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Introduction

This paper tested the knowledge and understanding of the two AS topics: ‘Lifestyle, health
and risk’ and ‘Genes and health’, together with elements of How Science Works. The range
of questions provided plenty of opportunity for candidates to demonstrate their grasp of
these AS topics. On the whole, candidates coped well with this paper, finding most of the
guestions straightforward to tackle; indeed, there were very few examples of questions not
being attempted at all, with all questions achieving the full spread of marks.

It was pleasing to see how well many candidates could recall several areas of the
specification in a good level of detail. It was also very pleasing to see very few candidates
losing marks for poor quality of written communication (QWC) with many producing clear
answers, set out in a logical style with key biological terms spelt correctly.

Some candidates let themselves down by not reading the questions carefully enough, or by
providing a response without the detail required at this level.

Many candidates have clearly made good use of past papers and mark schemes, but it is
important for candidates to understand the scientific principles covered in the specification

so they can apply them to new contexts and not write a rehearsed answer to a question that

has been asked in the past.
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Question 1 (a) (i)

Many candidates provided a good description of the fatty acid and gained a maximum of two
marks. However, some candidates struggled to provide a creditworthy description.

Simply stating that oleic acid has a double bond is not sufficient. In order to gain marking
point 3 candidates needed to make it clear that they were describing the presence of a
single carbon carbon double bond. To gain marking point 1 candidates needed to identify the
group at the end of the fatty acid chain as a carboxylic acid or carboxyl group. Simply
writing COOH was not sufficient for marking point 1.

1 Triglycerides are synthesised from glycerol and fatty acids.

(a) The diagrams below show the structures of three fatty acids and their melting
temperatures.

C|)H
palmitic acid 63°C O/C\\/\\/\\\/\\/\\/\M

oleic acid 14°C Y S e W Wy
?H
linolenic acid -5°C O/C\/\\/\WW\A

(i) Using the diagrams above, describe the structure of oleic acid.
(2)

ofeit. aud .. hoA. .o Aeng.. hydrocarbon. .. chosn..made .up.. . A ..

coreens...and ..a..=C0H. .group.. Tt ..o . (=C . double . berd
whith.... Me0N5.....at. AS .. unSatwrated  kinked  Shap... oo
A
ZA\ ResultsPus
Examiner Comments Examiner Tip
This response gained marking point 3 for mono- Biochemistry is important. Make sure you
unsaturated. Reference to kinks was ignored so understand and learn the biochemistry
‘one kink’ by itself would not be sufficient. aspects of unit 1.
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(i) Using the diagrams above, describe the structure of oleic acid.
(2)

This one KK means 7+ is wono -wnskturated o

ﬁ ResultsPlus

Examiner Comments

This response gained two marks: marking point 2 for long hydrocarbon
chain and marking point 3 for one carbon carbon double bond. Reference to
-COOH was ignored. To gain marking point 1 candidates need to name the
group as being a carboxylic acid group.

Question 1 (a) (ii)

While many good answers were seen, this question proved challenging to the majority

of candidates. Many candidates recognised and described the general trend in melting
temperature for the first marking point; some then went on to link this to ‘kinks’ in the fatty
acid chain for the second marking point. However, very few went any further and linked

the shape of the hydrocarbon chain to packing and the strength of intermolecular forces
between the hydrocarbon chains.

A disappointing number of candidates suggested that the trend in melting temperature could
be explained by the idea that carbon double bonds themselves are weaker or more easily
broken.

(i) Using the information in the diagrams, explain why these fatty acids have
different melting temperatures.

,,,,,,,,,,, netooL... 8. MR clovbe., mnok...mn. Che.. A Bny M PISHeC 0. 0L

=IUS
Examiner Comments

In this response the candidate correctly describes the trend that as the number
of carbon carbon double bonds increases the melting temperature decreases and
gains marking point 1. Unfortunately a correct explanation for the trend does
not involve the breaking of double bonds so the reset of the response gained no
additional marks.
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Question 1 (b) (i)

This question proved straightforward for most candidates, although many forgot to show
water as a product of the reaction.

Question 1 (b) (ii)

Another very straightforward question for which most candidates gained a mark.
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Question 2 (a)

The majority of candidates that provided an answer gave a correct response and gained the
mark. However, many candidates left this question blank.

2 The diagram below shows a section of a human heart and its blood vessels.

(a) On the diagram, draw arrows to show the flow of blood through the left side of

the heart.
’.‘-\.l-‘{)
x 7 i
Y
Right side of heart Left side of heart

(1)

us

A
2@ Resuus !"

Examiner Comments Examiner Tip

This response did not gain the mark. Although the

! : Take care when asked to label or add
candidate has shown blood correctly entering the left to a diagram. Make sure you provide a
atrium they have not completed the diagram to show complete answer.

blood leaving the left ventricle.
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Question 2 (c)

This question was discriminating with the full range of marks observed. Marking points one
and two were most frequently observed. Many candidates also expressed the idea that the
low pressure in the pulmonary circuit protects the alveoli capillary network (marking point
4). The idea of maintaining a concentration gradient (marking point 3) and high pressure in
the systemic circuit delivering oxygen to body cells (marking point 5) were often not
sufficiently clearly expressed to gain credit.

(€) In mammals, blood passes through the heart twice for each circulation of the body.

Suggest how this type of circulation enables mammals to carry out effective gas
exchange.,
(3)

B dooble_pwen@ allows  delivery ondcennoved of . raw. watenals

Qrondionhigh. Sowe. wageannalt Nt ._n_.....u.as[.q_....mdob\n._..m.o,&u\mkdc§

e 10 K dowele g S WA wiord . edethe.

BHlond will tontta\y b OMQANG  (Total for Question 2 =6 marks)

MQen  and Swppning It W\ ovons gtk and
(emoving  wbn  adoxtde ond  wetabolic wasit ok g

fastoy wove ot ioewt Woay dve 4o e donbole Gyoulahown of
blood .

ﬁ Resultslus

Examiner Comments
In this response the candidate gains marking point 2 for separation of oxygen rich and oxygen
depleted blood, marking point 3 for the idea of maintaining a steep concentration gradient and
marking point 4 for the idea that relatively low pressure in the pulmonary circuit protects the delicate
structures of the lung. This response would not have gained marking point 1 as there is no mention of

the systemic circuit.
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(c) In mammals, blood passes through the heart twice for each circulation of the body.

Suggest how this type of circulation enables mammals to carry out effective gas

exchange.
(3)
A sepanies .. oxyggnoKah. .. fvom... oleorumnoatol. Lol ... This meikes Sik.. ond, HACOK givRte..
Bloock. \6ahes. . EXe (np(s. OF8 Cromnge.. is then ot mot. e Bitiva k... bstans, U () ssiee..
Lo SEoumA_ betwten. 08 Slvali. ek, O klodd... 46 wigy... Chg™. 06 Cogiltarcon £k .
DS QLS. ioks.... O shesxygreieed Wooct. ... fovbe. B Giudaon. . @umQy............
Plooch. 49, Evs. angs... ex. Lowa. QESIK..... LI T - TUVs ———
<d\ P
Results¥lus
Examiner Comments
In this response the candidate has not focussed Read questions carefully. This question asks
on the question asked and much of the answer what it is about the double circulation system
lacks detail and clarity. Only marking point 3 that allows for efficient gas exchange. Many
was awarded, lines 3 - 6. candidates answered ‘why do mammals need
a circulation system?’ - which is a different
question.

IAL Biology WBIO1 01 9



10

Question 3 (a) (i)

This question proved very straightforward and many candidates gained the maximum
of three marks. Those candidates that did not gain full marks often failed to make a full
comparison and focussed only on differences between the molecules.

Some candidates made reference to differences in 1,4 and 1,4 - 1,6 bonds gaining marking
point 4 but as they made no reference to glycosidic bonds they failed to get marking point
3. A number of candidates described amylose as straight chains and amylopectin as
branched and did not get marking point 5. References to B glucose and incorrect bonds e.g.
peptide bonds, negated marking points 2 and 3.

3 Carbohydrates, such as starch and lactose, are important energy sources.
(a) Starch contains amylose and amylopectin.

(i) Compare the structures of amylose and amylopectin.

......... gWeosiaie bonds , and hoas o lager .nvmber of and wmolevles
_______ LRIMPOTEA 9 BIAMLO S
A
15
Results+lus 2/ Resuits#
Examiner Comments Examiner Tip
This clearly expressed response gained When making a comparison, the answer does
marking points 3, 4 and 5. not need to be in prose. A neatly laid out table

can gain full marks and might help you make a
complete comparison.
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Question 3 (a) (ii)

Many candidates recognised that the branched structure of amylopectin was important and
gained the first marking point. Very few candidates then linked this to the rapid release of
glucose units. A disappointing number of candidates suggested or implied that it was the
hydrolysis of the glycosidic bonds that released energy.

(i) Explain how the structure of amylopectin affects its ability to provide energy.

(2)

A
ﬁ ResultsPlus Q ResultsPlus

Examiner Comments Examiner Tip

For this response the candidate gained marking
point 1 for the idea that amylopectin is branched.
The candidate then suggests that amylopectin can
be more easily broken down into glucose monomers.
References to ease of breaking glycosidic bonds were
ignored. Marking point 2 was for the idea of more
rapid release of glucose.

Take care with descriptive words, for
example, easily and rapidly mean different
things. You should take time to make sure
you are using the appropriate term.
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(i) Explain how the structure of amylopectin affects its ability to provide energy.

A
ﬁ ResultsPlus 2/

Examiner Comments Examiner Tip

This candidate has gained both marking points 1
and 2. The first marking point was for the idea that

the amylopectin.

energy, which is incorrect.

Take care with the way you express your
biological knowledge and understanding.

amylopectin is branched. The second marking pOint Many candidates suggested that branching
was for linking the branched structure to the speed of amylopectin allows the more rapid release
at which glucose molecules can be released from of energy; the implication being that it was

the hydrolysis of amylopectin that releases

Question 3 (b)

Many candidates were able to state that lactose was a disaccharide and starch a

polysaccharide (marking point 1). Less frequently candidates described lactose as being
formed from glucose and galactose and starch being formed from glucose alone (marking

point 2). Marking point 3 was seen infrequently.

(b) Milk contains between 2% and 8% lactose by weight.

State one difference between the structure of lactose and the structure of starch.

ﬁ ResultsP

us

Examiner Comments

This response did not gain any marks. Although the candidate
has correctly identified that lactose is made from glucose and
galactose they have then incorrectly suggested that starch is

formed from glucose and fructose.
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Question 3 (c) (i)

This question proved very straightforward and most candidates gained the mark.

Question 3 (c) (ii)

Candidates generally scored well on this question frequently gaining both marks.

Question 3 (c) (iii)

Another question that was answered well by many candidates. The majority of candidates
gained the mark for either the first or second marking point. Marking point 3 was
infrequently awarded. This mark was for the idea that all variables or factors have not been
identified and not simply for naming an additional factor or variable that may be involved.
Answers making reference to newspapers being unreliable, or milk being good for you, were
ignored.

(iii) A newspaper report claimed this study proved that drinking large quantities
of milk increased the risk of death.

Suggest why this claim may not be true.
(n

Yespusille. sueh. as. smvking). emal et [ medical istory-. ...

ﬁ ResultsPlus
Examiner Comments

In this response the candidate provided an answer that could be
awarded either marking point 1 or 3. Note for marking point 3 it
is the idea that other factors might be responsible, and not the
named examples that gains the mark.

IAL Biology WBIO1 01
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Question 4 (b) (i)

The availability of six marking points made this a very accessible question. Although many
candidates gained all four available marks the answers provided were often incomplete or
contained some elements that were incorrect. For marking points 2 and 4 simple description
of the change e.g. prothrombin is converted into thrombin was not sufficient for the mark. It
needs to be clear that something e.g. thromboplastin was carrying out the conversion.

(b) Atherosclerosis leads to an increased risk of blood clotting.

() Describe the blood clotting process.

9 (4)

athesome..  With tois hadewot  plague also fams . (aldun

ResultsPlus

Examiner Comments

This is an example of a reasonably complete and well expressed
response. All six marking points could be awarded.
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(b) Atherosclerosis leads to an increased risk of blood clotting.

(i) Describe the blood clotting process.

wExaminer Comments

This response does not address the question and
gains no marks. The candidate appears to have

seen atherosclerosis in the stem of the question and
ignored the actual question in (i).

Examiner Tip

Read questions carefully. Make sure you
answer the question that is asked.

IAL Biology WBIO1 01
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Question 4 (b) (ii)

Many candidates gained both marks for two suitable treatments. Frequently seen incorrect
responses included changes in lifestyle, such as low fat diet or more exercise, or the use of
anti-hypertensives. The question was about treatments and not lifestyle changes that reduce
the risk of coagulation. Statins were accepted not because of their lipid lowering activity but
because of their anticoagulant activity.

Many candidates provided several answers on each answer line. When they did this only the
first response on each answer line was marked.

(i) Name two treatments that can reduce the risk of blood clots forming.

ResultsPlus

Examiner Tip

Q
When you are given answer lines and
are asked to provide simple pieces of

Examiner Comments

In this response, on line 1 antihypertensives is
incorrect so the first mark cannot be awarded. On

line 2 the candidate has listed anticoagulant, warfarin
and aspirin. Although all three responses could gain a
mark only the first response on the line is marked so

information e.g. the name of a drug, a
treatment or a variable, the examiner will
only mark the first response on the answer

line.

the candidate gains one mark.

Question 4 (c) (i)

Candidates who interpreted the graph correctly gained both available marks. The most
frequently seen incorrect responses involved candidates describing increases in systolic
blood pressure with garlic.

(i) Using the information in the graph, describe the effect of eating beetroot and
garlic on blood pressure.
(2)

Q
If you are given values for a control don't
ignore them. Think about how any test

conditions compare with each other and with
the control.

Examiner Comments Examiner Tip

In this response the candidate has described the
results without actually answering the question. To
gain marks the effects of beetroot and garlic must
be compared to the control.
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() Using the information in the graph, describe the effect of eating beetroot and
garlic on blood pressure.
(2)

ResultsPlus
Examiner Comments

In this response the candidate has gained both available marks.
These could be awarded for marking points 1, 2 or 3.

Question 4 (c) (ii)

This proved to be a straightforward question that many candidates answered correctly.
Marking point 1 and 2 were the most frequently seen. Marking points 3, 4 and 5 were also
seen on occasion. Marking point 6 was seen very infrequently.

(i) Suggest two ways in which the design of this study could be improved.

(2)
TN O Mt aaad . Seant LA L0 0 QI L
2 AW AL o R D WA S s W

ResultsPlus

Examiner Comments

This was a fairly typical response that gained two marks,
marking points 1 and 2.
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(i) Suggest two ways in which the design of this study could be improved.

volunkeerr (ovld hove been vsed.

Examiner Comments

The question asks how the study could be improved. Since the study was focussed on the
effect of beetroot and garlic, suggestions of using different food supplements or of methods
of data analysis (e.g. range bars or calculate mean values) were ignored. This response
gained one mark for suggesting use of a larger sample size (marking point 1).
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Question 5 (a) (i)
This question proved surprisingly difficult for many candidates.

Candidates were not asked what genotype meant in terms of a specific trait. Rather they
were asked what the genotype of an organism is. Two alternative answers were accepted.
Candidates could gain the mark for the preferred response that the genotype of an organism
is the genetic constitution of an organism. However, an alternative response in terms of the
alleles for a particular trait was also accepted on this occasion.

5 The genotype and phenotype of an individual can be affected by gene mutations.
(a) Explain what is meant by each of the following terms,

(i} Genotype
(1)

an
_________________ mﬁ%éﬁamﬂﬁ’ upaz" Hat BYQADLSID e

ResultsPlus

Examiner Comments

The question was not given in the context of a specific gene or
condition. This is an example of the expected or preferred response.
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5 The genotype and phenotype of an individual can be affected by gene mutations.
(a) Explain what is meant by each of the following terms.
(il Genotype
(1)

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

A
ﬁ ResultsPlus Q ResultsP
Examiner Comments

Examiner Tip
The question is about an individual’s genotype
and not the genotype of a particular trait.
However, on this occasion, although not the
preferred response, answers in terms of a
particular gene or locus were credited. This
response gained the mark.

Terms such as genotype may have slightly
different meaning depending on the context in
which they are used. An individual’s genotype is
all the genes and alleles of the individual, their
‘genetic make-up’. In contrast the genotype of
a particular gene or trait refers to the inherited
alleles for that particular gene or trait.

Question 5 (a) (ii)
Many candidates gained the first marking point suggesting that the phenotype is all the
characteristics of an organism. Some went on express the idea that phenotype is

determined by genes and the environment gaining the second mark. Again, on this occasion
responses were accepted in terms of the whole organism or of a particular trait.

(ii) Phenotype
(2)

Resultslus
Examiner Comments
In this response the candidate has forgotten to mention the role

of the environment in determining the phenotype. Marking point
1 was awarded but not marking point 2.
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(li) Phenotype

Phentype 1o e observable. . features of AN ovaanisae .

...... X vo duted bq'ﬂ-ﬁ-’«h A dne ind\uence igk both  Bavi comment  and

e Aenes.:...

ResultsPlus

Examiner Comments

This response gained both marking point 1 and 2.

Question 5 (b) (iii)

Those candidates who answered in the context of the question generally scored well on this
question.

Marking points 1 and 3 were frequently seen. Marking point 2 was seen on occasion.
However, many candidates simply suggested injecting the vector into the blood or ‘the
appropriate tissue’ and did not gain the mark. Some candidates described engineering of
embryonic stem cells which would be of no benefit to the patients described in the question.

(iii) Explain how gene therapy could be used to treat individuals with LCA.

______ hest, (hone. toacraws). ... Oucieg.. JONA... xeplic.Ghan,. .. . bhe. . .08W. ...

ﬁ ResultsPlus

Examiner Comments

This type of question needs to be answered in the context of the question.
Here the candidate has gained marking points 1 and 3. Identify and isolate the
normal gene was accepted for marking point 1 and the use of an appropriate
vector was accepted for marking point 3.
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Question 6 (a)

This question was straightforward for most candidates. However, in order to gain marks they
needed to correctly name the sugar as deoxyribose; pentose sugar was not accepted.

Question 6 (b)

Even with four marking points being available many candidates did not achieve the
maximum of two marks. Many of the responses seen only addressed one aspect of the
formation of a DNA molecule. Some described the formation of phosphodiester bonds
without mention of DNA polymerase and gained one mark. Others made reference to the
idea of hydrogen bonding or complementary base pairing but not to both so again only
gained one mark. Very few complete answers were seen.

(b) Explain how mononucleotides combine to form a DNA molecule,
(2)

DAA.. R cz% N L cai?&g«ﬁfﬁ (:Q-'ﬂ Camw\am ok

‘.\Tas:ai.h.ﬁl +a3€bk&v ............ lo:j ....... st ern. . bovéA . €z . Jcbaw ....... -EJZ-L ...........
..... Sovtle el o

‘..@%5?‘\10 Qresver  bondl - (Al 4 d-& fe O 3EATMS v

-

N

N !
Examiner Comments

The candidate gained two marks for this response: marking point 1 for
the formation of phosphodiester bonds and marking point 2 for a correct
reference to DNA polymerase. Although the candidate mentions hydrogen
bonding, the response would not have gained marking point 4, as it is not
made clear that the hydrogen bonding is between bases.

Question 6 (c) (i)

A surprising number of candidates struggled to compare DNA and RNA. Many incorrect
assertions were made, e.g. hydrogen bonding is seen in DNA but not in RNA, or 'DNA carries
genetic information but RNA does not’. Many comparisons did not relate to structure, e.g.
‘DNA is found in the nucleus, RNA is found throughout the cell’.

However, the biggest problem was that candidates often failed to provide a complete
comparison e.g. ‘RNA contains uracil’ or ‘RNA contains uracil rather than thymine’. If
candidates did not make clear reference to both DNA and RNA the marking point was not
awarded.
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(c) RNA is another nucleic acid.

(i) Give two differences between the structure of RNA and the structure of DNA.

(2)
L3
1 RN 'S SR SWONA.. @RAR. DWW S coube stand...
2..5\nere 1S only. \ ’au\\)peo&@'D\ﬁP: ....... ok VAR Avere s mRUR 3 RUR
........ ol tucsesoa). VAR

ﬁ ResultsPlus

Examiner Comments

The candidate has made one valid comparison between the structure

of DNA and RNA and gains one mark, for marking point 2. The second
comparison is about the different types of nucleic acids and is not
addressing the question about differences in structure, so gains no credit.

(c) RNA is another nucleic acid.

() Give two differences between the structure of RNA and the structure of DNA.

(2)
L ENA @aing... Yise. S49.GE . DNA containg...d coxmilbase......
......... I b e
2. Lolhas.a.810gle Shand... hoccanl e, Shehre o PNA NS
........ ocled. g ok ansishng of 2 ¢bhg nals:

ResultsPlus

Examiner Comments

In this response the candidate has made two clear and
complete comparisons and gains both marks.
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Question 6 (c) (ii)

This question was reasonably discriminating with a good range of marks awarded. However,
a disappointing number of candidates went into far too much detail of transcription and
translation. In Unit 1, candidates are only expected to know these processes in outline.
Marks were lost when candidates contradicted themselves or omitted important concepts.

*(ii) Describe the roles of RNA molecules in protein synthesis.

(5)
RNAW L present... | oot tvansiation.... and. HA0SXipHion.. jn..pvoh N.. syt éss as
Rirst, in AWANSAPHON,
ARNALend . mMRNA  respethvely. ;U ovogen . loonds. orek. . wRen \o0ees VG
A2 RNA vell(@st | entgwe. Nuaeotdes B | compementony. PO Cairs o
CRNA as  an  antisense . savond. et e PNA. tae M BRNA Aen 1eaves Al
LMCIRHS Ao Hee  audear... pevies. . anslakon | dve  MRNA an00hed 4D
Ane vigopw® : TRNA | tvancpovds. . spedfic  pver amine. . acids. 40, +42. viaosomg. ... ka0
MRNA.._codon . eoded for o spedfic . anino. . add.. T onficodon...and . codo 0
Wirachon. . form. . complementaty. ase.. pAYS, Twe.. 1€l gllearing  araine AdS. . 4000 .
form pepticke. Vonds | productas.. 4. pelypephie... (OVDIIND,

Examiner Comments Examiner Tip

)\
ﬁ ResultsPlus Q ResultsPlus

This response gained five marks. Marking
point 1 (lines 2 to 4), marking point 2 (lines
4 and 5), marking point 4 (lines 5 and 6) and
marking points 5 and 6 (lines 6 and 7). The
simple statement that, ‘RNA is present in both
translation and transcription ..., (line 1 and 2)
was not sufficient, by itself, for either marking
point 1 or 7.

IAL Biology WBIO1 01

Scientific vocabulary is important but it needs
to be used as part of a sensible answer. Simply
stating scientific terms will not gain credit.

In this question, ‘'mRNA is produced by
transcription” or ‘'mRNA is translated at the
ribosome’ would be acceptable for marking
points 1 and 7 respectively. In contrast, ‘RNA is
transcribed and translated’ is not sufficient for
either mark.




Question 7 (a)

Many candidates have a good understanding of the role of phospholipids in the formation of
a cell membrane and this question was answered well by most candidates.

7 Molecules are transported through cell membranes in a number of different ways.

(a) Explain the role of phospholipids in the formation of a cell membrane.

(3)
.Rh.!?é.p.l.t.—!?...ij.{?.i.Qﬁ.s ............. have.... Q.. ?..l..?..ﬁ?-é.p.l.!..Q:.f.'..?: ........... hacud. Whach o oo
.Lsﬁdm,z.pmu,i_.c ____________ 2.a So detracts woter and. A {@.th _________________

.—HLEtdﬁ..;'!.T@:.........Zfﬂ..&ﬁ ........... %)LLDS aadte, LLL_..G[! _____________ Slaus owt o here.  waoter

[S.. presestt . hielivg  Aue ﬁﬁaﬂ_.cﬁ...._..a_;_.i..ai ........... fails....hrs .
Jormes o omenelager.  Twe  F. Anese.  mbnolagers .

ﬁ ResultsPlus

Examiner Comments

In this response, the candidate has explained how the
properties of the phospholipids contribute to the formation of a
cell membrane and gains all three available marks.
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<d\ ResultsP

Question 7 (c) (i)

This question assesses candidates’ ability to recognise an example of facilitated diffusion.
The first mark is for suggesting facilitated diffusion and the second for a correct reference to
the role of concentration gradient.

For the second mark the candidates needed to make it clear diffusion was from a region of
high concentration to a region of low concentration, i.e. down a concentration gradient.

Terms such as with the concentration gradient or across a concentration gradient were
ignored.

() The transport of glucose across the cell membranes of liver cells does not
» -_._.-—l-
require energy.

Using information in the diagram, suggest how glucose is taken into liver cells
from the blood.

(2)

______________ Buny cliffudion , gucose Mmoleeiles fom Hue. cegion ot
_____ oo Concendcation. (Dloc Yo region. of (e Hon (F naide

us

Examiner Comments

Here the candidate has correctly suggested that glucose is diffusing into the cells from a region of
high concentration to a region of low glucose concentration, gaining marking point 2. However, the
role of the membrane protein has been missed and the candidate does not gain marking point 1. Use
of the term ‘facilitated diffusion’ or a description of diffusion through a membrane protein would have

gained marking point 1.

A
Q ResultsPlus
Examiner Tip

Take care when describing concentration gradients. A full description is best,
‘diffusion from a region of high concentration to a region of low concentration".
The use of terms such as ‘along’, ‘across’ or ‘with’ a concentration gradient are
ambiguous and cannot be credited.
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Question 7 (c) (ii)

This question asks for an explanation as to how insulin might increase the rate of uptake of
glucose. The first marking point is for the suggestion that insulin lowers the concentration of
glucose in the cell. The second marking point is that this results in a steeper concentration
gradient. The idea that the diffusion gradient is steeper is important as it links to the idea of
a faster rate of uptake. A disappointing humber of candidates gave explanations in terms of
enzymes lowering the activation energies of reactions.

(i) The hormone insulin activates an enzyme that converts glucose to glycogen
in liver cells.

Explain how insulin increases the rate at which glucose is taken into liver cells,
(2)

ﬁ ResultsPlus

Examiner Comments

In this response the candidate has correctly suggested that the concentration of glucose
inside the liver cell will fall, gaining marking point 1. The second mark is for suggesting
that the glucose concentration gradient across the cell membrane becomes steeper. In

this response the candidate simply states that the glucose concentration in the blood is
higher than in the cell. As the question asks about an increased rate of uptake, this was not
considered to be sufficient to gain the second mark.
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(i) The hormone insulin activates an enzyme that converts glucose to glycogen
in liver cells.

Explain how insulin increases the rate at which glucose is taken into liver cells.
(2)

.......................... When......gucase... 1. nurted. Intz....qweogen,. 04, onantration. of ...

.......g.mgf:l'qm#..........i;aem.mg.{..........hSJ::ﬂeFeq.......-ﬁn.w&.,........m.u.re.......mﬁ.rd......upa‘zam....ﬁf{f ...... Flsscsssey........
.................. m?drrrf}fﬂﬁﬂﬁcksfﬁ@m?

ResultsPlus

Examiner Comments

This is an example of a clear explanation that gained both
available marks.
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Question 7 (d)

This question was answered well by the majority of candidates and all five marking points
were frequently seen.

A number of candidates described in detail how a mutation could result in a change in
protein structure even though this was not the focus of the question.

(d) Cystic fibrosis is caused by a mutation in the CTFR gene.

Suggest how mutations in the CTFR gene affect the movement of water through
cell membranes.

(4)

_________ C .t,-.s..1‘..1.';:______________d;ib.fa.si.c________nlar_‘gnf:t____________e_c_n__h-.ihaft__ o
gooklum.... .channel. . . . Hers fore..... Nl . ..aenS.... T S
move. . Anto. . He erdl .,  Ful tharnueve.. the ... chloriole,
pwmnp. ... dosa Mt move. G .. Long .. .euf . of.. . th&.. .. _—
Seh TR Meand... . 1hak ... fhere .. Wild..... €. B
high . toncentration . o9 . AT _anel QAT ANR ...
the . cedd ... The.CR .0k watel Wil . not  Reaqre .. .
the ....sedl .. .. by...o8MAIS . . LRON.LLY.... the ... MUMQ. . Jhcg

ﬁ ResultsPlus

Examiner Comments

This candidate has ignored the idea that the mutation in the CFTR gene results in a change in the
primary structure of the CFTR protein, which results in a non-functional protein (marking points 1 and
2). However, they have described the rest of the story, with the chloride ions remaining in the cells
(marking point 3), and water not moving out of the cell by osmosis (marking point 4 and 5).
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wExaminer Comments

(d) Cystic fibrosis is caused by a mutation in the CTFR gene.

Suggest how mutations in the CTFR gene affect the movement of water through
cell membranes.

(4)

......... PVO"ﬂnbayma%rmeddue'l‘ﬁc..l{f}'lq,!‘l‘ohcapfhe,B'J-mud;m
of the prokein.

“M{’EACFTRSMQ ......... b.ﬁ”l"é,ﬁjl"l:]y“l'heCFTRmotdh ________ +0 ______________________

........ Cﬁﬂs.......t,uh,i_[e.....Sndium....chna....Lu.fﬂ.......en.-.,.L.......en:}m.......:’r&n.e........_ceﬂ.
- The.c oncem'{'\ncd'lnnm{-’|@n31hmde‘l'heee_ﬂmdlbe,8r’m ..............

us

This response gained all four available marks for marking points 2, 3, 4 and 5. Marking point 1
could not be awarded as the candidate has not mentioned a change in primary structure. Marking
point 2 could be awarded for either of the first two bullet points. Marking point 4 was awarded for a
description of water moving from outside the cell to inside the cell. Use of water potential is not in
the specification; however, it is used correctly and thus does not negate the mark. Use of the term
‘along a concentration gradient’ was ignored.
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Question 8 (a)

In this question candidates were asked to calculate an initial rate of reaction from a graph.

Many candidates were able to calculate the rate correctly. However, relatively few were able

to provide suitable units. If an answer line for a calculation does not contain units then
candidates should provide any appropriate units. A solidus ‘/’ or negative superscript ‘cm=3’

and ‘min-!’ were accepted in place of ‘per’.

(a) Calculate the initial rate of hydrolysis for 8 units per cm? of pepsin.

Show your working.

Z

—_—

ﬁ ResultsPlus

Examiner Comments

In this question the candidate has completed the
calculation to get a value of 0.5 gaining the first
marking point.

However, the candidate has not provided units so
does not get the second marking point.

A
ZAA\ ResultsPlus
Examiner Tip
If the answer line for a calculation does
not include units then you are expected to
provide appropriate units.

(a) Calculate the initial rate of hydrolysis for 8 units per cm? of pepsin.

Show your working.

(2)
C; P - Q —-O\g
et =o s m0S e
__‘2__5_/”—2\4'—}- 4- O 4 ¢es_ \%cm
\ PR
oS
\ﬁﬁ"'i‘f'ﬁa/ ol agfo’re.t""
ﬁ ResultsPlus

Examiner Comments

accepted in place of ‘per’.

In this example the candidate has carried out the calculation
correctly and has provided suitable units. A solidus /' was
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Question 8 (b)

This question proved challenging for most candidates. Many recognised that as the
concentration of pepsin increased so did the rate of hydrolysis and gained marking point 1.
A disappointing number suggested that as pepsin concentration increased the rate of
reaction decreased. Very few candidates recognised that the relationship was directly
proportional, marking point 2. Some candidates did correctly calculate a second rate of
reaction to compare with the rate calculated in 8(a) and thus gained marking point 3. Many
candidates simply described the shape of the curves and gained no marks.

-
/ [ LL&{
(b) Using the information in the graph, describe the effect of pepsin concentration m

on the initial rate of hydrolysis.

.......... ;‘(5 J“U- ipﬁ;rncorwﬂ&/{rq}law ,mmﬂs.ﬁk&
ini

__________ volka. .. &f Ljablalfjﬂé mc.nwm.,m [P YL S

A

S (ineon ...p(,pf _______ ea.c}:m ______________________ At—eof naneade (n iniblal v M[”f

'W-CM& ¢ .
........... froeseadsh . wcéﬂ,f-c?aﬂnLcwurp(:rm'ér“arﬂ;mthf{nal
‘¢ ";& ( 65 -) . 1
F“JC—Q fﬂr‘ % Urtl"‘c"}‘)tm?’& | 8 {'u.'n'UL as thak ][ﬂl’ Hunwlts lJtm_

£ 0O.25)
ﬁ ResultsPlus

Examiner Comments

In this response the candidate has clearly expressed the idea that as the concentration of
pepsin increases, the rate of reaction increases gaining marking point 1. The description of the
relationship being linear was not considered sufficient for marking point 2. However, the correct
calculation of a second rate and its comparison with the rate calculated in 8(a) gains marking
point 3.
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Question 8 (c)

This was another example of a question that candidates struggled to answer. Although a
number of good answers were seen many candidates reverted to incorrect explanations in
terms of reduced activation energies. When candidates did attempt to provide a sensible
answer, marking points 1 and 2 were often seen. However, marking point 3 was seen less
frequently.

(c) Explain the effect of pepsin concentration on the initial rate of hydrolysis.
(3)

_____ As. Ahe. Pepsin.. cncenimion. inreMme . thele.  owe.. wre_en%me& |
Ond MIvL acitve site

P Vot W | YOS S PR S S enermyy Inoeoses .. and.. So. soes. e . .
Rq»ﬂnta o CONET ot A e R b frOIE ma.Jmcﬂm'h#bk
SConeQll N formed. .. ES....oenADAR L and s idilieN Tt o L

NSRS ADSIRRSGS

ﬁ ResultsPlus

Examiner Comments

In this response the candidate gains all three available marks.
Marking point 1 squeezed in between lines 1 and 2, marking
point 3 at the beginning of line 3 and more clearly on line 4 and
marking point 2 on lines 3-4.

(c) Explain the effect of pepsin concentration on the initial rate of hydrolysis.

s

Examiner Comments

In this response, the candidate has gained marking points 1 and 2. The first was awarded
for the clear reference to an increase in the number of active sites; the second for the
description of the formation of more enzyme - substrate complexes. However, there is no
indication that these increases take place over a fixed time period, i.e. the changes are
not linked to rate, so marking point 3 cannot be awarded.
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ﬁ ResultsP

Question 8 (d)

Candidates who answered the question in the context of an enzyme often scored well. Those
candidates that simply gave descriptions of the role of the primary structure without linking
this to pepsin often only gained marks from the first three marking points. A significant
number of candidates appear not to understand what the primary structure of a protein is,
often confusing amino acid sequences in proteins and base sequences in polynucleotides.

(d) Suggest how the primary structure of pepsin determines its three-dimensional structure

and properties.
(5)

ﬂ;mnxT J"{'mc-}ys( rx -‘-“'u .r:zb;‘r?r’! f»"f Qamen e

______________________________ an,?  fbeetrre e made 7 ko g heliwy

us

Examiner Comments

In this response the candidate gained the maximum of five marks: marking point 1 in line 1, marking
point 2 in lines 2-3, and marking point 3 in line 11. Marking point 6 was awarded in lines 13 - 14. The
statement about shape of the protein in lines 12 - 13 was not sufficient for this marking point. The
last three lines describe the idea of specificity, gaining marking point 7.

A
ZA\ ResultsPus
Examiner Tip
Make sure you read questions carefully and provide a complete answer. This question
asks you how the primary structure of pepsin (an enzyme) determines its structure and
properties. The main properties of enzymes are that they catalyse specific reactions
and to do this they have an active site with a particular shape. In addition most

enzymes are globular and soluble, properties brought about by the distribution of
hydrophobic and hydrophilic R groups.
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*(d) Suggest how the primary structure of pepsin determines its three-dimensional structure
and properties.
(5)
SIS Primony Shethne . deRRimines. Q.. Seqpence. (. amine QSdS ..
Ahe provern: Thewepove. AN, Sequence b aminoe atids dejevmme

e pesiion. o TR, onds. peing.. madR. SO a8, hydragen. bonds. ..

Dok -pleated  sheels omd  Alpha-helises op. the... secondony. ...
Shuchne . depead . on Ahe  posihion g the omino acids fo

R gevps.m e ceiro acids. detevmnes. e formation @ e
disulpnde fwdges, imie onds and hydvogen fends indhe
Aobteny Shuchune. TThese  sonds  detemine. .. Shape sp SO
T e O T —
_____ bonding_and_eo\ding detevmimes the chape o Ane achve

ﬁ Resultslus

Examiner Comments
For this response the candidate was awarded two marks. Marking point 1 was given in lines 1
and 2. The comment about changing amino acids (lines 2 - 3) was not relevant and was ignored.
The statement that the primary structure is folded into secondary structures (lines 4 - 5) was not
awarded marking point 2. To gain marking point 2 it has to be clear that it is the primary structure
that determines the folding, not just that the primary structure is folded. The statement about DNA
forming a globular structure (lines 5 - 7) is incorrect so marking point 5 was not awarded. On this
occasion, marking point 3 was allowed for lines 7 and 8. As the candidate had already been penalised
for reference to DNA it was felt that overall there was sufficient context to allow the reference to
hydrogen and ionic bonding as being sufficient for marking point 3.
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Paper Summary

Many candidates have clearly made good use of past papers and mark schemes, but it is
important for candidates to understand the scientific principles covered in the specification
so they can apply them to new contexts and not write a rehearsed answer to a question that
has been asked in the past.

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

e Read the whole question carefully, including the introduction, to help relate your answer
to the context used. You should read the question through carefully at least once and
then write down your knowledge and understanding in a way that answers the question.

e Make sure you understand the biochemistry that underpins the concepts covered in this
unit.

e Read questions carefully: do not assume that the question asked is the same as that
which has appeared on a previous paper.

e Read your answers back carefully — do they answer the question, have you made at
least as many clear points as marks are available?

e When asked to distinguish between two things make sure your answer is comparative
and mentions both things being compared.

e When asked to describe a trend this is asking for the overall changes and not a detailed
description of individual points on a graph or in a table.

e Include a relevant calculation whenever you are asked to describe or compare numerical
data in tables or graphs.

e Don't be afraid to include a sketch diagram or graph if it will help add clarity to your
answer.

e When describing the measurement or control of variables, be specific about what is to be
measured e.g. volume or mass, and avoid vague terms such as amount.

e Pay particular attention to spelling, the use of technical nhames and terms, and
organisation of your answer in QWC labelled extended writing questions.

e Explore and assess examples of candidate responses from this report to help you
understand what makes a good response to different types of questions, and exemplify
the level of knowledge and understanding expected at AS level.
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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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