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Introduction

Overall this paper gave candidates the opportunity to display their knowledge. The majority
of candidates were able to score at least one mark on most of the questions. There was a full
range of marks, allowing for stronger candidates to show their depth of knowledge.

Many candidates were able to use key terminology correctly but this is an area centres may
want to stress. Most candidates had good knowledge of the core practicals. Many would
benefit from more practice at applying this knowledge in unfamiliar situations.

Level based questions will always require candidates to incorporate more than one piece of
information in their answers, which may be presented in a variety of ways. It is important to
include all of the information given.
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Question 1 (b)(i)

This question asked candidates to describe the process of electrophoresis. There were many
good answers using the correct terminology. Some candidates started their response with a
description of PCR, which did not answer the question and did not gain any marks. Most
candidates then went on to gain marks with a correct description, but time was wasted.

(b) A fossil bone discovered in China is thought to be from a new species,
Homo longi.

() Samples of DNA from this bone and bones from other Homo species can be
amplified using PCR.

Describe how these amplified samples of DNA can be prepared for analysis
using gel electrophoresis.
(3)

................... . Resxicyion. m'u(fm&m»ﬁm 0. QW chmmqpmsmnm
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Examiner Comments

This response gains 3 marks for a clear description of gel
electrophoresis, with a good use of correct terminology.

The details of PCR do not answer the question and use up valuable
time.

-

lf \ ResultsPlus
<

Examiner Tip
Always read the question carefully and make sure you select the
correct information.

\.
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Question 1 (b)(ii)

Most candidates recognised that there is a greater similarity in banding if species are closely
related, but not all candidates explained what the differences were.

(i) Explain how the results of this analysis would show whether Homo longi is
closely related to other Homo species.
(2)

e wan bede uhil nbl { Pun fagrk whd

N

iﬁ ResultsPlus
Examiner Comments

This response gains 2 marks.

Bands travelling the same distance equates to position of the bands.

- V I' ResultsPlus
\/

| Examiner Tip

Try to use correct terminology in your responses.
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(i) Explain how the results of this analysis would show whether Homo longi is
closely related to other Homo species.

(2)

ResultsPlus

Examiner Comments

This gains 2 marks for a clear explanation of how to use the analysis.
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Question 2 (b)(i)

Most candidates were able to fill in the table correctly.

(b} Brown Moss is a site of special scientific interest. It is an area containing shallow

wrﬁ

~i o~ oy

< Y%

0
1
il

%

ponds, inhabited by birds and rare plants.

The biodiversity of plants growing in two ponds, A and B, at Brown Moss was

studied. The table includes data collected from the two ponds.

Azolla filiculoides 5 20 0 0
Lemna minuta 29 . 812 0 0
Lemna trisulca 50 2450 0 0
Alisma plantago-aquatica 2 2 0 0
Alopecurus aequalis 1 110 0 0
Carex pseudocyperus 2 2 0 0
Equisetum fluviatile 0 0 748 4970 -
Juncus effusus 0 0 60 3540
Menyanthes trifoliata 16 240 0 0
Polygonum amphibium 0 0 25 600
Ranunculus circinatus 13 \§ & 0 0
Sparganium erectum 3 6 0 0
Typha latifolia 5 20 0 0
Total 156 4.9%8: 156 9110

(i) Complete the table for pond A giving the value for n(n-1) for

Ranunculus circinatus and aive the totals,

. ResultsPlus

Examiner Comments

All parts of the table were completed correctly.
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(b) Brown Moss is a site of special scientific interest. It is an area containing shallow
ponds, inhabited by birds and rare plants.

The biodiversity of plants growing in two ponds, A and B, at Brown Moss was
studied. The table includes data collected from the two ponds.

Azolla filiculoides 5 20 0 0
Lemna minuta 29 812 0 0
Lemna trisulca 50 2450 0 0
Alisma plantago-aquatica 2 2 0 0
Alopecurus aequalis 1 110 0 0
Carex pseudocyperus 2 2 0 0
Equisetum fluviatile 0 0 71 4970
Juncus effusus 0 0 60 3540
Menyanthes trifoliata 16 240 0 0
Polygonum amphibium 0 0 25 600
Ranunculus circinatus 13 AsC 0 0
Sparganium erectum L} 6 0 0
Typha latifolia 5 20 0 0
Total /’b(: 38\ ¢ 156 9110

() Complete the table for pond A giving the value for n(n-1) for
Ranunculus circinatus and give the totals.

/ ResultsPlus

Examiner Comments
The table is correctly filled in.
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Question 2 (b)(ii)

This question required candidates to substitute numbers into the equation for diversity.
Marks were lost by using the wrong denominator.

(i) Calculate the index of diversity for pond B using the formula

5 NON-1 16042+ 156
Zn(n-1)
(2)
D= (%156 x5S :2.68
-4
0- (\561\5‘5) . qu“uﬂ
410 x 4109
Answer QBS
_,'::\ — F
S{ ResultsPlus
/‘--. Examiner Comments
Numbers are correctly substituted into the equation and diversity
‘calculated.

74\ ResultsPlus
\

| Examiner Tip
You will always be given the equation for this type of question. Make
sure that you use the correct numbers.
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(i) Calculate the index of diversity for pond B using the formula
oNn-) o aseSe-D quo
zn{n-1 -

= 2. bsUn 6Ll

Answer Rbf.)[.bh{')

_ ResultsPlus

Examiner Comments

A correct calculation of diversity.
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Question 2 (b)(iii)

Candidates were asked to comment on the differences in biodiversity between the two
ponds. Most gained one mark for stating the difference. Many candidates were able to link
this to survival but few went on to comment on the need for adaptation, or to link the
numbers of individuals in pond B with the lack of competition.

(i) Pond B is close to a farm and some houses.

Chemicals and waste from the farm and houses have increased the levels of

pollutantsin pond-B.

The biodiversity index for pond A is 4.81,
Comment on the effect of pollutants on the biodiversity of pond B.

(3)

Theawm.uefsw&okpma%mmxwmmqm
Due ..C he_mxca\)/mmmare ...... COAL..R..So0ne.. 3R e i),

Doeere.... M@Wmmwokwmmmﬁ
WAAC.. RO QN OO OO o

N

i( ResultsPlus
Examiner Comments

2 marks awarded, for stating that biodiversity in B is lower because the
polluting chemicals may be toxic.
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(ili) PondBiscloseto a farm and some houses.

Chemicals and waste from the farm and houses have increased the levels of
pollutants in pond B.

The biodiversity index for pond A is 4.81.

Comment on the effect of pollutants on the biodiversity of pond B.
(3)

............ Biodiversity. Indx. in pond. B (5. much. LOWEL...............
-dhan. pond A. The polurants has.meant. ...

0Ny 3. Out of 13 Specdes nave Swvivedn

0 Conditions, TS (3. because pond Watey .. .

- 0ay hose. nigner pR. 0r 800y (avelS.

uoe . Increase iin. populasion S122 .Compoueol.. ...
40 pond A .

a\__

ﬂ ResultsPlus
Examiner Comments

This gained 2 marks for stating that biodiversity is lower in B therefore
few species can survive.

Although it states that there are large numbers of the species present
in B, it is not linked to a lack of competition so this mark is not
awarded.

/’/;\:'\"-.,
T\ ResultsPlus
\_) Examiner Tip

Always think about the command word for a question and make sure
that your answer recognises this.
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Question 3 (a)

Most candidates were able to answer this question, although some only gained one mark
because they did not name the nitrogenous bases.

3 The genetic information for a cell is stored in the DNA.
(a) Describe the structure of a DNA mononucleotide.

A TNA oo

2
mamm% ﬂ{r"k&h

&Q\rmp\;mt oAy 0. b

\

ﬂR&suﬁsﬂlﬁ
Examiner Comments

This response gains 1 mark for describing a mononucleotide but it
does not name the nitrogenous bases.

-
- I|
P e

A \ ResultsPlus
\d

| Examiner Tip

Give as much relevant information as possible in your answer.
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3 The genetic information for a cell is stored in the DNA.
(a) Describe the structure of a DNA mononucleotide.

uhieh g geined 1o
widh

(2)
rikese  sugar
- p'w.r ¥ L\ﬁ“a jmﬁo
fl’\ffif’\'] #c{wﬁ? bqu,_" Tke Nyor also  has Hfa{n:?,.,
laPNLt V"H\ hf"“t—qg Qho AvjrwwLmse-s 'Ajle lf{ T/ Mme,
Gupning, cytesing / %L . m@‘NL C’"‘“‘"‘e

g ResultsPlus

Examiner Comments

A good description of the structure of a mononucleotide gaining 2
marks.
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Question 3 (b)(ii)

Most candidates were able to describe DNA replication. Marks were lost where only one DNA
strand was used as a template or the role of the enzymes was confused.

(ii) Describe how DNA is replicated.

(4)

%‘cfoné .................... .....................................

}om's up. ‘d[\g_ Q}Jﬂ mg,Qg,pbde.S

s ool

<g£ ResultsPlus
Examiner Comments

This response gained full marks for clearly explaining the process of
DNA replication.

]
o
Examiner Tip

Always use correct terminology and make sure that you know the
names and roles of all the enzymes.
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(i) Describe how DNA is replicated. (nelicase)

FusStorne nuaoqen tonds netnefn e Fing.
QandS Oy ONK 10 e doddle N Diean . Tnis

0SS e ONE TounTl 0 ond unwind
TUee ONA (MC\EOYiQeS rornmemtnm[u nose gail
W Wi YNAAe (0N Srona

mxx\xcfmucmﬂwmtwowm\m

iz ResultsPlus
Examiner Comments

A clear answer gaining 4 marks.

It is clear that both strands of the DNA form new DNA molecules. The
enzymes are named correctly.
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Question 4 (a)(ii)

Most candidates were able to describe some of the steps in this core practical. Heating and
the use of hydrochloric acid were often omitted. Not all candidates were able to correctly
identify the stain.

(i) Describe how other plant tissues can be prepared to find out if the cells are
undergoing mitosis.

Sqa.&pMSubmngq,(oot+p4_n@QaC,
YL ond e wivh o Yeleskro  Molwider
oWe Yo oMo dve. 8 Cead e b Visolles
Scywushrov*hgomcamd&wﬂm

ﬂ ResultsPlus
Examiner Comments

This candidate gained full marks for correctly listing all the steps in this
core practical.

- V ResultsPlus
KD

| Examiner Tip
Make sure you know the different stains used in each of the practicals
you have completed.

Also make sure you are familiar with all of the core practicals.
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(i) Describe how other plant tissues can be prepared to find out if the cells are
undergoing mitosis.

(3)

ARk 40, St NDeNNROR. BEAON. Attt (0. O 4255, DAL, GO Ak o0.On.

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

B0y ALk AAQ. OOk BR.ON. O ANHEIO. O ASS, A0 RODL Lk ADIEY........
JOLN, FENENE,. @RSOST, LOOTRE LN, G PACES .. TIANSES. 1O, O MALGOOOR. BAeAQ. .
aovh odd hae SEes. 28. 5.L2AE SLCOIN. AN A AD Loowe. F0C IOMACAAIES 1O

LEUS £or WO D 0OSS HNSOUGHA.,.. 30 S CAN. R OSRNCON 1ancha (o,
A DSCH0E

: ResultsPlus

Examiner Comments

A clear description of all the steps in the practical.
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Question 4 (b)

A few candidates described interphase but most were able to describe the events of
prophase.

(b) Describe what happens inside a cell during prophase of mitosis.

(4)

The . QAo WALOSONARA . WAL ondemse and. pelonae.
Vsl sadie A Lighe wsuostope. Tar. nodea ...

......... FOVIAS. fov (WOMOIME fo_ attate to in
Loato@nas,

N

ﬂ ResultsPlus
Examiner Comments

This answer gains 4 marks for correctly describing metaphase, using
correct terminology.
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(b) Describe what happens inside a cell during prophase of mitosis.
: (4)

....... Ty

AuacAl
s;%v\_pwwgbﬂt ST SH s 1 | [

................. L5 T S R - T S——

% ResultsPlus

Examiner Comments

This response gains 3 marks for stating that the chromosomes
condense, the spindle forms and the nuclear envelope breaks down.

Although centrioles are mentioned, the context is wrong.

A

0\ ResultsPlus

Make sure you use correct terminology in the right context.
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Question 5 (a)(i)

Most candidates knew that the seeds were dried and kept in cold conditions, although some
candidates lost a mark by referring to cool rather than cold seeds are stored at - 20.

Few candidates referred to cleaning the seeds. Many candidates described the process of
testing for germination, which is not linked to preservation.

5 Many plants are known to have medicinal properties and are used in traditional
medicines. These plants are often endangered.

A drug to treat breast cancer has been extracted from Taxus brevifolia, the
Pacific yew tree.

(a) Seeds from endangered plants are placed in seed banks to conserve the species.

(i) Describe how the sgiili§are presefv@@ifor long periods of time in a seedhibanie
(3)

“Tre.seeds are. kept. in..ld _enviroments. (\ﬁuﬁllﬁ
well_elow Q%) to  keep them fom ...
gexmmubmg
ey are... woshed and dried to. caet cid of
ony. Yockerio. uwhich. could Kill the seed
~They..are. Sroredk m .. dn'&..,, ..... dork.. C:Ond_mﬁm .......
o, Stoe... MoisTure... .. Smk,l.%hfc .............. g@ffMS 0.
the. seed. .

a\_

ig ResultsPlus
Examiner Comments

This response gains 3 marks for correctly stating that the seeds are
washed and then stored in cold and dry conditions.
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5 Many plants are known to have medicinal properties and are used in traditional
medicines. These plants are often endangered.

A drug to treat breast cancer has been extracted from Taxus brevifolia, the
Pacific yew tree,

(a) Seeds from endangered plants are placed in seed banks to conserve thé species.

(i) Describe how the seeds are preserved for Ibng periods of time in a seed bank.

are deinfecked and dred Yo pre
> e elored i cdd cmdl%m%

.*..nﬂyipd\nc}ﬂfmv;abt)[@”

I\

%Resultsﬁus
Examiner Comments

3 marks for stating that the seeds are disinfected, dried and kept in
cold conditions.

(3)

Information about checking viability is not relevant to the question.
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Question 5 (a)(ii)

Many candidates recognised the link to genetic diversity and some were able to link this to
survival or adaptation.

Some candidates did not read the question properly and explained the advantages of seed
banks in general or of having a large number of seeds.

(i) Seed banks obtain seeds collected from a number of plants of each species.

Explain the advantages of this for the conservation of a plant species.
(2)

oGNSV, ORNENE.. SHEHER BLY, L {ve Tu [ o BRPNR—
...................... PSS ORI i B - LD RO SRR AN o ciirmsmanzssninaseans
SRS <ato (o740 "X 1o WL BT VO oL ZN0. 3 o, B (¢ S ——
e 30X CADES. OO 0 COM L. ERIAACE e
SRR = | AN I < 6 bV LA TAY 5T A 5 MR o SRR LN e o WENG—
X2, S RLL0S....Cox.. oe.. 030\ 0. a0 RONKe. ...

MTeent OWgy aso .

N\

i( ResultsPlus
Examiner Comments

This gains 2 marks for ensuring genetic variation and preventing
extinction.

| Examiner Tip
Always read the question carefully and identify the key points.

C V ResultsPlus
\/

GCE Biology A 9BNO 01 24



e T Thae Seeds ean
(i) Seed banks obtain seeds collected mber of plan ies. LYoy thare,

Explain the advantages of this for the conservation of a plant species.
(2}

Pant.. saedstmumwchééenem—wex&f%eww,m
MQ ....... 1Y) lll&am\mcbemgd@.ampwfahdmw{
ARpoh 0N viathin tHee piont-cpecti@ruben. Has senste ...
~One planted, This means. the plant. Species..will. lee.more..

ab}ﬁ#adoap}and&wlwmt\e(pmaccvtzhgnqtng
environments  and will e legs tikely 1 bewoana
enolongencd and go exchned .

<g£ ResultsPlus
Examiner Comments

This response correctly explains that genetic diversity is increased,
allowing adaptation in response to a changing environment. It gains a
maximum of 2 marks.
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Question 5 (b)(ii)

Most candidates were able to describe stage 1 of clinical testing, but many were confused
about stages 2 and 3. Some candidates lost a mark by describing animal testing as a stage in
clinical trials.
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Question 5 (c)

This is an explain question. The conditions preventing infections are acidity in the gut and the
presence of gut flora. To gain 2 marks there must be a condition described followed by an
explanation.

Marks were lost for a lack of accuracy - it is the stomach that is acidic, not the whole gut.
(c) The gut has harriers to prevent pathogens entering the body.
iExptaiE the role of cgnditions in the gut in preventing infection

y microorganisms.
(2)

..... fwf.‘.‘:?‘-:ﬁ(:\en_htﬁwam\mnaghr“uﬁ;wxﬂm/

...... oy N R i e B D B ST S
e Gty noas.. Qo e oo ———y - mﬂk%mt%ﬁeﬂ.}ﬂb

'M/tmm ............. SE S afn (IO 0RE  OORA.. OSSO
r” R h al T \. ﬁl\m‘;‘unlilnn E = 11 smavle)

N

%jﬂesuhsﬂus
Examiner Comments

This response gained 1 mark. Both conditions are described but there
isn't an explanation for either.
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Question 6 (b)(i)

There were some good responses to this question but marks were lost due to lack of detail,
or a failure to make a link between the structure and the uptake of oxygen.

(b) Shrews are very small mammals that maintain a body temperature of 40°C.
They require a good supply of oxygen as they lose heat rapidly.

(i) Explain how the structure of their lungs enables shrews to get oxygen into the
body rapidly.
(4)
MO OO 0RO Sunfate oaea for capd.
SAXONANQ L — SOR——
—0ps. BXnang SE@piaangT

~=......,ihm._...........sim.gmm A0S 0L for L SnoR. AERLLON..

aﬁmnmwfquqm?&uamnqro,m,dox&.gqe,n _________________
nkodae

- OXGRN... many\mg amm A0, hm
gmp _LONORranon... qms:mm sl L.me,,
MDmmeofrm ........ [6YOBNC>

f

ig ResultsPlus
Examiner Comments

This gained 3 marks for linking alveoli to an increased surface area for
gas exchange, the thin walls of the alveoli and the short diffusion
distance.

The mark for maintaining the concentration gradient was not awarded
because it wasn't linked to the capillary network.

,f"-\.
z.-

\ \ ResultsPlus

Examiner Tip
Make sure your answers are precise and accurate.
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(b) Shrews are very small mammals that maintain a body temperature of 40°C.
They require a good supply of oxygen as they lose heat rapidly.

(i) Explain how the structure of their lungs enables shrews to get oxygen into the
body rapidly.

{4)
mmm\%m&am ...... mé@‘m\m e

............ XA foke.. Dot elod e Se. mmnwmm.&.hﬂﬁ-u
L e bloodt —ho CurCilocke ha ool |

ResultsPlus

Examiner Comments

A well-constructed answer gaining 4 marks for linking the alveoli to

surface area and diffusion, thin walls of the alveoli, reducing the

diffusion pathway and the capillary network maintaining the
concentration gradient.
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Question 6 (b)(ii)

This question on evolution was not answered as well as may be expected. Marks were lost
because the answers were generic and not put in the context of the question.

(i) Some species of shrew have evolved to feed on insects found in cold water
streams. They are semi-aquatic, spending part of their lives diving in water
and part of the time living on land.

These shrews have large concentrations of the protein myoglobin in
their muscles.

Myoglobin stores oxygen, which can be released for aerobic respiration
during a dive.

The myoglobin in these shrews has a different, tertiary structure than in other
species of shrew. This allows larger quantities of myoglobin to be stored in
their muscles,

Describe how these species of semi-aquatic shrew may have evolved.
(4)

0N doM. INSRON Coud. nowe. camsed some mchmd\ms
10 hoNE ¥ groe (OANNGTAr AR, A Rrdn
0% SMASGL0OND: TS, QN S Feavy &se\ech\!e .
SRAL0AON PYESs RS ~ Ay Ol e YNove Mam\ stmﬁd 0 on
OANE £O¢ \og Ry ONd et More th3eCs. Tnis MOy thar
AR ARAVIANONS MO mONE Loy, YO bwrvweveprodw
..... poN3ing on Kre. 00NORKAgROS QMG 40 FRMT GRS, awnd
ﬁ LSO 0D\ 4D 0. £ €. SOMNL - QUK nng,, #his. DROMES. MaY.©. ..
LOWH!\&HQ‘@%&@U&\QH%Mﬁ\hW%MV\WW
..... O0L1.ONA S0 M ¥pRURS \non eNOWR.

LTINE DALY KRRRY. 15\
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M,
~ { ResultsPlus
/'-—-t Examiner Comments
This response gained full marks. It correctly identified that the
mutation changed the structure of the myoglobin, enabling the shrews
to dive for longer. These shrews were more likely to survive and
reproduce, passing on the advantageous allele.

The answer was in the context of the question.
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(i) Some species of shrew have evolved to feed on insects found in cold water
streams. They are semi-aquatic, spending part of their lives diving in water
and part of the time living on land.

These shrews have large concentrations of the protein myoglobin in
their muscles.

Myoglobin stores oxygen, which can be released for aerobic respiration
during a dive.

The myoglobin in these shrews has a different, tertiary structure than in other ]
species of shrew. This allows larger quantities of myoglobin to be stored in ’
their muscles. . .

Describe how these species of semi-aquatic shrew may have evolved.

(4)
S Natul doaseer or  &lecton. emeﬁamrﬁ IV% hape

O prrdanmn.. ‘}ﬂ ..... celd
M%MM ...................... ARAT.

Lo-dy f’mgfooa f:um.avada.l(e s « A Rl PRI,
* oo vt olee grrpurssm, dhy, Gadl bo ¥eodRp i,
ﬁ%‘fq‘{fﬁd%&? Surmeger, € breed at reprodug,

oL Mqaﬂofumwo W(wﬂy
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N / ResultsPlus
/---t Examiner Comments

This response was awarded 4 marks for identifying the selection
pressure of lack of food, the ability of these shrews to obtain food from
the water, increasing the chance of surviving to reproduce and pass on
the advantageous allele.

The comments about geographical isolation were not relevant to the
question.

.':.’" ResultsPlus
ey

Examiner Tip
Always identify the context when answering questions on evolution.
Generic answers are unlikely to gain full marks.
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Question 6 (b)(iii)

Many candidates missed the reference to the triplet code, which is the first step in the
process of a change in the base sequence. Most candidates recognised that there is a change
in the sequence of amino acids.

(i) Explain why a change in the base sequence of the gene coding for myoglobin
could change its tertiary structure.

b imMet uew-l H

a‘dr\ Moo dene.

Mo fenkerty.. SFEgmt fowu wwi o\ fe‘ft—mn R’ Jf-«ﬂ;

Loanging  hew twe o gelgpenyide. 09, Mg Covsing fu

..........

3({ cWary Sgegtouct 0~ I"’l:,\'gf;]gbih- (Total for Question 6 = 12 marks)

N\

ig ResultsPlus
Examiner Comments

This gained 3 marks for the change in the triplet code, a change in the
amino acid sequence and a change in the formation of bonds.
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(i) Explain why a change in the base sequence of the gene coding for myoglobin

could change its tertiary structure.

(3)

/ ResultsPlus

Examiner Comments

A well-constructed answer explaining the change in the triplet code, a
different sequence of amino acids, a change in the formation of bonds.
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Question 7 (b)(i)

Candidates were asked to state what is meant by the term bactericidal antibiotic. They were
required to state that the bacteria were killed, not just describe the possible effects on the
cell wall or cell lysis.

(b) Some bacteria are pathogenic. Bacteriostatic and bactericidal antibiotics are
drugs used to treat diseases caused by bacteria.

The graph shows the effects of two types of antibiotic on the growth of bacteria.
The control line shows the growth of bacteria with no antibiotic present.

18000 Key

16000 —e— control
--a--  bacteriostatic

14000 --+-- bactericidal

12000

Number of - 10000
cells per cubic
millimetre 8000

6000

4000

2000

o 1 2 3 4 5 6 7 8 9
Time after antibiotic added / hours

(i) State what is meant by the term bactericidal antibiotic.

Examiner Comments

Mark awarded for killing bacteria.
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(b) Some bacteria are pathogenic. Bacteriostatic and bactericidal antibiotics are
drugs used to treat diseases caused by bacteria.

The graph shows the effects of two types of antibiotic on the growth of bacteria.
The control line shows the growth of bacteria with no antibiotic present,

18000

f Key

16000 —e— control
e pacteriostatic
14000 --+-- bactericidal

12000

Numberof 10000
cells per cubic
millimetre 8000

6000

4000

2000

0- | | | | T T —

0 1 2 3 4 5 6 7 8 9
Time after antibiotic added / hours

(i} State what is meant by the term bactericidal antibiotic.
(1}

TN e ANk onh i 0 KN Pne backeria. b

........ COULILG. Ahana. X0 ol it open.....

ResultsPlus

Examiner Comments

Mark awarded for killing the bacteria. Cell lysis alone would not gain
the mark.

1\

37 GCE Biology A 9BNO 01



Question 7 (b)(ii)

This calculation question asked for the answer in standard form. Many candidates were able
to carry out the calculation and convert it to standard form, but lost marks because they

didn't give the units.

(i) Calculate the mean rate of increase in the number of bacteria in the control
from 6 to 8 hours.

Give your answer in standard form.

l¢ 090
K60

(2)

661:0? o \ M

-3
Yxio »\«-W/M ANSWET | wfiiusieiios

.
-'II \
e

N { ResultsPlus
/--.. Examiner Comments

A correct answer, with units, gaining 2 marks.

\.

\

| Examiner Tip
Always give the units for a calculation, even if not specifically asked for.
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(i) Calculate the Mean rateefinerease in the number of bacteria in the control
from &to8hours;

Give your answer in standard-form»

(2)
6,000 -§.,000 = §000
raf :_ﬂl_‘-.l = S'OD__O - L(m
ax 9

-\
i x 10 mm® fowr

3 2 -1

2 ResultsPlus

Examiner Comments

A correct answer, with units, gaining 2 marks.
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Question 7 (b)(iii)

Candidates were asked to explain the role of the inflammatory response. Many candidates
gave a detailed account. Marks were lost for lack of specific detail, eg linking dilation to the
wrong blood vessels.

Some candidates incorrectly described the specific immune response.

(ili) Symptoms of bacterial infection include fever and inflammation.

Explain the role of the inflammatory response in protecting the body from
bacterial infection.

ﬂhamlner Comments

This gains 4 marks for the release of histamine, dilation of the
arterioles, increasing blood flow, increasing white blood cells in the site
of infection.
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(ili) Symptoms of bacterial infection include fever and inflammation.

Explain the role of the inflammatory response in protecting the body from
bacterial infection.

/ ResultsPlus

Examiner Comments
A concise answer awarded 4 marks for release of histamine, increase

in blood flow, permeability of the capillaries and more white blood
ceIIs at the infected site.

<B ResultsPlus

Examiner Tip

Use correct and accurate terminology to gain full marks.

41 GCE Biology A 9BNO 01



Question 7 (¢)

This is a level based question using information given about antibiotic resistance linked to
hospital practices from own knowledge. Each level has to be achieved before moving on to
the next level, and this requires both parts of the question to be answered. There were some
detailed descriptions about the mechanisms of antibiotic resistance, but many candidates
were limited to 3 marks because they only described one hospital practice, linked to the use
of antibiotics. Some candidates thought the drugs could be modified to overcome resistance.
Some candidates confused the action of antibiotics with the specific immune response.
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Discuss the mechanisms bacteria have developed to become resistant to

antibiotics and the codes of practice used-to-overcome this resistance.

.= 30, Ak mm A k. Fepf AN Aladu... 40... ‘h‘j ...........
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N / ResultsPlus
/---t Examiner Comments

This is a Level 3 response, 5 marks. Two hospital practices are
described and two mechanism of resistance, with a description of how
resistance evolves (Level 2). An explanation of how completing
antibiotics reduces resistance is Level 3.
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Discuss the mechanisms bacteria have developed to become resistant to
antibiotics and the codes of practice used to overcome this resistance.
(6)
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Examiner Comments

This is a clear answer with all components of Level 2 and an
explanation of the spread of resistance through plasmids. It gains Level
3 - 5 marks.

A\ ResultsPlus

\ Examiner Tip

Level based questions require the synthesis of two or more pieces of
information in a novel situation. Make sure that you use all the
information given and apply your own knowledge to answer the
guestion.
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Question 8 (c)(i)

This question asked candidates to explain why the increase in greenhouse gases is linked to a
decrease in seagrass. Many candidates started with an unnecessary explanation of the
greenhouse effect. Most candidates recognised that this led to an increase in water
temperature, although some lost marks by referring to a general increase in temperature.
Many candidates knew that the acidity of the oceans is increasing, although not always why.

(c) Seagrass cannot survive if the water becomes warmer or more acidic.
Seagrass in the Mediterranean Sea has declined by 34% in the last 50 years.

(i) Explain why the increase in greenhouse gases is leading to a decrease in the
growth of seagrass.

(3)

N,

y &{ esultsPlus

/--. Examiner Comments

3 marks for increased temperature causing denaturing of enzymes, an
increase in acidity of the water due to carbon dioxide dissolving.
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(c) Seagrass cannot survive if the water becomes warmer or more acidic.
Seagrass in the Mediterranean Sea has declined by 34% in the last 50 years.

(i) Explain why the increase in greenhouse gases is leading to a decrease in the
growth of seagrass.
(3)

chm&umm ..... WAN—
............ \ pmm

- a\ —
ig ResultsPlus
Examiner Comments

A clear answer gaining 3 marks for an increase in carbon dioxide
dissolving in the sea, making it more acidic, an increase in temperature
warming the sea.

¢ 244 TPETH FEERREEES B4 ERLERRE

o
z"' --\l‘il

\_) \ ResultsPlus

Examiner Tip
Try not to include information not linked to answering the question.
You won't lose marks, but it may take up valuable time.
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Question 8 (c)(ii)

This question asked candidates to discuss the effects of a reduction in seagrass on the
animal population. Most candidates recognised that there would be a reduction in animal
numbers due to less food, but very few made the link to respiration or oxygen levels.

(ii) Discuss the possible effects of a reduction in seagrass on animals living in the
Mediterranean Sea.

(@)
Joet il m) ol e .J siie sl

.............................. ;wﬂ will J"”"“ L c----w-" /f«J sw-/c f

~ ResultsPlus
/--.. Examiner Comments
This was awarded 4 marks for recognising a decrease in the number of

animals due to less food for primary consumers. Less photosynthesis
reduces food availability, with an impact on the food chain.
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(ii) Discuss the possible effects of a reduction in seagrass on animals living in the

Mediterranean Sea.
(4)

Z ResultsPlus

Examiner Comments

3 marks awarded for a reduction in animals, due to a reduction in food
availability having an impact on the food chain.

Pz
\,Eﬁ?#!ﬁp'“s

Try to include all aspects of the effects of a reduction in seagrass. The
reduction in photosynthesis would have a major impact.
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Question 8 (c)(iii)

This question asked candidates to explain why healthy seagrass reduces the release of
carbon dioxide. Most candidates made the link with photosynthesis but few went on to refer
to the effects of decomposition or identify seagrass as a carbon sink.

(Iii) Seagrass is long-living and more mt to hgakdnwn by microorganisms

than plants living in the rainforest.

Explain why maintaining a healthy population of seagrass reduces the release
of carbon dioxide into the atmosphere \ d( S 01;

(3)

© &0 BB 60g 08 & (ot s\v\hm Wnone (On fim tw
AN (00NN (AXon

<Z§ ResultsPlus
Examiner Comments

This well-written answer clearly explains that seagrass is a carbon sink,
carbon dioxide is taken up in photosynthesis and less respiration by
microorganisms reduces release of carbon dioxide.
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(iii) Seagrass is long-living and more resistant to breakdown by microorganisms
than plants living in the rainforest.

Explain why maintaining a healthy population of seagrass reduces the release
of carbon dioxide into the atmosphere.

............................... (o COBU -5 TR (O - N =T, - . [ SRS SO .., ¢ O
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.............................. PO 7 S~ [ 3 <Y SN, 2 SRS « .05~ 0 3 -Sor V2 SR - V.Y - SIS » 331 -% " X SR

............................... L~ SO P} ¥ = P - 1. -T"‘*""“'ﬁﬂ*‘sm"ﬂ'ﬂ-’eﬁ"‘

pRprlaban AR BN ea.s fore Q8 at.......... AR Elsde

Examiner Comments

This response gains 2 marks for stating that seagrass is a carbon sink
that takes carbon dioxide from the atmosphere for photosynthesis.

( .-',:-:-\1'. N\
B
/ +\ ResultsPlus
\_) Examiner Tip
Make sure you use the terms carbon and carbon dioxide correctly.
They are not interchangeable.
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Question 9 (a)(ii)

Many candidates were able to draw a Punnett square to show this sex-linked cross. Marks
were lost if the phenotypes were not stated. Some candidates did not realise that there are
no alleles for head colour on the W chromosome.

(i) A bar-headed female chicken was crossed with a black-headed male chicken.
Draw a genetic diagram to show the genotypes and phenotypes of the
offspring produced by this cross.
€ 2ol (3)
JOq,  fFendit
blotk — (ede d
e Wikenf

5
oo oy L _7_ 7" W

bu/ Gn(Reaf

f

% ResultsPlus
Examiner Comments

This response gained all 3 marks.
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(i) A bar-headed female chicken was crossed with a black-headed male chicken.

Draw a genetic diagram to show the genotypes and phenotypes of the
offspring produced by this cross.

AR Z°2° 2w
/NG LN

(3)

2° 2% 2% W)
M olo & el ™
bou-raudsd  blage o headad &M&w -

headed.

N

% ResultsPlus
Examiner Comments

This response used a different format to gain 3 marks.

Yy
A

CA ResultsPlus
\_} Examiner Tip

Remember to give all aspects of the phenotype when answering a
qguestion on genetic crosses.
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Question 9 (a)(iii)

This question asked candidates to deduce why a particular cross would produce both
bar-headed and black-headed females. Candidates found it difficult to describe why this
would happen. Many of the candidates who did score used Punnett square to demonstrate
the cross.

(iiiy Male chickens produced by this cross were crossed with a bar-headed
female chicken.

Deduce why this cross will produce both bar-headed and . 2— > 2
black-headed females. '_2“ 282 2727

meoans there 13 25efe. — pm_dage._.__g ..... bar—headed _______________
_______ ond.. 2 47/ Jaance. o prdiace a black-headed .

Pemade.

\“R&suﬁsﬂm
Examiner Comments
This response gained 2 marks. The fact that the male is heterozygous

was clearly stated and the Punnett square demonstrates how the
alleles are inherited by the female.
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(iii) Male chickens produced by this cross were crossed with a bar-headed
female chicken.

Deduce why this cross will produce both bar-headed and
black-headed females.
(3)
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2B (rar). o1 2P prom fQME e o

<g£ ResultsPlus
Examiner Comments

This response gains 2 marks. The text explains that the male is
heterozygous and the female will inherit B or b from the male. This is

reinforced by the Punnett square.
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Question 9 (b)

This question about gene expression is linked to modification of RNA. Some candidates
confused this with mutation or methylation of DNA, but many were able to explain the role of
introns and exons.

(b) Gene expression leads to the synthesis of proteins that give rise to the phenotype.

Describe how one gene can give rise to more than one protein.
(3)

D02t RAUR SOnant unteon b oxons. ooins r-sen B0 weeoved

_J::\ —
N ResultsPlus
/---.. Examiner Comments

This response was awarded 3 marks for explaining that introns are
removed leading to more than one mRNA. It correctly states that
translation produces more than one protein.
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(b) Gene expression leads to the synthesis of proteins that give rise to the phenotype.

Describe how one gene can give rise to more than one protein.
(3)
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(Total for Question 9 = 10 marks)
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ig ResultsPlus
Examiner Comments

3 marks awarded here for removal of introns, different orders of exons
and translation into multiple proteins.
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Question 10 (a)

Most candidates correctly drew a trend line and read the correct date off the graph.

10 The average spring temperature in the UK has increased by 0.5°C from 1995 to 2014,
This is due to climate change.

This has affected plants and the insects that feed on them.

(a) Many butterfly species depend on oak trees.
The larvae feed on the young leaves in spring.

The graph shows the date when oak leaves first appeared on one tree between

the years 1950 and 2021.

MRAG r* SR
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mEmEmEES s smammsa/ia .

March 31 = = ‘ “ e ‘iL—

I
1950 1960 1970 1980 1990 2000 2010 2020 2030
Year

Draw a trend line to predict when oak leaves will first appear in the year 2030.
(2)

Date M(M(M?.Sﬂ"

_ ResultsPlus

Examiner Comments

2 marks awarded.

\. J
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10 The average spring temperature in the UK has increased by 0.5°C from 1995 to 2014.
This is due to climate change.

This has affected plants and the insects that feed on them.

(a) Many butterfly species depend on oak trees.
The larvae feed on the young leaves in spring.

The graph shows the date when oak leaves first appeared on one tree between

the years 1950 and 2021.
May 10 ] s &
| |
April 30 - S, v
/ E e
First date when apyij 20 -4 TG
oak leaves ::H__‘ e
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March 21
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Year '

Draw a trend line to predict when oak leaves will first appear in the year 2030.
(2)

Date Mf.“lq

ResultsPlus

Examiner Comments

2 marks awarded.
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Question 10 (b)

This question asked candidates to explain why a specialist species of butterfly may find it
more difficult to adapt to changes in spring temperatures. Many candidates recognised that
there would be a lack of food as they only feed on one species. Some candidates stated that
there would be more competition but did not say it would be interspecific. The word adapt in
the question led some candidates to talk about natural selection.

(b) Specialist butterfly species feed on only one plant species. Generalist butterfly
species feed on a range of plant species.

The graph shows the changes in the population sizes of the two types of butterfly
from 1980 to 2017.

300
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0 1
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Explain why specialist butterfly species may find it more difficult to adapt to the
changes in spring temperatures.

LTI FASAMA MLV wm.mm N VO R SV Y S VYO
e :?*ﬁhmw
AL AL Aeal oy SAAME.. LA SIRAAM A .. IOAISANA . PRI e

SRR e AasK pladad . Sptades.. N uaan aalakele  Haear m.&..&

61 GCE Biology A 9BNO 01



N
\( { ResultsPlus

Examiner Comments
This answer clearly explains that the plant may not be available at the

right time for the specialist butterfly. As it only feeds on one plant,
there would be a shortage of food.
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(b) Specialist butterfly species feed on only one plant species. Generalist butterfly
species feed on a range of plant species.

The graph shows the changes in the population sizes of the two types of butterfly
from 1980 to 2017,
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Explain why specialist butterfly species may find it more difficult to adapt to the
changes in spring temperatures.
(3)
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/--.‘: Examiner Comments
This gains 3 marks for explaining that as the butterfly only feeds on
one type of food, they may not have enough to eat. There is a clear
explanation of the effect of early appearance of oak leaves on the
larvae, and that generalist butterflies are more likely to find another
source of food.
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Question 10 (c)(i)

This question required candidates to make the link between an increase in temperature and
the rate of enzyme action. Marks were lost because the increase in kinetic energy was not
linked to the enzymes. Many candidates recognised that there were more enzyme-substrate
collisions but they did not say they were more frequent, therefore losing the mark.

(c) The effect of the rise in spring temperature on the life cycle of butterflies
was studied.

These insects have a typical life cycle of four stages:
egg, larva, pupa and adult.

The photograph shows a butterfly larva (caterpillar) feeding on a leaf.

(i) Explain why an increase in environmental temperature may lead to a shorter

life cycle.
(2)
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N { ResultsPlus
/---.. Examiner Comments

This response gains a maximum of 2 marks for referring to metabolic
reactions, explaining that the enzymes have more kinetic energy
leading to more frequent successful collisions.
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(c) The effect of the rise in spring temperature on the life cycle of butterflies
was studied.

These insects have a typical life cycle of four stages:

eqq, larva, pupa and adult,
The phdtograph shows a butterfly larva (caterpillar) feeding on a leaf.

{Source: @ dossyl/Shutterstock)

(i) Explain why an increase in environmental temperature may lead to a shorter
life cycle.

V { ResultsPlus
/--._ Examiner Comments

2 marks awarded for more frequent formation of enzyme-substrate
complexes and an increase in metabolic reactions.
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Question 10 (c)(ii)

This is a level based question asking candidates to devise an experiment to study the effect
of temperature on the duration of the larval stage. It requires modification of a core practical.
Many candidates achieved Level 2 but some were limited to Level 1 by missing out basic
steps in the design of any investigation, eg carrying out repeats. Those candidates that
carried out repeats often did not go on to calculate the mean or didn't state the range of
temperatures to be used.
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*(ii) Devise a laboratory investigation to study the effect of temperature on the
duration of the larval stage in a specialist butterfly species.

(6)
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/“--'- Examiner Comments
This response gives a suitable range of 6 temperatures with repeats at
each temperature. Several variables are controlled and there are
repeats at each temperature, used to calculate the mean. A camera is
used to monitor the length of the larval stage. All of Level 1 and Level 2
are achieved. It clearly states that the time measured is from egg
hatching to formation of the pupa, Level 3, but does not gain both
marks for Level 3 as although there is reference to a statistical test, it is
not named.

5 marks awarded.
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*(ii) Devise a laboratory investigation to study the effect of temperature on the

duration of the larval stage in a specialist butterfly species.
(6}
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/'-—-'. Examiner Comments

A suitable range of 5 temperatures, 20 eggs at each temperature
(repeats), used to calculate a mean. Measuring the time spentin the
larval stage achieves all of Level 1 and Level 2. It is clear that the time is
measured from hatching of eggs to formation of the pupa (Level 3).
Although a T-test is carried out, this is not the correct statistical test so
it does not gain the mark.

5 marks awarded.

ResultsPlus
‘\

Examiner Tip
A level based question about a practical will be based on a core
practical but will always be in a different situation. Start by identifying
the core practical then use the information you are given to modify the
practical appropriately.

Always include all of the basic steps, eg repeats to calculate the mean.
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Paper Summary

Based on their performance on this paper, candidates should:

e Read the question carefully and consider the information required to construct your
answer.

e Make sure you know the definition of all the key terms in the specification.

e Ensure your answer is specific and includes sufficient detail.

e Be aware of all the command words used on the exam paper and use them to construct
your answer.

e Use the correct terminology in your answers.
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Grade boundaries

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

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