here for using a smaller specimen - implying a shorter root tip as the
original size was stated.

GCE Biology B 8BI0 01
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This response gained two of the four marks available.

(ii}' Destribe fhe‘cﬁaﬁ'gés- that need to be made to this method to aliow'stages of /A2 Q// ,
mitosis to be seen.
(4)

WAl glilvte acidl i ool MOk 1o Lo (k- hya, 11 siisded ..

(g&/ /é CoSEC..winke Gl )Ay Sm/wfc:; fc:
Je cuved_breaui Aiun I Quiltrir pectole i,

Examiner Comments

Credit was given for heating the specimen in the acid and separating the acid and
stain steps.
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This response gained no marks.

(i) Describe the changes that need to be made to this method to allow stages of
mitosis to be seen.

This is an example of the responses that
suggested making use of an electron
microscope instead. Although this would make
the chromosomes easier to see, it is highly
impractical to use such a device in a normal
school lab setting as they are very expensive.
Furthermore, it is unnecessary as the stages of
mitosis can be seen very well using a normal light
microscope, as long as the proper preparation
procedure has taken place.

ResultsPlus

Examiner Tip

Make sure you are familiar with the
techniques and practicals set out in the AS
specification.

GCE Biology B 8BI0 01
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This response gained no marks.

(i) he cha_rlggs that need to be made to this method to allow stages of

m_it/g;_is.mbe seen. -

(4)

JTThe. . Covas 3R Snowd. be _evk_on . O on ONGue. k0. Whe M.

ResultsPlus

Examiner Comments

This is an example of the many responses that focussed on minimising the number of air
bubbles rather than addressing the specific steps of the procedure.
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This response gained all four marks available.

(i) Describe the changes that need to be made to this method to allow stages of
mitosis to be seen.
(4)

tZExammer Comments

Credit was gained for:

using a shorter length of root tip;
heating in acid (and stain);

using acid and then the stain;

macerating the tissue.
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Question 4 (a)

It was disappointing that well over 60% of candidates failed to score any marks on this
straightforward question.

Most candidates attempted to compare amylose and amylopectin rather than glucose and
glycogen therefore comparing the type of glycosidic bond present rather than recognising
that glucose is a monosaccharide and has no glycosidic bonds to hydrolyse.

Candidates should therefore be reminded to answer the question in front of them and not
one that may have appeared on a past exam paper.

This response gained both available marks.
4 Most human cells use carbohydrate as a source of energy.

(a) Explain why glycogen releases energy more slowly than glucose.
(2)

I G _____ L (S L — . Koo f.nkgﬁ.mcda.m.j e g M ______________________

Credit was gained for recognising that glycogen is a polysaccharide and that
glycosidic bonds in glycogen would need to be broken (unlike glucose).

24  GCE Biology B 8BI0 01



This response gained one of the two available marks.
4 Most human cells use carbohydrate as a source of energy.

(a) Explain why glycogen releases energy more slowly than glucose.

(2)

ResultsPlus

Examiner Comments

This response gained credit for recognising that glycogen is a polysaccharide, but
did not go on to explain specifically why it will take longer to release the energy.

This response gained no marks.

Ty

4 Most human cells use carbohydrate as a source of energy.

(a) lain why glycogen releases energy more slowly than
@ B gly glucose.|

(2)

ResultsPlus

Examiner Comments

This is an example of the many responses that
implied that glucose has glycosidic bonds.

Examiner Tip

Make sure you are answering the question
asked and not a different question asked on
a previous exam paper.
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This response gained no marks.

4 Most human cells use carbohydrate as a source of energy.

(a) Explain why glycogen releases energy more slowly than glucose.

ResultsPlus

Examiner Comments

This is another example of a common incorrect comparison, which even makes it
clear that they are answering a different question to that asked on the paper.

GCE Biology B 8BI0 01



Question 4 (b) (i)

Many candidates described only the triglyceride but didn't make any reference to
carbohydrates or proteins, and as a result lost marks.

Many candidates managed to gain credit for reference to the hydrophobic nature of
lipids, but many also described phospholipids instead of triglycerides so lost the mark by
describing them as both hydrophobic and hydrophilic.

Few candidates explained that water would be repelled or absorbed by the different
molecules.

A significant number of candidates considered this to be a question about the formation
of the molecules and thought that the formation of lipids generates less water than the
formation of carbohydrates which is why less water would be present.

As a result only a third of candidates gained any marks for this question.
This response gained no marks.

j‘ﬂ--un-k A tu?g.ﬁ hﬂ.ﬂwy“ W (P_.g—’ M rodocy
(b) When human cells haveé used ‘L?p carl ohgrdrate, they will use lipid and ther}h’

protein as a source of energy. L rot
The table shows the water content and energy content of three food sources. &k onA2—

Carbohydrate 2to3 16.8 421063 3528
Triglyceride 0 37.8 378 567000
Protein 2to3 16.8 421t06.3 100800

(i) Explain why the water content of triglyceride is different from the water
content of carbohydrate and protein.

Examiner Tip

<@Z - Results@lu;

Examiner Comments

triglycerides and phospholipids and therefore thought that it phospholipids.

This is an example of the responses that confused Don't confuse triglycerides with

was the bilayer that prevented water being associated with
the molecules. Just describing carbohydrates and proteins
as being soluble is not clear enough for explaining why they
would have water associated with them.

GCE Biology B 8BI0 01
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This response gained all three marks.

(b) When human cells have used up carbohydrate, they will use lipid and then
protein as a source of energy.

The table shows the water content and energy content of three food sources.

Carbohydrate 2to3 16.8 42t06.3 3528
Triglyceride 0 37.8 37.8 567000
Protein 2to3 16.8 421t06.3 100800

(i} Explain why the water content of triglyceride is different from the water
content of carbohydrate and protein.

(3)
SOk 2A0y QAo Ak QNCo90n,
X o

.............. Yk k.t\,....._ﬂp\.d Conponany. O Mglytend. fegels W
Wm\n“

Y hsmm, an.. \\@. \g

mwummm s.kqw a0 Foon.

<@\ZResults?@lus

Examiner Comments

Although this candidate has made a mistake in describing the structure of a triglyceride
they have gained credit for recognising that they are hydrophobic and would therefore

repel water. They have also explained the difference by explaining why carbohydrates and
proteins would be associated with water.
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This response gained two of the three marks available.

(b) When human cells have used up carbohydrate, they will use lipid and then
protein as a source of energy.

The table shows the water content and energy content of three food sources.

Carbohydrate 2to3 16.8 421063 3528
Triglyceride 0 37.8 37.8 567000
Protein 2to3 16.8 42t06.3 100800

(i) Explain why the water content of triglyceride is different from the water
content of carbohydrate and protein.
(3)

LTAINS. k. A OPRO G RGCUAOL. NOE Yo oble

ResultsPlus

Examiner Comments

Credit was given here for recognising that triglycerides are hydrophobic and would therefore
repel water to explain why they have zero water content. However, it does not explain why
they are different from the water content of carbohydrates and proteins.

GCE Biology B 8BI0 01
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This response gained one of the three marks available.

(b) Wh;n human cells have used up carbohydrate, they will use lipid and then
protein as a source of energy.

The table shows the water content and energy content of three food sources.

Carbohydrate 2to 3 16.8 42106.3 3528
Triglyceride 0 37.8 37.8 567000
Protein 2to3 16.8 42t06.3 100800

(i) Explain why the water content of triglyceride is different from the water
content of carbohydrate and protein.

'ﬂg\gumus are
v (wakr hahiny )‘Tﬁxa 5.
C\n HLS\B@(‘M C;on%—a“ng -|hree

ResultsPlus

Examiner Comments

Credit was given for recognising that triglycerides were hydrophobic, but the response
does not go on to explain why the water content would be zero and makes no comparison
to carbohydrates and proteins to explain why they are different.
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This response gained no marks.

(b) When human cells have used up carbohydrate, they will use lipid and then
protein as a source of energy.

The table shows the water content and energy content of three food sources,

Carbohydrate 2to3 16.8 42t06.3 3528
Triglyceride 0 37.8 378 567 000
Protein 2to3 16.8 4.2106.3 100800

(i) Explain why the water content of triglyceride is different from the water
content of carbohydrate and protein.
(3)
{M&“'ﬂﬁ'\\’]fv@ﬁﬂhg‘um,mCd‘d%%&\’?nn ......... (paCkion.. Musk

7N mr\h%wm\méi% ........... | n*j ......... ocdS..,. (Kleaging... tet.
volt( - tngeenleS. Wan . (0. tod. - Coboyindes . Do

“OQ ResultsPlus

Examiner Tip

Make sure you make reference to the data
tables provided and not just your own recall
of information.

This is an example of the responses that
explained the difference in water content as
being due to how the molecules are formed.

As water is formed in all three reactions it does
not explain why the triglyceride has no water
content, especially as it is clear in the response
that more water would be produced.

GCE Biology B 8BI0 01
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Question 4 (b) (ii)

Very few candidates linked the hydrocarbon structure of triglycerides to its energy storage
capacity.

The most common mark was for recognising that triglycerides have no water content,
although some said that triglycerides have ‘no osmotic effect’ due to lack of water and that
therefore this meant they had more energy. This is an incorrect conclusion as the two are
unrelated in this case.

Many candidates also compared the total energy stored rather than comparing the energy
per gram in wet and dry matter as evidence to explain why triglycerides are a good energy
store.

This response gained one of the two available marks.

(i) Using the information in the table, explain why triglycerides are a good
energy store.

<d\ A
ResultsPlus Q Resultsr
Examiner Comments Examiner Tip

us
Credit was given for recognising that When a question asks you to make use of
triglycerides have a high proportion of the information in the table - it would be a
hydrogen relative to oxygen in their structure, good idea to refer to relevant data from the
but the candidate does not make any use of table in your answer.

the information in the table.
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This response gained no marks.

(i) Using the information in the table, explain why triglycerides are a good
energy store.

.................... A (\jﬂ"&W\Mweaﬁnad-&ijSﬁ“ﬂln‘ftd-m*? oVl lad\e.

L

ResultsPlus

Examiner Comments

Although this response does make use of the information in the table they have not compared
the energy content in wet and dry matter with that in carbohydrates and proteins and the total
energy stored does not provide information about why it is a 'good' energy store.

This response gained both available marks.

(i) Using the information in the table, explain why triglycerides are a good
energy store.

us

Examiner Comments

Credit was given for recognising that triglycerides have no water and that they have a higher
energy content per gram than both proteins and carbohydrates in both wet and dry matter.

GCE Biology B 8BI0 01
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Question 4 (b) (iii)

Most candidates found this question difficult and made a variety of guesses about energy
storage in different types of foods. However, relatively few noticed that the units were
different in this column compared to the other columns and, as such, a direct comparison
between columns could not be made.

This response gained no marks.

: |
(i) Explain why the ‘total energy stored’ column in this table is of limited use in
drawing conclusions about the energy content of these food sources.

+lus
Examiner Comments

This is an example of a response that confuses energy stored with food consumed
and does not make clear reference to the data provided.

This response gained one of the marks available.

(iii) Explain why the ‘total energy stored’ column in this table is of limited use in
drawing conclusions about the energy content of these food sources.

ResultsPlus

Examiner Comments

This response gained credit for recognising that units for mass were not provided
in the total energy column.
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This response gained both marks available.

(iii) Explain why the “total energy stored’ column in this table is of limited use in
drawing conclusions about the energy content of these food sources.
(2)

..... MC&MM?\"S fﬁtt&tﬂmogﬂxmuw%we

ol o\ [gld W

i

Plus
Examiner Comments

As well as recognising that the mass is not recorded it goes on to conclude that it means
that you can't make a comparison for a full answer to this 'explain why' question.
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Question 5 (a)
Most candidates achieved some marks on this question.

However, many lost marks because their answers were not comparative enough, often
listing features of prokaryotes and eukaryotes separately without comparing them e.g.
prokaryotes have a nucleoid, with no mention of eukaryotes’ nucleus.

Many candidates only described differences and no similarities, despite being asked to
‘compare and contrast’ in the stem of the question.

This response gained just one of the four available marks.

5 Eukaryotic cells and prokaryotic cells have similarities and differences in their
ultrastructure.

(a) Compare and contrast the ultrastructures of eukaryotic cells and prokaryotic cells,
(4)

O\.MM&)WS‘L.M ...... RN Mﬂgb&\@&wﬁb

eSS Do g O oSS WY, Mapppans. ta. Sho Gh....

........ Q&QNmLMWMM\BabM,¥WLmM&MMM
Mhayonadion. nd. Xiype. - G- Bre CONC B 0y B RN 4. kax....,.n%&.a,ph\wﬁ\,a,.,...,
\hommwm¢wmm\m ....... &My oapg.Jedupd..

s S W,HM%MW\MWv&WPM&»

A
ResultsPlus - oO ResultsP

Examiner Comments Examiner Tip

Only the comparison of the nucleus was When a question asks you to compare and
covered in this response. contrast and has four marks associated with it
you should aim to make four clear points for
the marks and not just one lengthy point.
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This response gained all four marks available.

5 Eukaryotic cells and prokaryotic cells have similarities and differences in their
ultrastructure.

(a) Compare and contrast the ultrastructures of eukaryotic cells and prokaryotic cells.

W"‘J;(kw&ﬂﬂ 7‘““““‘85“1"“@5 comboumn o cel?
mm:m.a& W&,Mﬂ@ mmw

ﬂExammer Comments

Credit was given for comparing:

nucleus
* membrane bound organelles
size of ribosomes
(also cell wall structure, but max 3 differences)

The 4th mark was given for recognising that they both contain ribosomes.
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This response gained no marks.

5 Eukaryotic cells and prokaryotic cells have similarities and differences in their
ultrastructure.

(a) Compare and contrast the ultrastructures of eukaryotic cells and prokaryotic cells.
(4)

oL

e mptw COM

...... AAA AT B LOW . O W&Oﬁj\«jmﬁ( Trsom

....... CUMAALAAAS. O 1A OIS NS A B POY YA
SO SR SEAMUCLS. LV O EAKZ OSe AARLCRAN

ResultsPlus

Examiner Comments

This is an example of a response where although the candidate recalled some
relevant information the comparisons made were wrong and the focus of the
answer is only on the outside of the cell and not the contents.
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This response gained just one of the four marks available.

5 Eukaryotic cells and prokaryotic cells have similarities and differences in their
ultrastructure.

(a) Compare and contrast the ultrastructures of eukaryotic cells and prokaryotic cells.
ontras \trastructures rokaryotic cell
(4)

I e LLNR

- - T g
O W

ukwmmhnhmmmmw%
..... MO B O A o

Tukar_and Polomyiton et Yowe, Quitlic. modeciad edmidn. ...
Mmﬁmwmnﬂ’nwmdxm

ResultsPlus

Examiner Comments
Credit was given for comparing the presence and absence of a nucleus.
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Question 5 (b) (i)

Many candidates did well on this question, particularly with their descriptions of
nucleotides. However, some confused the structure of DNA with a protein and referred to

‘polypeptides’ and ‘amino acids’ which are not part of DNA.

This response gained just one mark.

(b) Some antibiotics inhibit RNA synthesis and protein synthesis in cells,

Actinomycin D, Rifamycin and a-Amanitin are antibiotics that work by binding to
molecules in a cell. This inhibits protein synthesis.

The scientists who developed these antibiotics had to find out which types of cell

were affected and which molecule they were binding to.

The table shows the types of cell that these antibiotics affect and the molecule

that they bind to.

Actinomycin D | Prokaryotic and eukaryotic | DNA
Rifamycin Prokaryotic only RNA polymerase
a-Amanitin Eukaryotic only RNA polymerase

(i) Describe the structure of a DNA molecule.

Examiner Comments

<@Zl?esults‘@lus

gained just one mark.

This is an example of the many responses
seen that just described a single nucleotide
rather than the whole DNA molecule so

ResultsPlus

Examiner Tip

Remember that a DNA molecule is a
polymer and not just a mononucleotide.
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This response gained no marks.

(b) Some antibiotics inhibit RNA synthesis and protein synthesis in cells,

Actinomycin D, Rifamycin and a-Amanitin are antibiotics that work by binding to
molecules in a cell. This inhibits protein synthesis.

The scientists who developed these antibiotics had to find out which types of cell

were affected and which molecule they were binding to.

The table shows the types of cell that these antibiotics affect and the molecule

that they bind to.

Actinomycin D | Prokaryotic and eukaryotic | DNA
Rifamycin Prokaryotic only RNA polymerase
a-Amanitin Eukaryotic only RNA polymerase

(i) Describe the structure of a DNA molecule,

ResultsPlus

Examiner Comments

This response is an example of the many seen that were clearly confused about
what the question asked and what a DNA molecule is.

GCE Biology B 8BI0 01

41



This response gained no marks.

(b) Somaranitibioticsinhibit RiNArsynthesis and-protein synthesis in'cells’

Actinomycin D, Rifamycin and a-Amanitin are amuilsionies that work bygisinelimg to
mioleeules in a cell. Thisginhibits proteimsynthesis.

The scientists who developed these amsilviaties had to find out whicHityes ofieell
were SHEEEEENd whichmmoleedlie®they were BiNding o,

The table shows theligpesief cell that thesefaftibiatigsaffest and thoimelesue

that theylSINGWG"

Actinomycin'D | Prokaryotic and eukaryotic = DNA
Rifamycin |+Prokaryotic only RNApolymerase
‘a-Amanitin - Eukaryotic only RNAbolymerase

() Describe the structure of a DNA molecule.

N DA mdléate nelugle) g ge/@ac max;m(
JU AN @0 WhCh k. (€5!df°j

ResultsPlus

Examiner Comments

Q ResultsPlus
Examiner Tip

No specific attempt has been made to Make sure you learn the structure of the

describe DNA structure.

important biological molecules in the
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specification and when asked to describe the
structure, be specific and don't stray into its
function only.




This response gained all three marks available.
(b) Some antibiotics inhibit RNA synthesis and protein synthesis in cells.

Actinomycin D, Rifamycin and a-Amanitin are antibiotics that work by binding to

molecules in a cell. This inhibits protein synthesis—

The scientists who developed these antibiotics had to find out which types of cell
were affected and which molecule they were binding to.

The table shows the types of cell that these antibiotics affect and the molecule
that they bind to.

Actinomycin D | Prokaryotic and eukaryotic | DNA

Rifamycin Prokaryotic only RNA polymerase

a-Amanitin Eukaryotic only RNA polymerase

(i) Describe the structure of a DNA molecule.

g & deoruybosc (pntok g J,,gw ) A pm,sp_,__‘.'.:I'.._______‘.,....ii
o oup. 0N A Mvo%tmm

<@Zl?esultsﬁlus

Examiner Comments

Credit was given for:
two polynucleotide strands forming a double helix
mononucleotides with their structure described
phosphodiester bonds between the sugars and phosphates
hydrogen bonds between the complementary pairs.

For a maximum of three marks.
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Question 5 (b) (ii)

Many candidates found this question difficult and incorrectly started to describe DNA
replication even though the stem of the question clearly stated ‘protein synthesis'. Although
candidates did tend to recognise that mRNA synthesis would be inhibited and some
recognised that the DNA strands would not be able to separate.

No candidate attempted to explain why both prokaryotic and eukaryotic cells would be
affected by Actinomycin D.

This response gained two of the three marks available.

(i) Explain the effect of Actinomycin D on protein synthesis.
(3)

Qf' ....... FPUH,UL .......... 59&}165@ ......................................................................................................................................................

W/ZExammer Comments

This is a clear explanation about why
Actinomycin D would slow protein synthesis

Examiner Tip

Examine all data provided in tables carefully
- itis included for a reason.

- by preventing DNA strands separating and
therefore preventing the synthesis of mRNA.
However, it did not attempt to explain the
second column of the table as to why it
affected both prokaryotic and eukaryotic cells.
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This response gained no marks.

(i) Explain the effect of Actinomycin D on protein synthesis.

Ty Weald  poevery WL ONVA

vZExaminer Comments

This is an example of the many responses
that focussed on the effect on replication
rather than protein synthesis and
therefore gained no marks.

O

Examiner Tip

Read the question carefully.
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This response gained no marks.

(ii) Explain the effect of Actinomycin D W
(3)

Actinom ﬂcm D _Ogfect) bath Proxquetic cod
._._eum ...................................................................................................................................................................................................

ﬂExammer Comments

Several candidates, like this one,
thought that it would have no effect as
they thought that DNA is not involved
in protein synthesis.

Pl

5\ Resultst
Examiner Tip

Remember that protein synthesis

involves both transcription and
translation.
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Question 5 (b) (iii)

Most candidates recognised that this would have a negative effect on protein synthesis.

However, many thought that RNA polymerase being inhibited would stop translation and

spent a long time explaining this rather than recognising the role of RNA polymerase in
transcription.

Some candidates lost marks because they described what happens in normal circumstances
(function of RNA polymerase described), but then failed to say what would happen if RNA

polymerase was inhibited.

No candidates attempted to explain why the different antibiotics affected different cell
types.

This response gained two of the three marks available.

(iii) Explain the effect of Rifamycin and a-Amanitin on protein synthesis,

(3)
‘ ﬂ'{ﬁw ok, YA piaaezse 1. g}uk‘_t_:_rr_}.;!k‘_i; ________________________________________
'_._.7{.12.@..1_-.:;',_-;%.43 _________ Ao, WA plyiomie  frar S‘jﬁﬂ‘i‘\g&'/ﬁ ________ MIWA......

Credit was given for recognising that RNA polymerase would be inhibited and that this

antibiotics effect different cell types, but does not go on to attempt to explain why.

would prevent mRNA formation. The candidate recognises from the table that the different
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This response gained one of the available marks.

(iii) Explain the effect of Rifamycin and a-Amanitin on protein synthesis.

(3)

W work as

arowse He reaon

ResultsPlus

Examiner Comments

This response gained credit for inhibiting the RNA polymerase but did not go on to
explain what the effect of that inhibition would be on protein synthesis or why the
different antibiotics work on different cell types.

This response gained no marks.

(iii) Explain the effect of Rifamycin and a-Amanitin on protein synthesis.

us

Examiner Comments

This is an example of the many responses that described RNA polymerase as having a role in
translation rather than transcription.
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This response gained no marks.

(iii) Explain the effect of Rifamycin and a-Amanitin on protein synthesis.

w MM[/ b Hanue Hae. A
wH moewlte .

%
Resultst’lus
Examiner Comments
This is an example of a response that lacked clarity on how protein synthesis would be prevented.
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Question 6 (a) and (b) (i)

(@) Only approximately a third of candidates successfully identified which pair of viruses had
an envelope, with only just over 20% recognising which viruses had a helical capsid.

(b) (i) This was well answered by the majority of candidates with most scoring 2 or 3 marks
with some excellent detailed descriptions seen. Some candidates described the
lysogenic cycle instead, with some suggesting that the virus DNA was only copied when
the host cell went through mitosis.

This response gained all three marks.
(b) When a bacterial cell is infected with A (lambda) phage, the virus will enter the

Iytic cycle.

(i) Describe the lytic cycle of a virus. .
..... X The oha oAkt
#The. qeners samaal. hoaes evec.. e host. r_eﬂmhnuy ............................................
* The. gencric. Monea al coplicores i Aot WO DAA:.. o
¥ The Capsid s Forred
#.The sarod pors. o85emhde . vo. perrma e vAruges
FoThe virwdes . leme the coll ot Mo cll Myses. ...

ResultsPlus
Examiner Comments

This is an example of the many clear descriptions of the lytic cycle seen that gained all
marks possible.
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This response gained just one of the three marks available.

(b) When a bacterial cell is infected with A (lambda) phage, the virus will enter the
Iytic cycle.

(i) Describe the lytic cycle of a virus.

ResultsPlus

Examiner Comments

Credit was given for recognising that the viral genetic material goes into the host cell.
However, in the lytic cycle the DNA is not only replicated when the host cell undergoes
mitosis in the lytic cycle.
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Question 6 (b) (ii)

Most candidates seemed to be confused by this question and were not able to manipulate
the data to get the correct answer. There were many blank responses showing no attempt
made at all.

Most candidates did not use all the data given to them in the stem of the question. Some
just attempted a simple calculation for MOI using the concentrations given ignoring the
scientists desire to use a MOI of 0.5.

Many candidates struggled to manipulate values with powers of 10 and therefore made
mistakes in their calculations.

Candidates should be reminded that they are expected to be able to use higher level GCSE
mathematics skills in their AS Biology and that many calculations required will be multi step
calculations.

This response gained all three marks available.

(i) The multiplicity of infection (MOI) is one factor that determines whether a
virus enters the lytic cycle or latency.

number of infectious virus particles
number of target cells present

MOI =

A scientist needed to use a MOI of 0.5 for an investigation.

The virus particles were at a concentration of 2 x 10°cm™ and the bacteria
were at a concentration of 8 x 10°cm™.

Calculate the volume of virus particles that should be added to 0.25 cm?® of

bacteria.
(3)
o5 (xl0D ¥ 2 (m?
(85109 v (0. 79D
6-5 = (o9 xocea’
~2 0000000
16000 Ooc0 = (U {Oq)ﬁ'xcu3
2-0.05h”
AnSwer ... 0.05.... cm?

ResultsPlus

Examiner Comments
This is an example of one of the common methods used to calculate the correct volume needed.
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This response gained one of the three marks available.

(i) The multiplicity of infection (MOI) is one factor that determines whether a
virus enters the lytic cycle or latency.

number of infectious virus particles
number of target cells present

MOI =

A scientist needed to use a MOI of 0.5 for an investigation.

The virus particles were at a concentration of 2 x 10°cm* and the bacteria
were at a concentration of 8 x 108cm™,

Calculate the volume of virus particles that should be added to 0.25cm? of

bacteria.
(3)
q -
a2 x 10 om™?
0L = .
4 2 x l0%cem
q —
2% Jp! em 3
2 g - ,5_-'-_
E < o Com™ ¥
, 0.5 = 2x10% o2 s 3 xlo%cm3
’...'.-_"- » - 'l —
: 5 5 5
ANSWET ..o .cm?

ResultsPlus

Examiner Comments

This is an example of the responses that gained a mark for calculating the MOI by using equal
volumes of the concentrations given, but then failed to calculate the volume of virus that would be

needed to be added to the 0.25cm? of bacteria.
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This response gained no marks.

(i) The multiplicity of infection (MOI) is one factor that determines whether a
virus enters the lytic cycle or latency.

number of infectious virus particles

MOI =
number of target cells present

A scientist needed to use a MOI of 0.5 for an investigation.

The virus particles were at a concentration of 2 x 10°c¢cm™* and the bacteria
were at a concentration of 8 x 10°cm™.

Calculate the volume of virus particles that should be added to 0.25cm® of

bacteria.
(3)
| Ixiofem
- _.____._._.__,_._n
G- LSem®
ANSWET .o cm?

OO ResultsPlus

Examiner Tip

This is an example of the many responses
that set out some of the values but failed to
apply the information provided so made no

Read all the information provided in a
question carefully and when setting out
figures check that they make sense.

relevant calculations.
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Question 7 (a) (i)

Many candidates struggled with the specific context of this question. Many just wrote
general answers about the secondary and tertiary structures of proteins. Many did not link
the triple helix structure with the fact that it had repeating patterns.Although some did
recognise that bonds would be needed to hold the polypeptide chains together (although a
few specified that these would be peptide bonds).

Very few candidates made any mention of R-groups, which are responsible for all the folding
of the protein.

This response gained no marks.

(i) Explain the significance of repeating sequences of amino acids in the
formation of tropocollagen.

Results+lus
Examiner Comments
This is typical of the many responses that made reference to secondary or tertiary

structure in general terms, without attempting to explain the significance of the
repeating sequence specifically in the bonding of the chains together.
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This response gained one of the two available marks.

(i) Explain the significance of repeating sequences of amino acids in the

formation of tropocollagen.

Examiner Comments

This response recognises that the repeating pattern enables bonding to take place between the
chains, but does not describe what may be significant about the amino acids involved to enable this
to happen.

This response gained both marks.

() Explain the significance of repeating sequences of amino acids jn the

formation of tropocollagen. oA
th W8 smd (2)

Euery. thurcl armuno acicl. m%m ..... wihich _can i an tha.
sicle af. thz ....... m,ace ...... hudey,. -1aaty. Highe. hydrogren

Examiner Comments

This is an example of the few responses that mentioned glycine and why it was significant in the
repeating sequence for bonding of the chains together.
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Question 7 (b) (i)

Most candidates achieved one mark on this question for describing the effect of
hydroxyproline on the pattern of data in the graph. However, most candidates missed
the second mark as they did not follow through with their explanation and do what the
guestion asked them to. Most candidates simply stated the trend, but did not explain why
hydroxyproline was important.

This response gained both marks.
(b) Hydroxyproline and proline are components of collagen.

The graph shows the effect of temperature on the helical structure of collagen
with hydroxyproline and collagen without hydroxyproline.

100 T - ..
g W L .
> 80 ; T S Collagen without
5 gg hydroxyproline
g ig . T ——— Collagen with
T 304 g hydroxyproline
= 20
I 10 o

0 1 | .l.— 11 : MWM

0 10 20 30 4QgnBOL 60 70
Temperature / °C of -
iy

(i) Analyse the data to explain the importance of hydroxyproline in the structure
of collagen.

louk l*odﬁf{] m\gm N albsgen e Woical, Snagh

(2}

a. hm; 0 ) DAL L. W Lv&u faf‘vvdﬂjm bundd. f' i beneen M
A s, o here fire. e deeryy it ded i 00X e bredh, Mz

Aok s anigy 1 iastatalk O g ke hediCrhuin bdhope oF

Examiner Comments

As well as clearly describing the effect of hydroxyproline using data from the graph the role of
hydroxyproline in maintaining the helical structure is explained.
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This response gained no marks.

(b) Hydroxyproline and proline are components of collagen.

The graph shows the effect of temperature on the helical structure of collagen
with hydroxyproline and collagen without hydroxyproline.

100 yum

F 9 L UBNEAN ENN AN RS T !
o 80 1 : immmn annmn LU Collagen without
= Eg BN RN hydroxyproline
E O ; I
% 40 HH N o] — Collagen with
T 304 NG hydroxyproline
T 20 N T !
g PboblT |
0+ '
0 10 20 30 40 50 60 70
Temperature / °C

(i) Analyse the data to explain the importance of hydroxyproline in the structure

of collagen.
(2)

_coMagens  with  Wydrexgers\ine  can  exist
cinc wigher YemPl dhan o these withends

CongergypreMae

OO ResultsPlus

Examiner Tip

tzExaminer Comments

This is a typical example of responses that
did not use the data from the graph clearly in
their explanations or attempt to explain the

When provided with data in a graph, use
it carefully and check what the axes are
labelled.

role of hydroxyproline.
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This response gained no marks.

(b) Hydroxyproline and proline are components of collagen.

The graph shows the effect of temperature on the helical structure of collagen
with hydroxyproline and collagen without hydroxyproline.

100

F 9
E .10 R SR VN . v —— Collagen without
5 ;g N : hydroxyproline
E ig NN | —— Collagen with
s 30 - hydroxyproline
5 20 ;
T 10 &

0

0 10 20 30 40 50 60 70
Temperature / °C

(i) Analyse the data to explain the importance of hydroxyproline in the structure

of collagen.
(2)

.............. 0. CONAGeN &Sty
.......... b DMJM

YOGNQ LA GMOX Ih £ o A\l DOAK .
o SN0 Hmper AUt \NCreases  colOgen. wdh . ongl Widnow
DYAMY LRGSO DNSROSQS,

<@Zl?esults@lus

OO ResultsPlus

Examiner Comments Examiner Tip

Read the question carefully and the
data provided.

This is an example of a response that essentially
ignored the data provided and the question
asked and just attempted to describe the
structure of collagen.
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This response gained one mark.

(b) Hydroxyproline and proline are components of collagen.

The graph shows the effect of temperature on the helical structure of collagen
with hydroxyproline and collagen without hydroxyproline.

100

90

80

T e Collagen without

70 4

14t hydroxyproline
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30 E
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(i) Analyse the data to explain the importance of hydroxyproline in the structure

of collagen.

o Collagen . with
J?ﬁuzqm Q@T?&W

Yo lose MY teddiad fin N c

(2)

loma("s

ResultsPlus

Examiner Comments
This is an example of the responses that used the data

to describe the effect of the presence

of hydroxyproline, but did not go on to attempt to explain the effect hydroxyproline had on

the helical structure.
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Question 7 (b) (ii)

Most candidates attempted to interpret data in the table and made reasonable attempts,
particularly recognising the correlation with body temperature. However, many decided
that because calves have the highest body temperature their collagen would be least stable
ignoring that they have a higher proportion of proline and hydroxyproline in their skin.

Few candidates referred back to the graph to calculate shrinkage temperatures and use
that in their responses. Some who did refer back to the graph assumed that the cod would
follow the graph with no hydroxyproline ignoring the 15.5% in the table.

Candidates should ensure they use clear language when they are analysing data. Avoid
using phrases like ‘quite high’ or ‘fairly stable’ as they are not clearly comparative.

Candidates should use all the information provided in the question, particularly when
directed to use ‘the data in the graph and the table.’

This response gained one of the four marks available.

(ii}) The table shows information about the skin collagen of three animals and the
body temperature of each animal.

37

241028

| Cod 155 | 10to 14
| : ]

The thermal stability of collagen is described by its shrinkage temperature (T).
This is the temperature at which 50% of the helical structure is lost.

Analyse the data in the graph and the table to comment on the stability of
collagen in these animals,
(4)

?umf‘hry, ol proline . and h:ﬂduﬂgpmlir‘iﬂ in.__ckin _cclagen dectm e
when  bedy fomgeiotue decmage .
2 colt bow  \igest /. ot poline and wdwayprline it Lighest

bochyt bmpm'fu.m inall & animal
There. @ le o diffgrenc of 40/ b proling A L.Li(jf“[i?mhﬁ.ﬂ betucen

et 4 shark
.. stobiliby of . cdageo  noma. wheo . Aemperobure inciease

%
Resultst’lus
Examiner Comments
Credit was given for recognising the trend between % of proline and hydroxyproline with body
temperature, but no further relevant analysis of the data related to stability of collagen was
provided.

GCE Biology B 8BI0 01 61



This response gained all four marks available.

(i) The table shows information about the skin collagen of three animals and the
body temperature of each animal.

Calf 23.2 37
Shark 19.1 2410 28
Cod 15.5 10to 14

The thermal stability of collagen is described by its shrinkage temperature (T)).
This is the temperature at which 50% of the helical structure is lost.

Analyse the data in the graph and the table to comment on the stability of
collagen in these animals.
(4)

Arcw%hmlgrafhnumnnwdet pecakure (1) of Dre
.Cati.?pm At Wmdpmu-m it 49°C and naDnouk. hvpl-nxdardw
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Tl tadle, tian €2 haa e liphaot bady tem wne, Ansd
Bre e flmat  pectenkrge. of P line wnal %mdpmum,ﬂ 16
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ResultsPlus

Examiner Comments
Credit was given here for:
« using the first graph to calculate the shrinkage temperatures of collagen
« identifying the correlation between body temperature and % of proline and hydroxyproline
+ identifying that the shark would have the most stable collagen because it has the highest %
+ making it clear that the presence of hydroxyproline increases the thermal stability of the collagen.
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This response gained three of the marks available.

(ii) The table shows information about the skin collagen of three animals and the
body temperature of each animal.

Calf 23.2 37
Shark 19.1 24 to 28
Cod 15.5 10to 14

The thermal stability of collagen is described by its shrinkage temperature (T).
This is the temperature at which 50% of the helical structure is lost.

Analyse the data in the graph and the table to comment on the stability of
collagen in these animals.

(4)

Te....cohmal-.,.

<@\ZResults@Ius @ ResultsPlus

Examiner Comments Examiner Tip
This is a typical example of the many responses When asked to analyse the data in the
that gained three marks for using the table graph and the table make sure you clearly
well to describe the trends and concluding that use both and don't ignore information
hydroxyproline makes collagen more stable and provided in the question - it has been
that the calf would have the most stable collagen. included for a reason.
However, they have ignored the information

about the shrinkage temperature and not gone
back to clearly use the data in the graph.
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Question 8 (a)

This question elicited a wide range of responses from candidates. There were a significant
number of clear, well-presented answers with clear working shown and a correct ratio
obtained.

Some candidates lost a mark for expressing their answer in an inappropriate way.
Candidates should be reminded that the lowest common denominator and no decimal
points should be used in ratios.

Unfortunately many candidates appeared to be confused by this question and did not even
attempt to answer it. Some seemed confused by all the different variables involved (i.e. the
names of the Hb and all the names of the types of polypeptide chains). For example, many

candidates calculated a ratio between the three different types of haemoglobin and not the
four different polypeptide chains present.

It would help candidates to put their final answer on the answer line, especially when their
work is very convoluted so that examiners clearly know which answer to mark. Candidates
should also make sure to show their work so that they can possibly get partial credit, even if
they make a mistake in one of the intermediate calculations.

This response gained two of the three marks available.

8 There are three different types of haemoglobin in the blood of an adult human, Each
haemoglobin molecule is composed of four polypeptide chains.

(a) The table shows information about these types of haemoglobin.

HbA, 96 2a and 2
HbA, 3 2aand 26
HbF 1 2a and 2y
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Calculate the ratio of polypeptide chains present in the blood of an adult human.

H\Omﬁ \ oA, Hbf
% | ab 3 (

20 d ) Zac[f%ZCf Zcmf/za

(3)

‘Tg“:\ ). 5= q 05 zq

15-d 057

é a t %; ({ jL Answer..50{1.3%&..1.50?().;5:

<?/Zl?esultsﬁlus oO

Examiner Comments

Examiner Tip

The calculations have been clearly shown and
the % of each of the chains has been calculated
correctly. Unfortunately the ratio has not

been expressed appropriately as no decimal
points should be used in a ratio.

Use the lowest common denominator and
no decimal points when expressing ratios.
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This response gained all three marks available.

66

8 There are three different types of haemoglobin in the blood of an adult human. Each
haemoglobin molecule is composed of four polypeptide chains.

(a) The table shows information about these types of haemoglobin.

HbA, 96 2a and 2/
HbA, 3 2aand 26
HbF 1 2a and 2y

Calculate the ratio of polypeptide chains present in the blood of an adult human.

&

4

)a x 76 = 192 ¢

)

ResultsPlus

Examiner Comments

This is an example of one of the methods used to calculate the correct ratio, which was then

expressed appropriately for all three marks to be awarded.
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This response gained no marks.

8 There are three different types of haemoglobin in the blood of an adult human. Each
haemoglobin molecule is composed of four polypeptide chains.

(a) The table shows information about these types of haemoglobin.

HbA, 96 2a and 2§
HDbA, 3 2a and 26
HbF 1 2a and 2y

Calculate the ratio of polypeptide chains present in the blood of an adult human.

(3)

W/ 2K o

0.2 ., ©0.03%.0-01

4t

<?Zl?esultsﬁ’lus

Examiner Comments

This is an example of the many responses
that just calculated the ratio between the
different types of haemoglobin and ignored
the types of polypeptide chain presentin
the table provided.

OO ResultsPlus

Examiner Tip

Read the question carefully and use all of the
relevant information from the table not just
some of it.
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Question 8 (b)

Almost 70% of candidates did not score any marks for this question because they ignored
the question asked ‘compare and contrast the sequence of bases in the DNA coding for ...” by
making no reference to bases or coding with most just thinking the question was purely
spot the difference in the sequence of amino acids.

Some candidates did attempt to address the question but thought that the sequence of
amino acids was the sequence of DNA bases, ignoring the labels in the table.

There were a number of excellent answers to this question, including some good
descriptions of the degenerate code and the impact this could have on the comparisons
made between the three different genes.

This response gained all four marks available.

(b) The 8, d and y polypeptide chains have similar amino acid sequences.

The table shows the sequence of nine amino acids in a part of each of these

polypeptide chains.
B -phe-ala-thr-@-ser~gItL-LIeu-his—cys_._5
) - phe - ser - gin -\I\e_u - ser - gluj*‘ leu - his - cys -
Y - phe - ala - gin ﬁu-ser-glutleu-his-cys g

The B, 6 and y polypeptide chains are coded for by three different genes.
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Compare and contrast the sequence of bases in the DNA coding for each of these
parts of the three polypeptide chains.

oh) (4)
(Yvlases (ocka iy OQ Owind Gt le hobe e s

4
e IE BrBE. Codon ) hases 0 Hee DNA, GE R

R I . N S—

P PGy PR NG SOt Mk Cooes for PR oas eenck

oA Cookedh  for He Sdre o O GCAAD . (N He So~e  Seqyeace,

s ooon For. g deaed

(.5 tedns dre s LWk o be e Sne as bey

This response clearly addressed the question asked and identified several clear similarities and
differences between the sequences of DNA bases. They also clearly identified that although the

amino acid coded for may be the same the base sequence may not be identical because of the
degenerate nature of the code.
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This response gained no marks.

(b) The 8,  and y polypeptide chains have similar amino acid sequences.

The table shows the sequence of nine amino acids in a part of each of these

polypeptide chains,
\ a,
-phe-ak-tﬁr-letﬁ-sesr-gt -Iga-hls-cys-
| I B 1 }
4 -phe ser-gin - Ieu ser glu Ielu his - v:)[s-
'i 1
y -phe ala-gin - Ieu ser-glu - Ieu his - Cys -

The 3, 3 and y polypeptide chains are coded for by three different genes.

Compare and contrast the sequence of bases in the DNA coding for each of these
parts of the three polypeptide chains.

ﬂExammer Comments

This is a typical example of the many
responses that just compared the sequence
of amino acids and ignored the question that
asked to compare and contrast the sequence
of bases in the DNA coding for each of these
parts of the polypeptide chains. It therefore

gained no credit.

? ResultsPlus

Examiner Tip

Read the question carefully and make sure
you are addressing the question asked.
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This response gained no marks.

(b) The g, é and y polypeptide chains have similar amino acid sequences.

The table shows the sequence of nine amino acids in a part of each of these

polypeptide chains.

B

- phe - ala - thr - leu - ser - glu - leu - his - cys -

0

- phe - ser - gin - leu - ser - glu - leu - his - cys -

¥

- phe - ala - gIn - leu - ser - glu - leu - his - cys -

The 3, 0 and y polypeptide chains are coded for by three different genes.

Compare and contrast the sequence of bases in the DNA coding for each of these
parts of the three polypeptide chains.

(4)

This is an example of the many
responses that thought the sequence
of amino acids was the sequence of
bases so gained no credit.

2/ ‘OQ ResultsPlus

Examiner Tip

<d\ A
ﬂExaminer Comments

Read the headings in the tables
provided carefully as they can often
provide useful information and add
clarity to the data provided.
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This response gained no marks.
(b) The B, d and y polypeptide chains have similar amino acid sequences.

The table shows the sequence of nine amino acids in a part of each of these

polypeptide chains.
B - phe - ala - thr - leu - ser - glu - leu - his - cys -
é - phe - ser - gin - leu - ser - glu - leu - his - cys -
y -phe-ala-gin - leu - ser-glu - leu - his - cys -

The g, 6 and y polypeptide chains are coded for by three different genes.

Compare and contrast the sequence of bases in the DNA coding for each of these
parts of the three polypeptide chains.
(4)

A The. Mrgm an e Bochaio.is..phecalos ... iy st o
......... c::: joved (phe- a.lkl........'.’h\mlnrm g He Ychau ood oaky oo hase .
. Lphe). Sumalac o a haia. .
*. T bt Second gene . ol Ampﬁfgpemh M ...... L«m ..... r!-am
....... Wa{.ﬁ&e_ s M*"“m de

f..@rs—f..q, ..... 5%6{#\.{;

ResultsPlus

Examiner Comments

This is an example of the many candidates who got confused about what codes for what and
therefore gained no credit.
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Question 8 (c) (i)

Significantly less than 50% of candidates managed to come up with a recognisable definition
of a gene mutation. Many described chromosomal mutations or the result of a gene
mutation e.g. describing the change in the sequence of amino acids. Some described this as
being a mistake happening during translation.

This response did not gain the mark.

(i) State what is meant by the term gene mutation.
(1}

ResultsPlus

Examiner Comments

Examiner Tip

This is a typical example that focussed
on the sequence of amino acids and
not the DNA base sequence.

Make sure you know your key
definitions.

GCE Biology B 8BI0 01 73



This response gained the mark.

(i) State what is meant by the term gene mutation.
(1)

Resultslus
Examiner Comments
This is an example of an acceptable definition.

This response did not gain the mark.

(i) State what is meant by the term gene mutation.

(1)

ResultsPlus

Examiner Comments

This is an example of a definition that is too vague to be creditworthy as it does not
make it clear what a gene is and what is changed in a mutation.

This response did not gain the mark.

« (i) State what is meant by the term gene mutation.
(1)

O._gene. mufarion .. (5. theg random . change in the order
Sbhothe of  uamber  Of  the ChfomOronMes

ResultsPlus

Examiner Comments

This is an example of the many responses that mixed up chromosomal mutations and
gene mutations.
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Question 8 (c) (ii)

The majority of candidates recognised that the O, saturation for the two types of
Haemoglobin were very similar for the same partial pressures of O,. However, many did not
actually draw a conclusion (apart from what was given in the question stem) based on the
data and so did not get the second mark.

This response gained no marks.

(i) With reference to the table, explain why people with HPFH are usually

unaware that they have this condition.
(2)

.................... ® Fsatmxmofoxygmﬂumwmb&mﬁk{&m
................. @) 2

A

ResultsPlus oO ResultsPlus

Examiner Tip

Examiner Comments

This response described the trend of the Read all questions carefully.
data in the table but gained no marks as
they did not address the question asked.

This response gained both marks available.

(i) With reference to the table, explain why people with HPFH are usually
unaware that they have this condition.

same. paxhaL nwm %wgeﬂ
o HAk He wouldn't be any Sympioms

ResultsPlus
Examiner Comments

As well as making valid points about the % saturation the response provides a clear explanation
about why people may be unaware they have the condition - because they have no symptoms.
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Question 9 (a) (i)

This question tested the ability of candidates to read the question accurately, carefully
assess what was in the picture and their drawing and magnification skills. Most of the
responses gained two or more marks. Some candidates just showed a magnification
calculation and no diagram at all. A small number drew only the nucleus or a completely
different cell altogether. Some candidates did not realise that the structure in the middle of
the cell was the nucleus, drawing it in two or more pieces.

This response gained all four marks.

9 Microscopy is a technique used to study structures that are not within the resolution
range of the human eye.

(a) The photograph shows cells in a blood smear, as seen using a light microscope.

(i) Draw the cell labelled K, as shown in the photograph. Your drawing should
have a magnification x2.

K= 1-Som 'n Y\.QJ\:CS\’UC

(4)

L. €oum X 2L = Jom

AN
3om I /} ?\ ( K

ResultsPlus
Examiner Comments

This is an example of a drawing that was deemed a close enough representation of cell K at
twice the size to gain all 4 marks available.
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This response gained no marks.

9 Microscopy is a technique used to study structures that are not within the resolution
range of the human eye.

(a) The photograph shows cells in a blood smear, as seen using a light microscope.

(i) Draw the cell labelled K, as shown in the photograph. Your drawing should
have a magnification x2.
(4)

Examiner Comments

No complete cell has been drawn, just the nucleus, and the nucleus is over double the size
of the original so no credit was given to this drawing.
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This response gained no marks.

9 Microscopy is a technique used to study structures that are not within the resolution
range of the human eye.

(a) The photograph shows cells in a blood smear, as seen using a light microscope.

(i) Draw the cell labelled K, as shown in the photograph. Your drawing should
have a magnification x 2.

(4)
Sita i
Movgf\;}-»'ouj-»w\f | T W_i__
Ngn’3 uﬁ § 2t Pagn
I
2 = _ J _
Koty ores R
o [-3 ~ -0 &
diped Lo ~ D
e / 1.3x2 =
A

ResultsPlus OO ResultsPlus

Examiner Tip

Examiner Comments

This is an example of the many responses Read the question carefully.
seen that did not even attempt to draw a cell
so did not gain any credit.
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This response gained two of the four marks available.

9 Microscopy is a technique used to study structures that are not within the resolution
range of the human eye.

(a) The photograph shows cells in a blood smear, as seen using a light microscope.

(i) Draw the cell labelled K, as shown in the photograph. Your drawing should
have a magnification x 2.
(4)

Resultst’lus
Examiner Comments
Credit was given for drawing cell K alone and for the magnification being about twice the

size. However, the shape of the cell and nucleus are not that close to the original and
shading and sketching should not be used in microscope drawings.
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Question 9 (a) (ii)

It was disappointing to see so many blank answers to this question, possibly suggesting that
some candidates had not carried out this practical process.

Many candidates appeared to know what a micrometer is and that calibration had to take
place, but descriptions of this were often not clear. Many candidates gained a mark for
describing how to calculate the magnification. Very few considered the need for taking more
than one measurement, despite the fact that many cells have a non-uniform shape and that
many candidates took more than one measurement to ensure that their drawing was
double the size of the image in their responses to (a)(i).

This response did not get any marks.

(ii) Describe how to use a micrometer to determine how many times bigger your

drawing is than the actual cell in the blood smear.
(4)

______________________ 1microm€+repg=1ooowm

Examiner Comments
Several candidates tried to define a micrometre rather than describe how to use a micrometer.
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This response gained just one of the four marks available.

(i) Describe how to use a micrometer to determine how many times bigger your
drawing is than the actual cell in the blood smear.

(4)

..... Y ov\,mSec'cE\/\x.Mt(:fQMQ.&;x:@ye,meL[q,ﬂSEO
........ MQU(Mm&(QSCOPQ,
Mot ™Meesuce. e S .3..? .......... AV fiy.,@.éna.ggﬂ .............

+IUS

Examiner Comments

Credit was given for recognising that the micrometer could be used to measure the cell, but
no explanation was provided as to how you could calculate the size or magnification.
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This response gained three of the four available marks.

(ii) Describe how to use a micrometer to determine how many times bigger your
drawing is than the actual cell in the blood smear.
(4)

o allby cathuty a gedzt H mMaomds
....Tﬁ....P]MtZSQOﬁ*%mﬁbmﬁcmﬁf’.q p) Used %W“*
Y ‘S‘%Ef"«wc\w}‘““%%#*am\‘wh ....... acHy \Q
@kkm\ﬁmﬂvm\cmhumbwnhm 4°‘--=>"~
So yreasvr Ve gze ol e @llin The blood mear
Gﬁa@;maﬁﬁmﬂ//m#a“f Cd/éy
He mmprote ar) ter th acka sice

o vworl o0l B P bl Gimg

00 SIS

At

ResultsPlus

Examiner Comments

Credit was given here for providing clear details of how to calibrate the graticule that could
then be used to measure the size of the cell, followed by a clear explanation of how to
calculate the magpnification.
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This response gained all four marks available.

(i) Describe how to use a micrometer to determine how many times bigger your
drawing is than the actual cell in the blood smear.

Credit was given for:

« calibrating the eyepiece garticule using a stage micrometer
measuring the cell using the eyepiece
measuring both length and width of the cell
showing how to calculate the magnification.
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Question 9 (b)

Unfortunately, all but about 12% of candidates assumed that a higher number for resolution
meant a better resolution.

If candidates had carefully considered the data and thought about it from a practical
perspective, then they should have realised that if you increase the magnification and
aperture, it would make sense that resolution would get better, not worse.

In fact, some candidates clearly defined resolution in their responses but then went
on to ignore their definition or even suggest that the data is contradictory to their
expectation. Candidates' marks were therefore limited to Level 1 (maximum 2 marks)
despite some creative assimilation of both sets of data provided to draw conclusions.

Those candidates who did manage to make correct conclusions tended to describe the
effects of magnification, aperture and wavelength independently. Only the best responses
compared the variables and concluded things like magnification has the greatest effect and/
or that you would need to use shorter wavelengths of light to achieve maximum resolution
at the highest magpnifications.

This response gained all six marks available.

Analyse the data in Table 1 and Table 2 to determine the extent to which
resolution is affected by magnification, numerical aperture and the wavelength of
light.

negaave

Table. fwo shows g

_____ maomhenetn ot Uk and  cesolubion ok lemse...

Fedde ChotS. Hod  has Haoo ™ a%’w\bwiﬂm ________________________
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Examiner Comments

<?/Zi?esultsﬁlus

This is an example of a Level 3 response that gained all six marks. As well as identifying all the
trends successfully the candidate has compared the size of the effects on resolution concluding
that magnification has the largest effect and that you would need a short wavelength, large
magnification and large aperture for the best resolution.
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This response gained one mark.

Analyse the data in Table 1 and Table 2 to determine the extent to which

resolution is affected by magnification, numerical aperture and the wavelength of
light.

' RCAR

NI L2020, F 0 LUt 0T T Lo . ecae. /¢ e,

et hutp rasoie augphisg, 0ot ks it
Afggef ...................................................................................................................................................................................................................................................

<%Zl?esultsﬁlus

Examiner Comments

This response is a Level 1 response because although they have defined resolution they have not
demonstrated that they understand the values of resolution provided and therefore have the
opposite trends. Only one mark was gained as they have only looked at the effect of magnification
and wavelength and have not provided any supporting data to back up their trends.
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This response gained four of the six marks available.
Analyse the data in Table 1 and Table 2 to determine the extent to which

resolution is affected by magnification, numerical aperture and the wavelength of
light.

CA0WRIN Y ORI INOAE DAL Wt o
IR VORSER, o D WO o L\ RUA G2 WD

mﬂm RN IYE TVANS WO SV SN I VT
ML WO I 10 WA Uy e m;w..m ...........
SO - ALY (yedred o) NNt b

(6)

ResultsPlus

Examiner Comments

This is an example of a Level 2 response where all the correct trends were identified so 4 marks
were awarded, but it did not get into Level 3 because there was no attempt to compare the trends
or comment on the interaction of the three variables on resolution.
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This response gained two of the six marks available.

Analyse the data in Table 1 and Table 2 to determine the extent to which

resolution is affected by magnification, numerical aperture and the wavelength of
light.

(6)
Aikh&mmﬁmﬁkh ........ Q- ucﬁukmomm.md@ulrm

rasotutmwhw;k'ln&vanﬁs\%wm ........ This.....
A5 bmmﬁca&kﬂmpmo&kmww%&

QLOW}'O%%MF%@AMMQ}‘QM ........ (AW 11 4 -3 A
dekawl:  The..genecak trend. 1S thak oa the

mo.%m,pxcchxm A and. e numentak

L2omphe,.wahen. fne
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aee famne. ond  Fae  auamencal.. opertre. noA

anceoatd  to. Q. 20m, e reAd\ukion.. WaA... qone... Al
to 138 jum T a  decreode 9% o2 127 A0 mmnur-

& o odﬂm ........ AGUN... buﬁ axmote.. ha.ud T Shown, .

tzExammer Comments

This is an example of the most common response to this question. It is limited to Level 1 because
it has failed to understand that a small value represents better resolution. It has, however, used all

the data to comment on each of the variables affecting resolution and has backed the trends up
with some relevant data values so two marks were awarded.
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Paper Summary

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

read the whole question carefully, including the introduction, to help relate your answer
to the context asked. In particular make sure you are answering the question asked;

use all of the information provided in the question to help you with your answer,
e.g. graphs and tables of data including the labelling. If more than one set of data is
provided make use of both and see how they are connected;

when asked to explain your answer make sure you have effectively included 'because...'
in your response;

aim to evaluate practical procedures and identify why stages are needed in procedures
during your practical work in the AS course;

look at the appendix of the specification to familiarise yourself with the command words
and the examples of the mathematical calculations you are expected to be able to
perform at AS level;

explore and assess examples of candidate responses from this report to help you
understand what makes a good response to different types of question, and exemplify
the level of knowledge and understanding expected at AS level in this new specification.
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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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