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Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS and
A Level Biology (9700), and to show how different levels of candidates’ performance relate to the subject’s
curriculum and assessment objectives.

In this booklet a range of candidate responses has been chosen as far as possible to exemplify grades A, C
and E. Each response is accompanied by a brief commentary explaining the strengths and weaknesses of

the answers.

For ease of reference the following format for each component has been adopted:

( Question ‘}J

l
)
]

CEumphl candidate
FRSPONSE

<

[; Examiner mmmant)

Each question is followed by an extract of the mark scheme used by examiners. This, in turn, is followed by
examples of marked candidate responses, each with an examiner comment on performance. Comments are
given to indicate where and why marks were awarded, and how additional marks could have been obtained.
In this way, it is possible to understand what candidates have done to gain their marks and what they still
have to do to improve their grades.

Past papers, Principal Examiner Reports for Teachers and other teacher support materials are available on
http://teachers.cie.org.uk
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Assessment at a glance

Assessment at a glance

Paper Type of Paper Duration Weighting
AS Level A Level
1 Multiple Choice 1 hour 40 31% 15%
2 AS Structured Questions 1 hour 60 46% 23%
15 min
3 Advanced Practical Skills 2 hours 40 23% 12%
1/2
4 A2 Structured Questions 2 hours 100 38%
5 Planning, Analysis and 1 hour 30 12%
Evaluation 15 min

Teachers are reminded that a full syllabus is available on www.cie.org.uk
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Paper 2 — AS Structured Questions

Paper 2 — AS Structured Questions

Question 1(a)

1 Protein production involves a complex sequence of evants and a numbsar of call structuras.

(a) The first column in Tabla 1.1 shows some of the events that occur in the production of a
protein in a cell and its eventual release from the cell.

Table 1.1
saquence | cell location
evanl of evanls (letlers)
(numbers)
exocylosis
protein modification
sacratory vesicle formation
lranscription
translation

() In Table 1.1, write tha saquence in which the evanls ocour, using 1 as the first
process in the sequanca. [2]

(i) From the list A 1o F balow, choose one cell location for each event and wre the
lattar in Table 1.1. Each letter may be used once, more than once, or not at all.

Golgi apparalus

lysosame

nuclaus

rough endoplasmic raticulum

smooth endoplasmic reticulum

plasma (cell surface) mambranea [3]

mmo O ms
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Mark scheme

Paper 2 — AS Structured Questions

1 (a) (i} transcription firsf process and exocyiosis final process ;

correct order for remaining three processes (3, 4, 2) ; [2]
accept words and mistura of words and letters
(i)
Fi
A/'D
A,
C
D;
order of call lecation
S avents (lettar)
exocylosis 5 F call membrana ;
2 VAN AlD ;
protain modification 3 A+D Golgi and/or RER.
secretory vesicle formation 4 A Golgi ;
transcription 1 c nuclaus
translation 2 D RER ;
[5]
Example candidate response — grade A
sequence | cell location
avent of events (lattars)
(numbers)
exocylosis -
5 F L
v /
_— H "
protein modification v ﬁ,
secretory vesicle formation "‘I'.I" A /
transcription 'i ‘/u/ G
#] /
Y .
translation 1 V" D /
L
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Paper 2 — AS Structured Questions

Examiner comment — grade A

This candidate has shown a good understanding of the meaning of the various terms in the ‘event’ column
and has then applied this to work out the sequence of events that would occur. The terms were from
sections A (Cell Structure), D (Cell membranes and Transport) and G (Transport) of the syllabus. The correct
cell location of the different events shows a good knowledge of the functions of the various cell structures
(from section A of the syllabus). This candidate has been able to think sequentially about the whole process.

Example candidate response — grade C

sequence | cell location
event of events (letters)
(numbers)
exocytosis 0 1= /"'
protein modification % B
secratory vesicle formation N B X
transcription 1 C.
translation % ™ /
.- |
7

Examiner comment — grade C

This candidate has correctly worked out the sequence of events, demonstrating a good understanding of
the meaning of the terms, but has mistakenly thought that secretory vesicles were formed by the lysosome.

Knowledge of the various roles of the Golgi apparatus is only partial.
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Example candidate response — grade E

evani

ex0Cylosis

pratain modification

secretory vesicle formahon

transcription

translation

sequence | Gell location
of events (letters)
{numbars)
5 = .
W]
z | BE
b A

p

Examiner comment — grade E

Paper 2 — AS Structured Questions

This candidate is not clear about the difference between transcription and translation, which may also have
led to the incorrect identification of the cell structures in (ii). There are gaps in knowledge of the functions
of the various cell structures (syllabus section A), with the mark gained for the location of exocytosis, which

is a link to section D.
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Paper 2 — AS Structured Questions

Question 1(b)

{b) Describe the process of exocylosis,

Mark scheme

B} 1 wvesicle / vacuole, moves towards, cell, surface / membrana ;
A plasma membrane R if lysosome
2 fusion  described, of vesicle with membrane ; R attach / bind / combine
3 ref. to (fluid nature of) phospholipids ;
4 contents ! AW, sacreted / releasad / exported / removed § emptied | excreted :
A waste material / digested matarial
o active process / energy-requiring ! ATF used / AW ;
R 'active transport” R endocytosis [max 3]

Example candidate response — grade A

e EBOCYLOSIS. . J8..00...ENeLQ Y. LEQLILLL J.Mf.]ﬂf-ﬂ.ﬂﬂ.i.ﬁ..'....Il:...l'ﬁ...

Geleckive.. and.active.. Dukng. exocytasis,  he matenal.
Srcredord
thak.needs. to. be. rermaneal. s Sueugel. by QL. MESICLE:...

ood.is. then. remevid. ouk.of. the. el with. the need. of.... (3]
L= I"I.-E'l'g l.j "

Examiner comment — grade A

This candidate has gained maximum marks by giving three of the five available mark points. There are no
contradictory statements and a sequential account is clearly given. To have improved this response, the
candidate should have avoided the vague nature of the final part of the response, where it was not obvious
what was ‘removed out of the cell’.

Example candidate response — grade C

Socredary...\RSL.CL...ond.. ouad... o 40, Golg L. Appavans:
Jheso...venoles. . aso...be...called.. T, aindl. A
Pvens. o, alher . sunsions.. . e fakun a4t af ol
IYSDS0GS A0 10, TAG..CLIL DR ASTHALR. EATRD...
wath. It o100, 14g...coateu... MG ... |
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Paper 2 — AS Structured Questions

Examiner comment — grade C

This candidate has shown a good understanding of the process of exocytosis. However, knowledge of the
difference between secretory vesicles and lysosomes has not been demonstrated, by mistakenly thinking
that lysosomes move to the cell surface membrane, and so the third mark was not awarded.

Example candidate response — grade E

“A...Neecl@... Mreagh. Fhe. {:ﬂiﬂh....mpﬁnnii;.m Sernas....
... he mmﬂ*ﬁdmirﬁmm*‘hﬁw

to. e membane.and secetes [ (

Examiner comment — grade E

The second paragraph of this response demonstrates some knowledge of the process of exocytosis. The
candidate knew that the vesicle moved, but needed to state which membrane was involved and hence did
not give sufficient detail. A mark was given, to the benefit of the candidate who used the term ‘unwanted’,
for the idea that waste material was released. The first paragraph contains no correct information, with
the candidate stating that material was secreted ‘out of the body’ instead of ‘out of the cell’. This mistake
probably would have been spotted and corrected by the candidate if they had checked their response.

Question 1(c)

(e) One example of prolein modification s the removal of the first amino acid, methionine,
from a newly formed polypeptide chan 1o make a functioning protein.

(I} The DMNA nucleotide sequence that specifies the amino acid methionine is TAC.

State the mBNA nucleotide sequence that is complementary to the DNA sequence
for methionine.

(il Suggest two other ways in which the polypeptide chain is modified to produce the
functioning protein.

Cambridge International AS and A Level Biology 9700 9



Paper 2 — AS Structured Questions

10

Mark scheme

(c) (i) AUG; [1]
(il) 1 secondary structure / a-helix / [-(pleated) sheeat ;

2 tartiary structura [ description / folding / complex 3D shapa ;

3 formation of named bond(z) ; R if peptide bond in list

4 quaternary structure / description (e.g. assembly of polypeptides) ;

9 ghycosylation / formation of glhycoproteins [ addition of carbohydrate(s) or sugar(s) ;
R hydrocarbon chain

6 addition of, non-protein portion(s) / prostheatic group(s) / namad example ;
A haem / iron { Fa / copper { Cu / magneasium / Mg / AW

7  rmamoval of soma amino acids ; R one amino acid

8 polypeptide(s) cut into two or more pieces ;

8 AVP; egq.rel loexposure to water molecules and folding
R ref. to amino acids coded for by stop codons [max 2]

Example candidate response — grade A

(i) The DNA nuclectide sequence that specifies the amino acid methionine is TAC.

State the mRNA nucleotide sequence that is complementary to the DNA seguence

for methionine.

{il) Suggest two other ways in which the polypeptide chain is modified to produce the
functioning protein.

Torkion . Staduee.....of.. e Yeshean, S
A cerabe ppaen  con be add

Examiner comment — grade A

In (i) the candidate has correctly applied knowledge of the complementary base pairing rules and has
remembered that thymine is replaced with uracil in RNA nucleotides. In (ii), the candidate has used arrows
to indicate the two different suggestions. Each of these suggests an acceptable modification to the
transcribed polypeptide chain that would enable function. The first suggestion comes from the candidate’s
knowledge of levels of protein structure. The second suggestion could have come from knowledge of
glycoproteins that occur as components of the cell surface membrane.

Cambridge International AS and A Level Biology 9700



Paper 2 — AS Structured Questions

Example candidate response — grade C
(i) The DNA nucleotide sequence that specifies the amino acid methionina Is TAC.

State the mRNA nucleotide sequence that is complementary 1o the DNA sequence
for methionine. {

(i} Suggest two other ways in which the polypeptide chain is modified to produce the
functioning protain.

DI o0 REO0N0. S

R, (DR, mm&aﬁm&‘“&m LML
Haodeed to e Qoghidla. m Sharkainad...... |

m Mﬁw m%mm ............. 2

ﬁmmmm P otal: 11] |
R TALN hﬂ.\m VBN eand Woa Loy o, M BB ol :
DL oMot On Grvans sl ok W et

"Hﬂt\t‘.'.-i&a_.‘ kg, .

Examiner comment — grade C

In (i), the candidate shows knowledge and understanding of base-pairing during transcription. A good start
has been made in (ii) to gain a mark, but this is followed by the suggestion (given in the next two sentences
that follow) that the chain is shortened, which does not correspond to the idea of a functioning protein. The
remaining information does not answer the question. Note that even if there is a correct suggestion within
this additional information, no credit can be given as the first two suggestions only will be marked.

Example candidate response — grade E

(e) One example of protein modification is the remaval of tha Tirst amina acid, methionine,
from & newly formed paolypeptide chain 1o make a functioning protein.

(i} Tha DNA nucleotide sequence that specifies the amino ackd methionine is TAC,

State tha mREMA nuclectide s;quance that is complementary io the DNA sequence
for methionine, / . .
e
F" L,lq-' L _r"'-. ; l

(i) Suggest two other ways in which the palypeplide chain s madified to preduce the
functioning protain.

. Diwing _semi -conservotive vepliceion, Ekntr.:q..ﬁ...%ngma;
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Paper 2 — AS Structured Questions

Examiner comment — grade E

This candidate has correctly applied knowledge from section F (Genetic Control) of the syllabus to give the
correct codon for methionine. The candidate has not understood what was required for (ii) or may have not
fully read the question, which wanted suggestions for modification to produce the functioning protein. Here
the candidate answers from the point of view of mutation and gains no marks.

12 Cambridge International AS and A Level Biology 9700



Paper 2 — AS Structured Questions

Question 2(a)

2 Malaria 1s an infectious disease that is considered by the World Health Organization to be a
disease of worldwide importance.

(a) Explain what &5 meant by the term infactious.

Mark scheme

2 (a) communicable / transmissible / contagious ! transfarable / AW ;
A passed from one (infected), host / organism / one person, to another
A ‘passad on’

causad by, a pathogen ! microorganism ! af leas! two named types of pathogen ;

A virus, bacterium, fungus, protoctist, worm ;
R parasite unqualified by two types [miax 2]

Example candidate response — grade A

(a) Explain what i maant by the lerm infectious.

L S————— |

Examiner comment — grade A

This candidate has an excellent understanding of the term infectious, including knowledge of pathogens and
qualifying the terms communicable and transmissible to be assured of maximum marks.
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Paper 2 — AS Structured Questions

Example candidate response — grade C

(a) Explain what is meant by the term infectious.

11111111111111111111111111111111 CLEEER R reee it FEE PR R R A PR R RS AT PR PR R AR A T F R R ['E]

Examiner comment — grade C

This candidate uses the correct scientific terminology and shows a good understanding of the term
infectious.

Example candidate response — grade E

{a) Explain what is mean! by the term infectious.

Examiner comment — grade E

The candidate gained one mark for understanding and explaining that infectious diseases are transmissible.
To gain the additional mark, knowledge of pathogens was expected.
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Paper 2 — AS Structured Questions

Question 2(b)

(b) MName one species of organism that causes malaria.

Mark scheme

(b)) Plasmodium, falciparum £ ovale 7 vivax / malarae ;
A phonetic spellings for specific name, A plasmodium
R if specific name first, 1]

Example candidate response — grade A

Examiner comment — grade A

The candidate has given a species name, correctly spelt and with an upper case for the first letter of the
generic name and a lower case first letter for the epithet. As the candidate has used their normal handwriting,
they have underlined the species name (usually seen in print in italics).

Example candidate response — grade C

: ”\."{Vﬂ’f [1]

IR fee  Plasmodumn, Ve 8

Examiner comment — grade C

The candidate has given a species name, correctly spelt, the right way round, and with an upper case for the
first letter of the generic name. To improve, the specific epithet should have had a lower case first letter rather
than upper case. Any one of the four species of Plasmodium could have been given, so Plasmodium malariae,
which the candidate crossed out, would also have been acceptable.

Example candidate response — grade E

Examiner comment — grade E

The candidate has correctly avoided naming the vector of the parasite, Anopheles, which is a common mistake,
but has not answered the question fully as only the genus name for the causative organism has been given, and
so no mark awarded.
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Paper 2 — AS Structured Questions

16

Question 2(c)

(e} Explain the significance of the following statements in the control of malaria.

(i)

(i)

(i}

The female Ancpheles mosquilo has been more closely studied with regard to
malaria than the male Anophefes mosquito,

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

The infective stages of the malarial organism are present in anti-coagulant produced
by the mosquito.

After circulating in the blood for a short time, the pathogen enters liver cells of the
newly infected person and then enters red blood cells,

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Paper 2 — AS Structured Questions

Mark scheme

{e} (i) (only)female feeds on blood / make does not fead on blood ;
female raquires blood (protain) for (development of} eggs ;
(only) female camies, pathogen ! disease-causing crganism ! Plasmodium ! parasite ;
A (only) female transmits the disease
{only) famale is vector ; ora fgnore female carries, the disease / malaria [max 1]

{ii) anti-coagulant (in saliva) is passed when mosquito, sucks blood | Teeds | bites | takes a

blood meal ;
anti-coagulant prevents blood clotting when mosquito, sucks blood | feeds / bites | takes
a blood meal ; [P 1]

(iii) in marking accept
Plazsmodium | pathogen / causative organism /[ malarial organism where parasite is given
below

shaort fime (in blood plasma)
for exposure to cells of the immune systam § AW ;

naxt stage{s) of life cycle insida calls ;
A sporozoites into merozoites in liver
merozoites into schizonts in red blood cells

parasite gains, food / energy, from cells ;
parasite, reproduces | mulliples, inside (liver / red blood) calls ;
damage to / bursting of ! Iysis of [ impaired function of, calls ;

(antimalarial} drugs cannot pensatrate (liver / red blood) cells ;
parasite, concealed / ‘hides”, from host immune system ;
A antigen concealment ;

no sympltoms, until parasite leavaes caells / whila parasite is in calls ;
idea that paople incubating disease are symptomless ;

A sympltomlass carriars
idea that treatment unlikely to prevent spread from infected person ;

AVP ; examples
different stages provide problems with drug [ vaccine developmeant
AVP ; mode of action of potential drugs — block attachment sites on cells
parasite in blood cells allows testing by taking blood samplas
further development of any idea given above [max 2]

Cambridge International AS and A Level Biology 9700 17



Paper 2 — AS Structured Questions

Example candidate response — grade A
{c) Expilain the significance of the following statements in the control of malaria,

()

(i}

(i)

The female Anopheles mosguito has been more closely studied with regard fo
malaria than the male Anopheales mosquito,
-"" Fﬁ_

- [1]

Tha infective stages of the malarial organism are present in anfi-coagulant producad
by the mosguito. g

Chathuney . iakea... Mt paesquake. . sihdbe vhlowh...... (1]
50 et o we posses tnh e bleme.

After ciroulating in blood for a short tima, the pathogen enters liver cells of the

newly Infactad parson and then enters red blood cells.

Examiner comment — grade A

The candidate gave a considered response for part (c), skilfully relating the statements given to the mode
of transmission of malaria in (i) and (ii), and problems with control of the disease in (iii). This response used
the correct scientific terminology and explained well the significance of each statement, providing good
evidence of knowledge of the transmission cycle of the disease.

18 Cambridge International AS and A Level Biology 9700
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Paper 2 — AS Structured Questions

Example candidate response — grade C

{c) Explain the significance of the following statements in the control of malaria.

(i} The fenale Anophales mosquilo has bean more closely studied with rd to
malaria than the FI'1~H|'=E Amplmmumq.litu

- [1]

(i} Theinfective stages of the malarial crganism are present in anti-coagulant produced
by the mosguito,

Plosrocdiion. Gomeles. effems. fuse. iin. Be..guk 4]
- ﬂ;‘f‘;‘%uﬂ &Tﬂ‘m{mm‘“'ﬁfgﬂﬂlf Bho el v

Seeaile
(i) Adfter drmlﬂhng in the blood for a short tima, the pathuqan enters liver calls of tha
newly infected person and then enlters red blood cells,

L. the. Liao.cells. Aa:ékc«éﬁ:ﬁ. .&Mﬂiﬂ,ﬁ&h&
S pgem.m&a«m .Haﬂ %Mc.’ﬁ plage ko....
Koo dop .30 s Q;:;f bllace elds, cukera. Aoy
Find, e hom Soenesed...... 23

Examiner comment — grade C

The intention of the question has been understood and well-attempted by the candidate, especially with a
clear response in (iii). The response given in (i), by noting "...her eggs’ did confirm understanding, but could
have been improved with a comparative sentence to make it clear that only the female Anopheles mosquito
was involved in the disease. In (ii), the candidate made a good start to the response, but did not link back to
the anticoagulant and transmission to the uninfected person.

Cambridge International AS and A Level Biology 9700 19
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20

Example candidate response — grade E
{c) Explain the significance of the following statements in the control of malaria

(I} The female Anopheles mosguito has been more closely studied with regard to

mataria than the male Anoghales maosgquito, f,— ;

(i} Thainfective stages of tha malarial organism are prasent in anti-coagulant produced

the masguito, o~
Yy wnfpcsee _ L
The moxqoto. R T
i a1 &
g, pioscocliven. Plkogen.. Whsla s o0 . e it Pssd Say) f |
(illy After circulating in the blood for & short time, the pathogen enters liver cells of tha |
newly infected perscn and then enters red blood celis, |
|
............................................................................................................ el s B
L]
E2]

Examiner comment — grade E

Part (iii), which does require more thought and is a challenging question for candidates at the grade E
standard, has not been attempted by this candidate. This may have been a good strategic decision if the
candidate realised that too much time might be taken up trying to work out what was required as an answer.
However, the candidate clearly had a good overview of aspects of the disease and mode of transmission
and if a few factual points had been given, one of the many available mark points may well have been

highlighted.
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Paper 2 — AS Structured Questions

Question 2(d)

(d) Discuss the factors that determine the distribution of malaria worldwide, (4]

Mark scheme

(d)} if virus / bacterium / disease used instead mark to max 3
in marking accept
Plasmodium | pathogen / causative organism [ malarial organism where parasite is givan
balow

distribution describea for ang mark

either

{mainly in) tropics / between the tropics

or

any two named, areas and/or countries, affactad ;
&.g. areas (sub-Saharan) Africa, Central America, South America, South Asia, Central
Asia, Middle East, Caribbean
e.g. countries India, Sr Lanka, China, Vietnam, Cambodia, Brazil, Kenya

discussion to max four

1 (areas whera) both parasite, and, vector / mosquito / Anophelas, are present ;

2 Anopheles / mosquito | vector, survives / breeds / lives, in, hot and humid areas /| moist
tropical areas ; ora A standing / stagnant, water

3 parasite, needs to reproduce within the mosquito (at temperatures above 20°C) ;

4 eradicated in some countries [any a.g. (USA, ltaly) ;

tn

ref to LEDCs and, poor / non-existent, control programmes ;
A poor health facilities ! poor drug supplies / AW

mosquitoes resistant to, DDT / Insecticides / pesticides ;
parasite resistant to, chloroguina f drugs ;

link between human population density and Anopheles ;
&.9. human activity provides (lots of) breeding sites for Anopheles

occurs where named high risk group(s) exist ;
a,g. refugeas, HIV-positive pregnant women (more likely to pass HIV to unbom
childran), {young) children

10 ({outside fropics) disease spread by, travellars / tourists | migrants / refugees ;

w o =] &

11 AVP:
most cases | over 80% cases, in (sub-Saharan) Africa
nod, at high altitude ! in deserts
diffarent spacies of Flasmodium differ in geographical distribution / AW
misdiagnosis (30 not reportad)
changing pattern linked to, global waming ! changes in land use ! deforestation /
irrigation { other relevant named
R references to sickle cell [max 4]

Cambridge International AS and A Level Biology 9700 21



Paper 2 — AS Structured Questions

22

Example candidate response — grade A

{d) Discuss the factors that determine the distribution of malaria worldwigé, Eor

.u'* e C-fw‘}fm _— h‘r‘g m}l m L

Examiner comment — grade A

The candidate has organised their response so that it is easy to identify relevant mark points. The response
begins by pointing out the regions affected most by malaria and explaining why this is so. There is no
confusion between Anopheles, the vector, and Plasmodium, the causative organism. Reasons as to why
some areas have a higher incidence of the disease are also discussed. The candidate has been able to gain

maximum marks within the lines provided.
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Example candidate response — grade C

(d) Discuss the factors that determine the distribution of malara worldwide.

AN ood. Sosstad, Looin st \Lm%"m% .......... ™
s mm AD 0. W DOSANEE...

. Wmmm LN, m.ﬁa.ﬂ,wh %\Mﬂn (4]

%_u\\(_ O@N. Aroeddnon , Ve Total: 11]
Contaddohasd v Jog broarn ond. Pne W50, WM"
Prasa e tuo Wehd wide Mot o . MMLS\,EDM&:M _
Wis Aasna e Wrasyiehudpa it patoside s |7
ﬂt‘mm"ﬁ-\%’s thiopraiioom NeSo-- f\ |\

Examiner comment — grade C

This candidate has begun well, answering directly the question about factors determining distribution of

the disease and after stating ‘Mosquitos are resistant to antimalarial drugs..’, they have gained three out of
the four marks. There are no mistakes within these points and appropriate scientific terminology, including
organism names, has been used. The response then switches emphasis and discusses problems with the
control of malaria, which was not required. The candidate has quite small writing and does not need to fill all
the lines given, let alone extend beyond the printed lines. The final sentence may have been worthy of the
final mark point if it had been qualified further.
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Paper 2 — AS Structured Questions

Example candidate response — grade E

(d) Discuss the factors that determine the distrnibution of malana worldwide *p For
Emmima
w..Malacia. (5...moskly..found. o the.. oplcs. where...... e

the.sumomer..is..bot..aond._wheie. the. Bovironmental ...
_Ehmu.LE..ii....Euﬁlmm.iLs..dem.'.mpﬁmnt:..TE-E...:ﬂur.q kiies..........

Angected. by..malario..are. the. poof..counties. like... Apriam,
Lotin. Ameria..and..Asia. whete. there. is.. liktle. of..no. pest.:. |

Leun. conkenl.. These..countuies. gannok..apmid.. buging....
expensive..onti.malaral. p-annek.. provide. their........
Lkzens..with.. bed. pets., mosquito.fepellents., insecticides
n.nr;i...ﬂ:nt...da..mh..eamﬂunte...Etugnmn!;...-..una':ﬁr_;& ________________ . Ml 2

Examiner comment — grade E

The candidate has outline knowledge of the disease and has gained two marks for a general statement of
the distribution of the disease and a relevant reference to LEDCs (less economically developed countries).

It is not clear whether the candidate understands the relationship between the mosquito, the parasite and
reasons for their particular global distribution.
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Question 3(a)
3 (a) Enzymes are globular proleins thal calalyse metabolic reactions,

Describe the features of globular proteins. 3]

Mark scheme

3 (a) spherical / ball-shaped ! AW ; A round{ed) / circular
has tertiary structure ; R 3D
hydrophilic ! polar, (R) groupis), on outside [ face fo watery exterior ;
hydrophobic / non-polar, (R) group(s), in centra ;
watar solubla ; [ax 3]

Example candidate response — grade A

Glomaar... prmns... haye. q...Spken ol a0 .. with...4.....
..ﬂmw..ﬁim..-..iim;...mm..m....

LY.

- [3]

Examiner comment — grade A

The candidate has produced a confident answer, giving four mark points for a maximum of three marks
and only needing to use four lines. The use of the scientific terms ‘spherical’, ‘tertiary’, "hydrophilic’ and
'R-groups’ is in the correct context and is evidence of good understanding of the meaning of the term
‘globular’ in relation to proteins.

Example candidate response — grade C

Examiner comment — grade C

This candidate has not had difficulty in deciding what was required in the response and has written quite a
lot in order to gain two marks. The overall approximate shape of the protein could easily have been included
to give the third mark. This account could have been more concise and should have used terminology
appropriate to proteins, that is, tertiary structure, rather than ‘3D structure’.
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Example candidate response — grade E

M 902, 1onicy... e, diswiphice. bondc. n.. ooy qkier. prekiens.
ﬁrwmghmmqndhﬂgmmmmﬂﬂ%” [3]
siche Gaoing

Examiner comment — grade E

The candidate has gained one of the available three marks for an acceptable alternative description of
tertiary structure. There is an attempt to give a general account of protein structure: there is some confusion
between secondary and tertiary protein organisation, but in any case this area was not being assessed.

An understanding of the difference between globular and fibrous proteins would have helped to give a full
account of the features of globular proteins.
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Question 3(b)

(b) Enzymes can be used to remove cell walls from plant and fungal cells. The cells are
incubated in a solution that contains a mixture of enzymes,

{i) Suggest an explanation for the fact that a different mixture of enzymes is required
to remove the walls of plant cells compared to the walls of fungal cells. i2]

[ii) Explain why, when plant cells are incubated with enzymes 1o remowve their call walls,
it is important to maintain an optimum pH. [3]

Mark scheme

(b} (i} idea that plant call walls and fungal cell walls have different compaonenis
fungal cell walls made of, glucans / chitins / fungal cellulose [ different components to
plant cell walls ; A peptidoghycan / murain
A plant cell walls contain cellulose, but fungi do not
idea of specificily in context of guestion
ENZYyMEes arg specific ;
A specificity explained e.g. both substrates not complementary / shape of active site
spacific to one substrate [2]
(i) (at optimum pH) maximum { peak, activity ; A most efficient / works best
above | balow, optimum, activity declines ;
A description / graph sketched with pH and rate [/ aclivity
changing pH changes hydrogen ion concentration ;
hydrogen / lonic, bonds (between amine acids), break [ disrupled ;
hydrogen [ ionic, bonds, important in maintaining shape of, tertiary structure / active
site ;
R 4 and 5 if refer to disulfide, hydrophobic interactions, paplide
at sub-optimum pH
active sita / lertiary, shape altarad ; A enzyme denatured
charges at the active site may be affected ;
further detail ; e.g. transfer of elactrons may not be possibla
the substrate may be altered by pH changes ; R cell wall unqualified
0 (therefora) substrate no longer fits / ES complaxas not formed ; [max 3]

Bl

B B B3

=k U0 G0 =] &6
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Example candidate response — grade A

(i} Suggest an explanation for the fact that a different mixture of enzymes is required
to rermove the walls of plant cells compared to the walls of fungal calls.

(i) E:-:!Enlaa.ln wiy, when plant cells are incuba S 10 u;%

it is important to maintain an optimum pH. [

¥oikner 'm oot o Yoo o, Oty H‘h&lﬁﬁ.“ ardl Wm -
‘nRssani. hﬁ-}bm Wil ohm Teasirsn e Swudere /,/

Examiner comment — grade A

For this theoretical practical situation, the candidate has skilfully applied knowledge and understanding of
different sections of the syllabus, in particular section C (enzymes) to gain maximum marks. In (i), from an
understanding that enzymes are specific in nature, the candidate was able to deduce that fungal and plant
cell walls must be composed of different substances, if different mixtures of enzymes are used for their
digestion. As this was a ‘suggest’ question and candidates were not required to know the chemical nature
of the fungal cell wall, the correct idea was not negated by the suggestion that the fungal wall is composed
of murein. This substance is the only other one within the confines of the syllabus that is different to the
plant cellulose cell wall, so it was a sensible suggestion from the candidate. In (ii) the candidate gives a
fluent, factual account of the importance of maintaining an optimum pH for enzyme action, and has covered
more than enough points to gain the available marks.
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Example candidate response — grade C

(i) Suggest an explanation for the fact that a different mixture of enzymes is required
to remove the walls of plant cells compared to the walls of fungal cells.

~EDnzymes.. Qe specific.in.. gfhion. . Hence. enzyme.........
cﬂncﬂl.n&d-.-.uuth..H:LE._.r:ll:g.es.l:.t'nm...mp..ﬂ?.llul::ts&...:.u.l.'l.l......,.
not..act..on.ony..ethel.substiare. as. thalt.ackive.
SIkE.iS..only. Specifis.. fol.ape. sukskicte.. .oy Jhus..

reixt. cdigperent. mixture. e of. eniymes. will herequi-(2)
rect -
(i) Explain why, when plant cells are incubated with enzymes 1o remove their cell walls, |

it is important to maintain an optimum pH. ,
Jhis. s becouse. enzyme...ackivity. . 15.affected. by...
pH.... Eatrepneg...pll...esuks . the 1. i00g. ...
ageith. the.. B groups..of . ERE..... ...
RS, IS upting . the. sttuckure Of. .
ayme.. The...shape..of. the. ackive. SIke...19....

Examiner comment — grade C

On reading the response it seems evident that the candidate appears to have a good knowledge and
understanding of the topic areas covered by this question, and has not made any errors. However, in (i)
the candidate has made the mistake of not qualifying the initial statement by stating some basic points:

that plant cell walls are made of cellulose and that this means that fungal cell walls must be composed of a
different substance. In (ii), the same style has been used: more detail would have resulted in more marks.

Considerable thought and planning is required for both (i) and (ii) before giving a written response.
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Example candidate response — grade E

(i) Suggest an explanation for the fact that a different mixture of enzymes is required
to remove the walls of plant cells compared to the walls of fungal cells.

proba
..E?]um,..mu..nu:llls.--ﬂm...mﬂd.ﬂ-.ﬁ{...miimcm_.ﬂrfﬂﬁgt-,lza; ......... .
TS ... f:i‘.’m.'...!lllﬂ..Sl&u.ﬂlﬁm&...w..ﬂﬂmm.*ﬂﬂﬂl.

.&’.E.gnmi,,,h&bﬂﬂ...mt?ﬁhlh@....1&3&(&--&1&.,.@%..0&..,%

(i) Explain why, when plant cells are incubated with enzymes to remaove their cell walis,
it is important to maintain an optimum pH.

mw ““‘*‘%Jm% Pﬂw |

-~ [9]

Examiner comment — grade E

This response is an attempt to answer the question: ‘Suggest an explanation for the fact that a mixture of
enzymes is required to remove the walls of plant cells’. It is important to read through each question twice

before answering.

For (ii) this candidate gained the introductory mark for knowledge of the term optimum and did not
attempt to give more detailed information about the effect on enzymes above or below the optimum. More
knowledge of the details regarding the effect of pH on enzyme action was required.
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Question 3(c)

(e) A student carmed out an investigation into osmosis using red blood cells.

Red blood cells were placed in sodium chloride (salt) solutions at five different
concantrations. For each concantration, a sample was added immediately to a
microscope slide and the cells were viewed using a light microscope for a period of time.
The obsarvations recorded are shown in Table 3.1.

Table 3.1
concentration of salt obsarvation of red blood calls
solution /%

0.0 swell and burst, numbers decrease
0.4 increase in size

0.9 ramain the same size

1.5 decrease in size

3.0 smaller and shrivelled

Explain, in terms of water potential and asmosis, the results that the student obtained.  [4]

Mark scheme

lc] oamosis, defined in terms of water potential / used in correct context ;
0% and / or 0.4%

higher / less negative, water potential outside so water enters ;
0%, higher / less negative, watar potential than $.4%. so cells burst ; ora

0.9%

aqual f same, water potential inside and outside cells, water in = watar out ;
A no net movement of water / ref. to isotonic / no water potential gradient
R 'no esmosis’ / no movement of water

1.5% and /or 3.0%
lower / more negative, water potential outside so water moves out ;

3.0%, lower / more nagative, water potential than 1.5% s0 cells, amaller | AW ; [miax 4]
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Example candidate response — grade A

0% - woker maowed (ko Wa“&pmmnﬁmm |

hﬁk bu "-m Lqilm Mﬂiﬂfﬁm%aﬁhw
08 %.-. toakec. . mawed, m}.& IR M gk‘k

1-’“}‘ E‘L’-}‘ Jopk AR S S wif ﬂm&mk orand ga —‘Jﬁ-r ...

bre O%.
B3, iy P mmm Cdor | o> wp cph jaide ad et
1513000 Qe movh o, E—gwﬁﬁiﬂ%m’%ﬁn}
Do rmore U%—cnﬂei!m"m )

Examiner comment — grade A

HLC

The candidate has consistently used the correct terminology, as instructed, throughout their response and
has compared the differences in water potential inside and outside of the red blood cells in order to explain
the movement of water. There is a clear structure to the answer, with each result being fully explained

and comparisons made between 0% and 0.4% and between 1.5% and 3.0% salt solutions. To save time
the candidate has used 'w.p.’ for water potential and has indicated this in the first sentence, which is
acceptable. '/RBCs’ for red blood cells was also acceptable in this instance as the candidate was clear as to

the direction of movement into or out of ‘cells’.
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Example candidate response — grade C

ok OL e phe pone fom b Mg sl

Examiner comment — grade C

The movement of water should be described in terms of water potential: the candidate did use the term
correctly, but did not use the term osmosis, as instructed. Clear comparative statements concerning the

water potentials inside and outside the red blood cells were given and each was followed up with an
explanation of how this would affect water movement.

Example candidate response — grade E

Xﬁﬂw,mmwmhmﬂ;@m .
i 2 . |

%mdmm&ﬂh .....
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Examiner comment — grade E

Although the term ‘water potential’ was used in the response, the term ‘osmosis’ was not used, and a
relatively easy mark was lost. Apart from the 0% salt concentration, the candidate did not refer specifically
to the other concentrations and gave a general explanation which would only link to the 1.5 and 3.0% salt

concentrations.

Question 3(d)

(d) The student also carred oul a simllar Investigation using plant cells with cell walls
removed, These cells were suspended Ina 12% mannitol selution so that the water
potential inside and outside of the cells was equal,

Fig. 3.1 is a photomicrograph of these cells,

Fig. 3.1

The student remaved a sample of thesa cells. The sample was placed into distilled water
and was viewed using a light microscope.

Describe what you would expect the student 1o observe and explain why this would not
ooeur with normal plant cells. (2]

Mark scheme

{d) cells, increase in size | burst ; A vacuole increases in size R bacomes turgid

no cell wall to, prevent call bursting / withstand (turgor) pressure ;
A idea that cell membrane alona cannot withstand increasa in size / bursting [2]
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Example candidate response — grade A

B

-— % - -

deceasing vy oumbers: Tais weld Kok eccor

Y normal plank cells beause they  have  celloalls | 2
Prosenb | which..ave. have \wan fenile oy
Yy ?TE‘EEJ:-.P bt p @l o by 8

Examiner comment — grade A
This response is clear and to the point. A good explanation follows a correct description of what would be

observed.

Example candidate response — grade C

% 1
...‘Eﬁ:’f.:..{..ﬂb..iﬂﬂ.rid“ﬁlﬂ..lﬂﬂih.... ﬁ’zﬁémyﬁffmwf

Examiner comment — grade C

The candidate has gained the two marks allocated for the question but has wasted some time explaining
why the cells would increase in size, which was not required. The incorrect spelling of ‘burst’ has been
noted but has not negated the mark. The spelling mistake may have been spotted if the candidate had

checked through their answer.

Example candidate response — grade E

e
L JThe cels  oud e biger begdue. e wate poleatial sl
g, u‘*mwpﬁﬁh#hﬁqmwi&aﬂﬂﬁwﬂ WL DR

T, P e it w2 J

"-'"'I:'_I'Eﬂlﬂ_ W % ‘E,q q il G
22 \emcome LaookkC PO (e [Total 14]

bt oo lowe ondh QMO e ol oowtd Slereckt W g
D ta Cyoplosm it bw (ong woith mipte  ddoeut < Call st 2e
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Examiner comment — grade E

The candidate has realised that the cells observed would increase in size. The exceedingly long second
sentence is confused. The candidate has wasted time with such a long response and should have noted
that a two mark allocation would not require eight lines of writing. A simple follow-up sentence noting that
a normal plant cell has a cell wall to prevent lysis, or bursting, would have sufficed.
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Question 4(a)

4 Fig. 4.1 is an incomplete flow chart showing some of the events of the primary immune
response thal ocour alter a person has been given a vaccine,

dead pathogen in |
h‘x
\
ll'.
; \
phagocytosis by ‘ RH
%

cell presenting llh
» racognition and binding by spacific ‘

‘ activation. then cell division by ‘

produce and release antibodies \mﬂem cytokines

Fig. 4.1

(a) Choose the correct larm from the list below to complete Fg. 4.1,

lymphocytes antigens mitosis vaccine

T, -lymphocytes plasma cells macrophages [3]
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Mark scheme

4 (a)
vaccine
macrophages } :
antigens lymphocytes
mitosis } :
plasma cells and Ti-lymphocytas ;

&)
ne ect from (a) to (h)
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Example candidate response — grade A/ C

dead pathogen in
~AALCIOE........

cell presenting
ankigens » recognition and binding by specific
e |
activation, than cell division by
.Plasma...cells........ | Thz.lymphefutes..
produce and release antibodies | . secrate cyltokin
> )

Fig. 4.1

(a) Choose the correct term from the list below to complete Fig. 4.1,
lyrmph,ncytm amgﬁnn mnu?ﬁ u/ﬂne
| j ] /
|

T.-rymy:i’::-.ﬁn pﬂaﬁ?-ﬁdln macrgphages BT

Examiner comment — grade A/ C

This is a straightforward task for those candidates who have learned this area of the syllabus and who can
think in a sequential manner. Grade A-C candidates should be able to gain maximum marks.

This candidate has correctly completed the flow chart and all spellings are correctly transferred from the list.
The words have been crossed out, suggesting that the candidate has taken a methodical approach to the

question.
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Example candidate response — grade E

dead pathogen in ‘
\

\

|
cell presanting | \l\
recognition and binding by specific
Jplosmo alls anthodies
on its surface Tl

activation, then cell division by

bl X

T Nuphocartes | MEmphaeet. o nﬂ : ]
praduce and relca‘g: antibadies ’- sacrete cytokines , -

Fig. 4.1
(8) Choose the correct term from the list balow to complete Fig. 4.1,

lymphocytes antigens mitpsis vagtine

Tylymphocytes  plasmacells  macrgbhages (3]

Examiner comment — grade E

The candidate has had a number of attempts to complete the flow chart and has gained a mark for correct
knowledge of vaccine and macrophages. There has not been a check on the completion of the chart, as the
term ‘antibodies’ has been written into a blank space, when the word did not appear on the list. It is clear
that this area of the syllabus, section J, Immunity, has not been well learned or understood.
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Question 4(b)

(b)  Explain why the person is unlikely to become ill if they are infected by the same pathogen some
months later. [3]

Mark scheme
(b} 1 active (arificial) immunity ;

2  memory cells [ immunolegical memory ;
3 (dea that many specific, B-cells [ T-calls / ymphocytas, in the body ;
A large(r) clonas of specific, B- { T-cells or lymphocytes

actual invasion by the pathogen

fazt sacondary (immunea) response ;

fast increase in antibodies / immediate production of antibodies ;
ignore incomract type of call secreting antibodies

o

& highier) concentration of antibodies are produced ; A more antibodies produced
T pathogen destroyed before person becomes il / AW ; R antigen
A pathogen do not, increasa in numbar [ infect calls / AW [miax 3]

Example candidate response — grade A

Te... AT, celds. Aﬁ&sa-gu,.z%h M;‘.’gﬂ@
4 l__mm.ﬁnm d #mm Prtinndag. LS

. dhe.. &fuu& Jz‘k(ﬁm_-ﬂfﬁ.mg Eﬁ:l.;:ﬂ.;«nifr:f.f . ::..;z—.s:.r.(:(m.q.f’n,......

g wbasi ag i comd s iolly. 5 o1y ntomi
..ML&T-AEJE.MM&.F@.p.mﬂﬂ,..ffém.,...

._Fyf:mm ae by, 2. {:l.df;kﬂ-. =€ fﬁn{-ﬁ. WMILL,,...

{ Mase ambbadiescdbech ailh. m
Jm?.ﬂw Serrdem S0 000824000 .

ﬁqu(m%m&afa.ﬁvm ...................... 3]

Examiner comment — grade A

This candidate has given a good sequential and a clear consequential account of the immune response and
has geared the response to explaining why the person is unlikely to become ill again. The correct scientific
terminology has been used in the correct context.
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Example candidate response — grade C

(b) Explain why the person is unlikely to become ill if they are infected by the same pathogen | g,
some manths later. Examinars

o ssmce... slion. Ak Ak, arkgshen, jim,mmmlnda
gﬁilyﬁ‘n&muhcﬁd‘lﬁﬂm DR RN, A,

Examiner comment — grade C

This candidate has attempted to convey the right idea, but is short of further detail and could qualify the
answer with an explanation that there would be more lymphocytes produced in a shorter time period. The
humoral (antibody production) side of the immune response has not been covered.

Example candidate response — grade E
Jhis. is.. becouse.. the.. concentratian..of. . the....

prasme-celg. specipic. Bocelli. s highec..campared.

,h::v...the.._Pﬂ;mn:g,...[mmune..,-rﬂipams:.:..J-hlhm...hb.e...same .....

.dlulde,,-.hg...mxmiﬁ...,m,...prm.d.ufﬂ.-plnﬁm.._m..-.n.'.\hﬂﬂ:h
seciele..antibedy..Specipic. lo.the. Antigen:, These......

cells.then. difpeentioke. . iDbo.. memory... CEE....
the. Speagic..tecepkor.te. shat.op. the. ankigen. JThe......... [
Mermery..cells. thep. remain.. n. the.. hload.:.

Examiner comment — grade E

This candidate has not focused on explaining why the person is unlikely to become ill. A mark has been
awarded to the benefit of the candidate, despite the fact that there is also some confusion as to the role of
memory cells, as these are only mentioned as a product of the secondary immune response. To answer the
question the candidate needed to get across the idea of fast speed of response and high level of antibody

production.
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Question 4(c)

(c) Some parents decide that their children should not take part in a vaccination schedule.

Suggest how a country-wide vaccination schedule can give protection against infection to
unvaccinated children. [2]

Mark scheme
(e} two points to look for

{if) most ! sufficient / many / AW, people [ children, immunised / vaccinated ;
A herd immunity

reduces the pool of infected, people / children, in the, community / population ;
A fewar peopla can catch disease and be sourca of infaction
A protects those unvaccinated as, disease / illness, does not spread
A less chance of ransmission

A pathogen cannot develop in immunisad paopla
A reduced exposure to pathogen [max 2]

Example candidate response — grade A

COuNhay. 7Lt MACCUAGICH. ... SNSLLVES.... HACH... CARINGUTHS. ... |
zaccwaa red. . eliniaaing... egevuours. gl Laf
pecgles.and... redutting... chanas. of..uead. o,
05100, pROEI0. A NOCCUR s 2|

Examiner comment — grade A

This candidate has explained the concept of herd immunity and it is evident that the candidate understands
the concept. This answer could have been improved if the slight contradiction of ‘everyone is vaccinated’
and ‘'most people are vaccinated’ had been corrected and if the ‘other people’ had been named as the
‘unvaccinated children’.

Example candidate response — grade C

)\'vaimmimigjf_ﬁf.ﬂw ..... .fﬁa..gtmﬂm.g.dﬂ..ﬁ....m,
@ﬂi&éﬁ?lﬁ@&(uﬁﬂ?‘i.ﬂﬁm"—{ ﬁﬁlﬁ?iﬁ&n--..&k..ﬁﬂﬁﬁt

Mbraon. SaHbans. 24 10 Livoasmssin e

Examiner comment — grade C

This answer has gained a mark but it is not entirely clear that the candidate has a full understanding of the
concept of herd immunity as the explanation is weak. The idea of a reduced pool of infected people, or
protection of unvaccinated children as there is very little spread of the diseases should have been given. The
second sentence suggests that the candidate is not confident with their initial explanation.
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Example candidate response — grade E

urwoc wnatec) dhid
The. yeccinchien. - schedJg.. mn.isalake  oc.ceale..

an.... endonmen) mﬁkwmathﬂucﬂ&q

Examiner comment — grade E

This response, while possibly on the right lines, is too vague for marks to be awarded. Although the
question concerns a health and social issue, the response should have been given in biological mark points.

Question 5(a)—(e)
5 Statle the term that apphes 1o each of the descriptions (a) to (@).

(a) Storage polysaccharide in animals made of chains of 1.4 linked a-glucose with
1,6 linkages forming branches.

..................................................................................................................................... [1]
{b) A plant that has adaptations to enable it 1o live in areas where waler is in short supply.
................................................................................................................................ 1]
{e) Any cell containing one complete sel of chromosomes.
.................................................................................................................................... [1]
(d) The name of the frophic level to which photosynthetic organisms belong.
. [1]

(e) A process carried out by bacteria that invelves the conversion of atmosphenic nitrogen
into nitrogenous compounds that can be used directly by plants.

.......... A = -
[Total: 5]
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Mark scheme
5 (a) glycogen ;

(b) xerophyte ! xerophyllic ; A phonetic e.g. zerophyta
{c} haploid (call) ; A monoploid
(d) (primary) producer ; R first fgnore autotrophic

(a8} [(nitrogen) fixation ; A nitrogen fixing bacteria

Example candidate response — grade A

Paper 2 — AS Structured Questions

1

1]

1]

[

[1]
[Total: 5]

{a) Storage polysaccharide in animals made of chains of 1,4 linked c-glucose with | U

. [1]
(Bb) ns to enable it to live in areas where water is in short supply.
R |
(¢} Any cell conlaining one comrplete set of chromosomes.
(d) The name of the trophic I to which photosynthetic organisms belong,
(e) A process carried out by bacpéria that Involves the conversion of atmospherie nitrogen
into n:ilmgﬂnnus compoundg that can be used directly by plants.

Examiner comment — grade A

The candidate has demonstrated knowledge and understanding from across the syllabus, as five different

sections are represented. Spellings are all correct.
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Example candidate response — grade C

(a) Storage polysaccharide in animals made of chains of 14 linked a-glucose with
1,6 linkages forming b 8.

DGR, K ,./ [1]

(b} A plant that has adaptatic /a enable it to live in areas where water is in short supply.

(€) Any csll containing ane ;?:al&te set of chromosomes.
(d) The name of the trophic 1my( hich photosynthetic organisms belong.

(e) A process carried out by bacteria (8l involves the conversion of atmospheric nitrogen
into nitrogenous compounds thalan be used directly by plants.

(Total: 5] |

Examiner comment — grade C

This candidate has a good knowledge of different areas of the syllabus. The incorrect answer for (¢) may
reflect a question that was not read carefully enough.
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Example candidate response — grade E

{a) Storage polysaccharide In animals made ol chains of 1.4 linked «-glucose with
1,6 linkages forming branches

Stoch - amdued amjopeshn- 4 Ul
(b) A plant that has adaptations lo griable it 1o live in areas where water is in shorl supply,
_________ ]':Er it LSRRI oE T S OO PP SRR YRR ORISR . |
{c) Anycell containing one mmpl-em sat of chromosomes.,
P lelerel B e ———— 1]
(d) Tha name of the trophic Ia'.u.af!’;a’;._ﬂ]ir:h phetosynthetic organisms belong.
B G T ! ’F.f ................... e s ]

(e} A process carried out by bacteria that involves the canversion of atmaspheric nitrogar
e nitrogenous compounds thal can be usad directly by plants.
.-"'.

[Total: 5]

Examiner comment — grade E

This candidate has gaps in their knowledge and has only been able to give two correct terms for the
descriptions. This style of question, while outwardly appearing easy to tackle, requires candidates to think
across a broad range of biological topics. It is most important for the candidate to re-consider and confirm
the response in the light of re-reading the question carefully.
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Question 6(a)

6 Fig. 6.1 is a saction through lung tEsue showing an alveolus and its blood supply.

Fig. 6.1
(a) (I} MName the type of epithelial cell shown by label lines A and B.

-1

(i) Describe how the elastic fibres of the alveoli contribute to the healthy functioning of
the lungs. 2]

Mark scheme
6 (a) (i) sguamous /pavement (epithelial) ; 1]
{ii} stretch / expand, on inspiration apd recoil on expiration ; R contraction
(stratch) to increasaes, surface area / voluma of air, Tor, diffusion / gas exchange ;

(racoll) to help, expel air / force air out ;A carbon dioxide
A if destroved then cannot expel air

pravant alveoli, bursting / breaaking / AW ;

ref, to emphysema if elastic fibres destroyved ; [max 2]
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Example candidate response — grade A
{a) (i) MName the typg-6f epithelial cell shown by label lines A and B.

e (UL o TATTET S o | RS | |

(i) Describe how the elastic fibres of the alvecli contribute to the healthy functioning of
the lungs.

Klasnc. JLoms. .. expaiad. o, shetch.,
NOUAR.L0SI0LR... 140 aluiols... dide
akso.. el dunng... bweatial

alwedy fiown... Burshing. Liaoler.. ol

(L RIRRANAG, L0 p LAl C,
Ay provedt. dad........

Examiner comment — grade A
In (i), the candidate has given the correct type of cell, spelt correctly. The answer for {ii) is concise and to
the point, with the correct use of terminology.

Example candidate response — grade C

(a) (i) MName the type of epithelial cell shown by label lines A and B.

50 AT | ST S — [1]

(ii) Describe hc:':l: the elastic fibres of the alvecli contribute to the healthy functioning of
the lungs.

T }?:ﬁ-...i%ﬁr;.._.'ﬁ.‘mf.s.-.mllmﬂ_m...ﬂﬁ.ﬁnﬂ.ﬂﬂn.i...!‘:ﬂ'igﬂh.qm_.u@ ...........

Examiner comment — grade C

The type of epithelial cell is named correctly in (i). The mark in (ii) was given to the candidate’s benefit,
as the description could have been improved with a clearer link between the expansion on inspiration and
an increase in surface area for oxygen uptake. The correct scientific terminology is not used — ‘recoil’ was

required, rather than ‘contraction’.
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Example candidate response — grade E

(a) (I) Mame the type of epithelial cell shown by label lines A and B.
£aithedican.... Be.. godindbelivan s 1) | O

(i) Describe how the elastic fibres of the alveoli contribute to the healthy functioning of
the lungs.

These.. Lfm,ﬁangbmm b comback ook meba....

.sziie,azE-é. J'L.E ﬁﬁ%jmlﬂnﬂlﬁt ﬂxﬁr
Aﬂ:.t. LT -Zgﬂml LR M s R ﬂmﬁfﬁye.a ]

Examiner comment — grade E

The candidate has misinterpreted the question in (i) and has attempted to give two types of epithelial
cell. Incorrect terminology, ‘contract’ has been used in (ii) instead of ‘recoil’. The candidate has a grasp of
the idea that elastic fibres help to expel air, however the wording used is poor and the mark is only just

warranted.

Question 6(b)

(B) The actual diameter of the alvecluzs along the lne X-Y is 220 micrometras (pm).
Calculate the magnification of Fig, 6.1.

Show your workiing and give your answer to the nearest whole number.

Ty g YRR PRDRI SRR | |

Mark scheme

(b} award o marks If correct answer (anything In range 336-346)
allow +~ 1 mm in reading the ine [74=76 mmj

75000 pm { 220 um =
31 3

if answar incorrect, award ong mark for caomect measuramant with uni and division by 220
award one mark if correct answer given fo one or more decimal places [2]
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Example candidate response — grade A

(b} The actual diameter of the alveolus aleng the line X-Y iz 220 micrometras (pm).
Calculate the magnification of Fig. 6.1.

Show your working and give your answer lo the nearest whele number.

= 15003 2
mer, M= = 34O-q
i % Saf e
¥ i Tale) . ._,..-""J ,
BLE 1“'!-' | ¥ S ]
TEoal ANSWET X ...ous aqi;g”f .............. [2] L

Examiner comment — grade A

There is evidence that the candidate has measured the line X-Y as 75 mm, which has then been converted
correctly to um by multiplying by 1000. The correct formula for calculating magnification is given and the
candidate has shown the calculated value as 340.9, correctly rounding up as instructed. Every step leading
up to the correct answer is clear.

Example candidate response — grade C

(b) The actual diameter of the alveolus along the line X=Y is 220 micrometras (um).
Calculate the magnification of Fig. 6.1.

Show your working and give your nnswur to the nearest whole number.

E:sfnl-"‘ B 1 = 15k Eﬂl P WM ; Sx ID- - T b
P W |

febua) = 220% 1075, 3| e |1

Examiner comment — grade C

This candidate has gained the two marks for the correct answer and most steps leading to this can be seen,
although this is less clear than the grade A example. This particular candidate has used a different method,
by converting the mm and um values to the S| base unit, the metre.

Example candidate response — grade E

(b) The actual diameter of the alveolus along the line X-Y ks 220 micrometres (pm).
Calculate the magnification of Fig. 6.1.

Show your working and give your answer to the nearest whole number.

1, ‘ . 1 750064
M&gﬁwkmm= ﬁﬂﬁ 220w
haa gl 2.9 B

HHEW I

Examiner comment — grade E

The candidate knows the correct formula to use but has not noticed that the answer was required to the
nearest whole number and has lost a mark.
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Question 6(c)
(e) Outline two features of a gas exchange surface that are shown on Fig. 6.1.

Mark scheme

(e} look for two ideas — follow usual rules for marking numbered answer lines

thin, alveoclar wall / epithalial lining AV ;
A short diffusion distance (between air in alveolus and blood in capillary)
A squamous cells are thin
R thin, membrana / cell membrana R large surface area

sumounded by, capillaries / capillary network ;
A close contact with, capillaries / blood (vessels [ cells)

A many capillarias
A large area of alveolus in contact with, capillaries / blood [2]

Example candidate response — grade A
(e} Cutline two features of a gas exchange surface that are shown on Fig. 6.1.

g There v oo decreansd dbdfon Aidmem fr gn.. @Cheeg o5 fe
alueolar -._umﬂ\ " (ord A wld ﬂm‘b;}

Emwmknn' H&M%ﬂm&?m

Examiner comment — grade A

From the list of features of a gas exchange surface that has been learned, the candidate has correctly
identified two of these features that are also visible on Fig. 6.1. Note that the candidate has ensured that the
mark point is given by including a brief qualification of the clearly-stated feature.

Example candidate response — grade C
ge surface that are shown on Fig. 6.1.

the. ge.alveolar.amall.ond. the.. htaud caplllary /Lzr‘
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Examiner comment — grade C

There are two correct visible features outlined in this response. Both features could have been briefly
qualified with a reference to gas exchange, for example in part 1 the sentence could have ended with *
for efficient uptake of oxygen’, and in part 2 the candidate could have included ‘for gases’ after the ‘short

diffusion distance’.

Example candidate response — grade E
{¢) Outline two leatures of a gas e;ar'l‘ﬁﬂgﬂ surfsce that are shown on Fig. 6.1,

1.. hin_epifishuna. har ./gu.f....smﬁm histones, Poe. IS, o fuse frona Svasia II

ceNesd
i A e o R R RO oo ersereserseereems bbb
o Dddlua | shoped, shatombun.. haoce.. taigve... SR Qe Te nﬁ —

e [E]

Examiner comment — grade E

A correct feature is given, with the incorrect spelling of epithelium being close enough to the correct word
to be allowed the mark. The ‘large surface area’ feature of gas exchange surfaces is linked to the presence
of many alveoli rather than the one alveolus shown, so the candidate’s idea of ‘higher surface area’ is not

relevant; also this feature is not visible in Fig. 6.1.
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Question 6(d)

Fig. 6.2 is a simplified diagram of the circulatory system of a human, showing gas
exchange in the lungs and in respiring tissue. The partial pressures of oxygen (p0.) and

carbon dioxide (pCO,) at four locations are also shown.

(d)

branch of pulmonary
artery

pCQ, P
6.00kPa 533kPa

capillary network
(venous end)

PO, PO,
800kPFa 533kPa

alveolus
pe0, PO,
5.33kPa 1387 kPa

SS

— hear

e PN o

branch of pulmonary

vain
Lo, PO,
5.33kPa 13.87kPa

=

body tissue

Fig. 6.2

capillary network
{arterial end)

pcO,  po,
Ha33kPa 13.33kPa

nol to scals

With reference 1o Fig. 6.2, explain how the differences in pO2 and pPLEO, in the alveolus
and in blood enable gas exchange in the lungs and respiring tissue.
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Mark scheme
{d) max 3 if no ref. to diffusion

{named) gas{es), diffuse down, pressure gradients / concentration gradient / AW ;
A from high{er) partial pressure to low(er) partial pressure
A highier) concentration to low{er) concentration
ignore 'along a concentration gradient’

in the answears accept the following AWs
capillaries / haemoglobin for blood
lungs for alveall

body for tssues

lungs

valid statement linking information in table below — 1 mark for each row

comparson in pamial pressure may be “higher / lowsr not both or high and low, bt if not

then figures have o be given
blood ref. to blood partial | alveolar air gas exchange

gas pressure partial pressure
in pulmonary | pO; 5.33 /lower | 13.87 [ higher into blood from
artery / alveolus 5
antaring
alveolar pCO; 6.00 / higher | 5,33/ lower out of blood into
capillarias alveolus ;
respiring tissue

valid stafement linking information in table below — 1 mark for each row

R differences between p0; and pCO; in the same place

blood ref. to blood partial | tissue partial gas exchange

gas pressure pressure
in systemic POz 13.33 / higher | < 5.33 / lower into tissua from
artery | blood -
antaring
tissue pCOs 9.33 [ lowar = 6.00  highar out of tissue into
capillaries blood :

[max 4]
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Example candidate response — grade A

The 300 o€t odwedas (197 2P0 1 higher Gran.

b fﬂii:.'-mk?:r:'i . e Bmb o b

........ Ly
. - :

Examiner comment — grade A

The correct terminology, diffusion and concentration gradient, has been used to describe and explain the
movement of gases. The candidate has organised the response in a logical way and has used a separate
paragraph for the explanation for each gas. Good reference has been made to Fig. 6.2. In explaining the
direction of movement of oxygen in the lungs, a descriptive comparison concerning pO, in the alveolus and
in the blood is given, which is supported by comparative numerical data. The situation in the respiring tissue
is also explained correctly and in a concise manner. A similar style is adopted for the explanation for carbon
dioxide.

Example candidate response — grade C
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Examiner comment — grade C

This candidate was able to apply well their understanding of gas exchange in the lungs to Fig. 6.2 and
correctly compared differences in partial pressures of oxygen separately to differences in partial pressures
of carbon dioxide. The question also asked for an explanation of gas exchange in the respiring tissue and
the candidate ignored this half of the question, limiting the marks that could be achieved. An additional mark
could have been gained for the use of the term diffusion in the correct context.

Example candidate response — grade E

el r.t-'.ﬁptnng tl RS, the. partial plRSEULE. .Of .C.0,.

Is. h@h the.. Hﬂ:&ﬁaﬂgﬁﬁ:&f& 1. bloodl.cells..pick. up...Lha

...iﬁ.’...ﬂ]fbﬂﬂdﬁﬂﬂﬁ..gﬂﬂ.—...]ﬁﬂ.ﬂ....ﬁ.iﬂ @..!.E.,,.ﬁfg.flﬁf..,...
dhano the.. P.0g. iaathS... b . Venows. . end.. . Iha..

Plecd...0ues 0. 14 .cldveclus. ... the.. pCOy...
is.ow. o 1ho. clveolus.,.. Cog. ﬁiﬁuﬂ& Qut..CF..tha.
bieed. to..go. 10k, the..alveelus:. The.. fOs. . belng

...:3.:..5.?.._.iéPa__.rs..,b.@.hﬂ....,marr..m.,..the___-ﬁ_f;m Lwhich. is.....

only...5:33. K P Hen @..0xyaen. cigp yse fram. the. cttucolus| |

.intp..the..hteedl:. This. bew.. Lhe. bloce.. becomes..oxyge:-. 1)
nceted anel 0g 15 removedl .

Examiner comment — grade E

The candidate knew that the movement of oxygen was by diffusion from a higher to a lower partial
pressure but has incorrectly made a comparison of the pO, with the pCO, in each location. A confident
understanding of diffusion would have led the candidate to a comparison of the the partial pressures of
oxygen in the blood with that in the alveolus, and then a comparison of the partial pressures of carbon

dioxide.
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Paper 3 — Advanced Practical Skills

Question 1
1 When plani lizsue is soakad in mathylens blue the tissue takes up the stain and s coloured
blue.

Copper sulfate solution affects the selective permeability of cell membranes.

You are provided with

labelled contents hazard | concentration/% | volume /cm?®
copper sultate =T
c -0 harmtul irritant 03 | 60
w distilled water | none - 100
labelled contents hazard details quantity
P stained plant | methylene blue | same cross-sactional 5
lisgie will stain your | area, stained with
skin mathylena blue and
washed

If any methylene blue comes into contact with your skin wash off immediately with
waler.

It is recommended that you wear safety goggles/glasses.

You are required to investigale the effect of the indepandent vanable, concentration of copper
sulfate solution, on samples of plant tissue which have bean soaked in methylena blue.

{a) (I} Decide on the concenirations of copper sulate solution you will use in your
investigation.

You will need 10em® of esch concantration of copper sulfate solution.,
Preparea the space balow to show
+  tha concentrations of copper sulfate solution

»  the volumes of copper sulfate solution
+  the volumes of distilled water,

[4]
Make up the copper sulfate solutions that you have chosen in the containers provided.

Put 10cm® of the appropriate concentration of copper sulfate solution inlo a labelled
test-tube.
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You are provided with five pieces of plant tissue with the same cross-sactional area in a
container of water, labelled P.

Procead as lollows:

{Always use blunt forceps when handling the plant tissue to avoid contact with
the methylene blue).

1. Hemove the pieces of plant tissue from the container, labellad P, and place tham
onto a while e,

You will need to prapare one sample of plant tissue to putl into each of the
concantrations of coppar sulfate salution,

(i) State which variable you will nead to control when prepanng the plant lissue
samples.

...[1]

(iii} Describe how you will control this variable and prepare the samples of plant tissue.

2.  Prepare the samples of plant tiesue as you described in (iil)
3. Empty the colourad water from the container, labelled P.
4, Place the samples back into the empty container, labelled P,

6. To remowe excess methylena blue change the water five times, either using a
syringe or by pouring off the water. Do not touch the plant tissue,

8. Remove the samplas of plant lissue and add one sample of plant lissue lo each
test-tube of copper sulfate solution,

7. Immediately start timing.
8. Observe the test-tubes for 5 minutes and record your obsarvations.

9. After fve minutes, mix the contents of the testtubes. by inserting a bung and
invarting each test-tuba.

{Iv) Prepareihe space balow and record your observations: [5]
(v} Suggest how copper sulfate solution affects plant cell membranas. (1]
(vi) Identity three significant sources of error in your investigation. [3]
{vii) Suggest how you would make three imprevements to this investigation, [3]

[Total; 18]
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Example candidate responses — grade A

{a) (i) Decide on the concentrations of copper sulfate solution you will use in your
investigation.

You will need 10em? of each concantralion of copper sulfate solution.
Prepare the space balow 1o show

the concentrations of copper sultate solution
the volumes of copper sulfate solution

*  the volumes of distilled water. 3]
Ralckive | Voluwrne of ¢ r |Ndrne OF
Cor cTH\:‘ant‘-‘r— sudrake g ﬂuiﬁ dss\-ied wwelke v
._Emtsgﬂi /ernd / eord
. 3 \o : ; <
o, 24 *l b 2
o \F & H |
o A2 H & I
o . Ob 2 2 I
Q-0 o o
3

Maka up the copper sulfate solutions that you have chosen in the containers provided.

\\,\' Put 10em? of the appmpﬁim concantration -.11' copper sulfate solution into a labelled
test-tube,
J

e Yer xR Moeplonk. Kissve... M
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(iif) Describe how you will confrol this variable and prepare the samples of plant tissue,

ﬂ...mméx,..ia,,..hﬁed....tn,.,mmw \ern..ob. Broe

Pt aoih
qu:ﬁ:eh&;ahf'k\c‘iss E,--ﬂtﬂ..ﬂﬁfﬂ.,,img Hm; & 2]

(iv) Prepare the space below and record your observations. [5]

0-30 Darle, blue
025 Dok . blue
020 blua
0-15 - blue
010 A pale blue

(v)  Suggest how copper sulfate solution affects plant cell membranes. [11

s.muhm ...... Ipcreases.., Haa. |
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(vi)

(vii)

Identify three significant sources of error in your investigation. [3]

e [3]

Suggest how you would make three improvements to this investigation. [3]

®..Vse..a..wider. .. mr%n.%\\;ﬂnmmm-nmujmq
~Lepper._silphake. . solubion.... -

Examiner comment — grade A

(i)

(i)

(iii)

(iv)

(v)

(vi)

Three marks were awarded for making the correct decisions. This candidate showed a clear
understanding of selecting more than four concentrations, using the 0.3% copper sulfate solution
provided and the selected concentrations gave a good range to provide good results.

The candidate selected the correct variable of length.

The candidate answered the question by describing how the plant tissue would be measured and cut
using a ruler to measure and the knife to cut the material.

Of the two marks for collection, the candidate gained the mark for deciding to collect at least five
readings, for the second mark this candidate did not record their observations ‘after the first five
minutes’ as required in step 8.

The marks for PDO recording were for presenting a clearly ruled table with headings for the
independent and dependent variables including units which were only in the column heading.

The candidate changed the units for the concentration so could not be awarded this mark. The mark for
the dependent variable was awarded.

The candidate showed an understanding that the cell surface membrane had become more permeable
as a result of the copper sulfate solution.

The candidate correctly selected two significant errors. It is important that only those errors which
might vary the readings are included.

(vii) The candidate gave three clearly described improvements to gain full credit.
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Example candidate response — grade C
(a) (I} Decide on the concentrations of copper sulfate solution you will use in your
investigation.

You will need 10cm® of each concentration of copper sulfate solution.
Prepare the space below to show
* the concenlrations of copper sulfate solufion

=  the volumes of copper sultate solution
= the volumes of distilled water.

1 . e e T e ey
"Ju?umrl- af Topper "i-lrl'_'llurn.l' =1 } i rf_lﬂf#“‘l'.'; h'l:li"'l:._:'n": _-_-I.'ull!:l,ll_l'_"-.
‘Fh-llquh- lﬂ'-‘rf‘-;"‘;{rﬂl d'&lf!lll"ti u..f-i-ﬁ- il'r:'n-’ 1“';&"{' PRI r"':-u'l -:Ir-"l-:“1
) L4 5
- e - }
| 5 2 4
r & i L 3 >
| Y & 4
| momsin o L e e —— )
| 2 % |
| o |o o
| ey o — - —— <l
\ RO ewn? Or 3 el
K Losgr Chw T o ‘E_J_“.'E- ,_.|,|_-.-.r_|u":| Pl =R
i £
-
\ - & ol e e
E‘_D
3]

(i) State which variable you will need to control when preparing the plant tissue
samplas.

LY 7S (NS | (- BTV V- W)
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(iv) Prepare the space below and record your observations.
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(5]
(v} Suggest how copper sulfate solution affects plant cell membranes.
%EWFMM?WR#%&;&LML ehe... oo A s R,

%&Lﬁamm;mmhﬂnnkiwuh [1]
{vi) Identify three significant sources of error in your investigation.
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{vil} Suggest how you would make three Imp ents to this Investigation.

\ MWW{* ...... o 3....:33'55.&%?.%..: ............. 3]

Examiner comment — grade C

(i) This candidate gained the marks for the four or more concentrations and choosing a suitable range.
The candidate did not use the concentration provided to gain full credit.

(i) The candidate selected the correct variable of length.

(iii) The candidate gained credit for one mark but did not describe how the material would be measured or
cut.

(iv) The candidate gained both marks for the collection skills and the mark for deciding to collect at least
five readings.

The marks for PDO recording were for presenting a clearly ruled table with headings for the
independent and dependent variables including units only in the column heading. This candidate did
not have a column for the independent variable. A table of results should aim to provide the data so
that trends and patterns can be observed.

(v) The candidate did not understand that the cell surface membrane had been damaged.

(vi) The candidate identified two significant errors correctly. For example the use of the syringe would
affect all readings equally.

(vii) The candidate gained credit for describing how one improvement would be made. Candidates should
try to consider improvements for the different variables, for example independent, dependent and
standardised variables.

Cambridge International AS and A Level Biology 9700 69



Paper 3 — Advanced Practical Skills

Example candidate response — grade E

{a) (I) Decide on the concenirations of copper sulfate solution you will use in your
investigation.

You will need 10cm? of each concentration of copper sulfate solution.
Prepare the space balow to show
the concentrations of copper sulfate solution

the volumes of copper sulfate solution
*  the volumes of distilled water.

T e oS Z [ TS
o3 . T o ot o
|‘€_n_:‘ bocm® g 037 20
'c*g_‘ 15em3 o4 027 5§

6-a5 AR ot 0y, wt 25 D
o0ns [Pt y o5 25

(3]

(i) State which vdriable you will need to contral when preparing the plant tissue
B8,

{lil) Describe how you will control this variable and prepara the samples of plani issue.

..... Cuk e Adssues Moo
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70 Cambridge International AS and A Level Biology 9700



Paper 3 — Advanced Practical Skills

(W) Prepare the space below and record your observations.
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(v) Suggest how copper su

{vi) Identify three significant sources of error in your investigation,
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72

{vii) Supgest how you would make three improvements fo this investigation.

eﬂﬂwquul ..... masses  |rshead T mmw'i'*j ______ Lengtt

e v e § eneotors 5 oo

s, gfone when bordlly A 8o

Examiner comment — grade E

(i) This candidate gained full credit although the range was not even throughout the selected
concentrations.

(i) The candidate selected the correct variable of length.

(iii) The candidate gained credit for one mark but did not describe how the material would be measured or
cut.

(iv) The candidate gained both marks for the collection skills and the mark for deciding to collect at least
five readings.

The marks for PDO recording were for presenting a clearly ruled table with headings for the
independent and dependent variables including units only in the column heading.

This candidate did not head the independent variable column as ‘percentage concentration” and also
included ‘%" with the different concentrations. The candidate should not have included additional
columns which were not recording results.

(v) The candidate showed an understanding that the copper sulfate solution had damaged the cell surface
membrane.

(vi) The candidate attempted to correct the error or did not describe how a particular error would result in
the readings varying as a result of the error instead of the change in the independent variable.

(vii) The candidate gained credit for describing how one improvement would be made. Candidates should
try to consider improvements for the different variables, for example independent, dependent and
standardised variables.
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Question 2

2 K1 is a shde of a stained transverse section through a plant organ.

f draw this quarter

Fig. 2.1

(a) (i) Draw a large plan diagram of a quarter of the specimen as shown in Fig 2.1.
Label the endodermis and the cortex. (5]

(i)  Make a high-power drawing of one large xylem vessel and the single layer of cells touching a
quarter of the vessel's circumference.

Labels are not required. (5]

Fig. 2.2 is a photomicrograph of a transverse section through a quarter of a differant organ
from the same plant species.

Fig. 2.2

{b} Prepare the space below so that it is suitable for you to record the observable differences
between the specimens on K1 and that in Fig. 2.2,

Record your observations in the space you have prepared.
[4]
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(e} (i) Table 2.1 shows the results of an investigation inte the contents of phloem sieve

tube elements.
Table 2.1
contents concentration in phloem sieve
tube elements / pgem—=

sUCrose 120
ammanium ions 45
calcium ions B85
Magnesium ions 105
sodium ions 115

Plot a chart of the data shown in Table 2.1.

[4]

74 Cambridge International AS and A Level Biology 9700
htips://xiremepape.rs/



Paper 3 — Advanced Practical Skills

(I} The contents of the xylem vessels were also investigated and the concentration of
calcium jons was found to be 190 pgem=3.

Lise the result for the xylem vessels and the data from Table 2.1 to calculate the
percentage difference between the concentration of calcium ions in the xylem
vessels and the concentration of calcium ions in the phloem sieve tube elements.

You may lose marks if you do not show your working or if you do nol use appropriate

units. (2]

(d) The investigation into xylem vessal contents also found that there was no sucrose
presant.

Suggest why there is 120ugem™ of sucrose in the phloam sieve ube elements.

2]
[Total: 22]
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Example candidate response — grade A
(2) () me a large pran dlagmm of a quurtar of the apw:rmn as shown in Flg. 2.1.
Lekt Ve = tews

Label the endodermis and the cortex.

(5]
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(b) Prepare the space below 5o that it is suitable for you to record the observable differences
between the specimens on K1 and that in Fig. 2.2.

Aecord your chservations in the space you have prapared.

e e ——
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[4]
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{c) (i) Table 2.1 shows the results of an investigation info the contents of phioem sieve

tube elements.
Table 2.1
| contents concentration in phioam sieve
tube elements / pgem—?
| ___m::msa | 120
ammonium lons | 45 ]
.calcium ions 85
magnesium ions 106
sodium lons 115

Plot a chart of the data shown in Table 2.1.
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() The contents of the kylem vessels were alsb investigated and the concentration of
calcitim ions was found to b 190ugem=2.

Use the result for the xyiam vessels and the data from Table 2.1 to calculate the

percentage difference between the mnlmlinn of calcium jons in the xylem
vessels and the concentration of calcium ions in the phioem sleve lube slements.

H'hunmyhaa'nmrﬁaﬂwmmwrmr wirking or il you do nol use appropriate
units.

?ercm\coae Wevence = (%o - ?5—‘-) ®x \OL ||

9o

= 195 x\9V
Qo

= -55-3\§'

[2]

{d) Tha investigation into xylem vessel contents also found thal there was no sucrose
present.

Suggest why there is 120 pgem— of suchose in the phidem sleve tibe elements.
..ﬁ»hﬁlﬁm..:ﬁﬁi:'lm.?iitmﬂ?ﬂmhﬁ..,,..hﬁ?ﬂa‘!:f;x:f ..... P N
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Examiner comment — grade A

(a) (i) The candidate gained the PDO layout mark for the quality of their drawing which was un-shaded
and used most of the space provided.

For the three collection marks, this candidate understood that the plan diagram should not contain
cells but did not follow the instructions to draw a quarter. The epidermis was drawn correctly with
two lines. The innermost line did not follow the outline of each vascular bundle so this mark could
not be awarded.

The candidate used their knowledge and understanding of the AS syllabus to decide to correctly
label the cortex and endodermis.

(ii) The candidate’s quality of drawing was awarded the PDO layout mark.

The candidate was awarded the two collection marks for following the instructions carefully

and observing a correct number of cells in a quarter. However, no air spaces would have been
observed so this mark was not awarded. The PDO recording mark was for the detailed recording
of the cell walls by drawing the middle lamella and the thickness of the cell wall between the
surrounding cells. Two of the cells were drawn only just touching and this would not have been
observed.

(b) The PDO recording mark was for organising their observable differences into a table. This
candidate was awarded the mark for a clear table with three columns for the feature and the two
specimens.

The candidate did not record any clear observable differences using the correct tissue terms and
used the term ‘cell’ in the incorrect context.

(c) (i) These were PDO layout skill marks for plotting the chart.

The candidate orientated the chart correctly but did not label the y-axis so could not be awarded
the first mark.

The scale selected for the y-axis did not use as much of the grid as 20 to 20 mm and was an

awkward scale. The candidate needed to consider the precision of plotting to half a square so
2 mm would be 2.5 and half a square 1.25 ng cm=3, which is awkward, whereas 20 to 20 mm
would be 2.0 to 2 mm and so half square would be 1 pg cm=3.

The candidate was awarded the plotting mark.

The line mark could not be awarded as all lines should be sharp, clear and have an even thickness
less than 1 mm. The corners of the bars should meet neatly.

(ii) The two marks for PDO display were for showing clearly the arithmetic formula and giving an
answer to no more than three significant figures This answer was clearly presented and gained full

credit.

(d) The candidate read the question carefully and showed their knowledge and understanding of the
translocation of sugars in phloem and the direction of movement to gain full credit.
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Paper 3 — Advanced Practical Skills

Example candidate response — grade C

plan diagram of a quarter of the specimen as shown in Fig. 2.1.

Plan Aagram.

[ x (w03

(5]

(i)

Make a high-power drawing of one large xylem vessel and the single layer of cells touching a
quarter of the vessel's circumference.

Labels are not required. (5]
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(b} Prepare the space below so that it is suitable for you to record the observable differences
between the specimens on K1 and that in Fig. 2.2.

Record your obsarvations in the space you have preparad.

[4]

Struckurps K\ Fig 2.2 .
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(c) (i) Table 2.1 shows the results of an investigation into the contents of phloem sieve tube
elements. [4]

Plot iﬁrﬂrtﬂiﬂ‘reﬂﬂtﬂ shown in Table 2.1.
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(I} The contents of the xylem vessels were also investigaled and the concentration of
calcium jons was found to be 190 pgem—.

Lise the result for the xylem vessels and the data from Takble 2.1 to calculate the
percentage difference between the concentration of calcium ions in the xylem
vessels and the concentration of calcium ions in the phloem sieve tube elements,

You may losa marks if you do not show your working or if you do nol use appropriate o
units,
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[d)} The invesligation into xylem vessal contents also found thal there was no sucrose
presant.

Suggest why there is 120ugem™ of sucrose in the phloam sieve ube alements.
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90

Examiner comment — grade C

(a)

(b)

(c)

(d)

(i)

(i)

(i)

(i)

The candidate could not be awarded the PDO layout mark as the drawing went over the text of the
question.

For the three collection marks, this candidate understood that the plan diagram should not contain
cells but did not follow the instructions to draw a quarter. The epidermis was drawn correctly with
two lines. The innermost line did not follow the outline of each vascular bundle to be wavy.

The candidate used their knowledge and understanding of the AS syllabus to decide to correctly
label the cortex and endodermis.

The candidate’s quality of drawing was not awarded the PDO layout mark as the nuclei were
shaded.

The candidate was awarded two collection marks for following the instructions carefully and
observing a correct number of cells in a quarter. However no air spaces would have been
observed so this mark was not awarded. The candidate did not draw cell walls so the PDO
recording mark was not awarded.

The PDO recording mark was for organising their observable differences into a table. This
candidate was awarded the mark for a clear table with three columns for the feature and the two
specimens.

The candidate gave three very clear observable differences using the correct tissue terms.
These were PDO layout skill marks for plotting the chart.

The candidate orientated the chart correctly and labelled the y-axis fully so was awarded the first
mark.

The scale selected did not use as much of the grid as 20 to 20 mm and did not label every 20 mm
on scale. The scale used was an awkward scale. The candidate needed to consider the precision
of plotting to half a square so 2 mm would be 2.5 and half a square 1.25 ug cm=, which is
awkward, whereas 20 to 20 mm would be 2.0 to 2 mm and so half square would be 1 pg cm=.

The candidate was awarded the plotting mark.

The line mark could not be awarded as all lines should be sharp, clear and have an even thickness
less than 1 mm. The corners of the bars should meet neatly. The bars should not have been drawn
touching but as separate evenly spaced bars.

The two marks for PDO display were for showing clearly the arithmetic formula and giving an
answer to no more than three significant figures. The candidate showed the answer to the correct
number of significant figures but did not show the complete working.

The question required an answer in terms of why there was sucrose in the phloem not why there
was no sucrose in xylem.
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Example candidate responses — grade E

(a) (i) Draw a large plan diagram of a quarter of the specimen as shown in Fig 2.1.

Label the endodermis and the cortex. [5]

X100

(i)  Make a high-power drawing of one large xylem vessel and the single layer of cells touching a
quarter of the vessel's circumference.

Labels are not required. (5]

.
Y/
k
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(b) Prepare the space below so that it is suitable for you to record the observable differences
between the specimens on K1 and that in Fig. 2.2.

Record your observations in the space you have prepared. [4]

kbt
\‘ k1 _" Tla. 40

= k1 is m-..'t-;-_._,_ e T s Fy 85 o ure P
R Vast ol bundie

L FEFTA L AU

_Iile awier Ln-m&mngh ot |3l aule- J-.in.i‘t:L thasivhy ot
Ihl'& coliy. m Sreniec  Tally, .

-hxe G -..u"mq kaloa l-ﬁ\.:;-_- e wdhile boley oo ::.:-.F’*Ed
arg t_-..ﬂaﬂ-.. T m{.,mﬁ & e ks eprheg  laok 'Eq.'l.l.hh. s,
- Ahgr tidOen

8 tirclon is ELS o eledle  meo.

oger of eabs. ]
=l bl L“H.Pul'm"hh 5 b5 El-thh“ tl:.'lli..:h:jt,'l-i!

Mlmbfr of smoll ecily il S pl bod BB
o el ingide Jlo somple. losaer  la r@leadiolly vbny saal) .

(c) (i) Table 2.1 shows the results of an investigation into the contents of phloem sieve tube elements.

Plot a chart of the date shown in Table 2.1. (4]
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{ii) The contents of the xylem vessels were also investigated and the concentration ol
calclum ons was found to be 190 pgem,

Use the result for the xylem vessels and the data from Table 2.1 to calculate the
percentage on_of calcium jons-in-the -xylem
vessals and the concentration of calclum ions In the phioam sieve fube elemeants.

You may lose marks if you do not show your working or if you do not use appropriate

i=,
o concenhohion oF calequm tons n ke F“l"l"“
cieve be Glement= €5 ’l.ﬂﬂf""z' -
e oneedrption {cutcmm icas th Ha seylem
wenela E anpcjﬂm'a"
Ti%mrg behuween boHa rencmabmbicnd o 1ap - %Y
= lus ,.-.up-n‘-!'
Total ronredrablons = A0+ ES
— E )ﬂwl
a5
’?mm\'uge. Afference ¢x-;}1mv = :_.,.,:?n. [2]
{(d) The invesiigation into xylem vessel contents also found that there was no sucrose
present.

Suggest why thera is 120ugcom™ of sucrosa in the phloem sieve tube alemants.

" “I"—-aPmn _____ 5 uc[mnm%mlnmp:nhiu@msf ............

- Sl nthareas... . Binchon 2. 0o ol ...
" ‘ﬁ[ﬁl@fw{' ...... ::mkﬁ.mf«....miﬂmlh.cmi.c.mlah:m.lau}.,:

g e . e no. e mse. ... Pvﬂtn‘r
-
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94

Examiner comment — grade E

(a)

(b)

(c)

(d)

(i)

(i)

(i)

(ii)

The candidate was not awarded the PDO layout mark for the quality of their drawing as the lines
did not join up neatly.

For the three collection marks, this candidate did not understand that the plan diagram should not
contain cells. The epidermis was drawn correctly with two lines. The candidate did not draw a line
for the innermost layer.

The candidate confused the epidermis with the endodermis.

The candidate’s quality of drawing was not awarded the PDO layout mark as there were dots of
unknown origin present.

The candidate was awarded one collection mark for following the instructions carefully and
drawing one xylem vessel with cells for a quarter. However too many cells were drawn in the
quarter and no air spaces would have been observed so these marks were not awarded. The
candidate did not draw cell walls so the PDO recording mark was not awarded.

The PDO recording mark was for organising their observable differences into a table. This
candidate was awarded the mark for a clear table with two columns for the two specimens.

The candidate did not record any clear observable differences using the correct tissue terms and
used the term ‘cell’ in the incorrect context.

These were PDO layout skill marks for plotting the chart.

The candidate orientated the chart correctly but did not label the y-axis so could not be awarded
the first mark. The candidate selected the correct scale as 20 to 20 mm.

The candidate did not plot the bars in the order in which the data was provided so could not be
awarded the mark. The line mark could not be awarded as the bars were drawn touching and
should have been drawn evenly spaced.

The two marks for PDO display were for showing clearly the arithmetic formula and giving an
answer to no more than three significant figures. The candidate showed the answer to the correct
number of significant figures but did not show the complete working.

The candidate correctly identified translocation as the process used in the transport of sucrose in
phloem.
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Paper 4 - A2 Structured Questions

Question 1(a)

1 The Greal Lakes, in Morth Amenca, lie batwean the USA and Canada A survey of birds of
the Lake Ontario area has shown the relative abundanca of birds batwoean 1995 and 2005,

Table 1.1 shows the feading habits and the relative change in numbers of some of tha birds

in the survey.
Table 1.1
percentage change in
name feeding habit numbers between 1995
and 2005
mallard e
i plabati et amphibia, plants +10.0
Trese swallow ;
Tachycineta bicol flying insects ~5.2
H:i':;nml aquatic insects, molluscs, plants -12.3
o pmdrr h{llladpgral!:r& amphibia, aquatic insects, fish -15.8
black tem aqualic insacts, fish, 8.7
Chiidonias niger flying insacts '

(a) Using the informalion in Table 1.1 suggest reasons for the changes in numbers of these
birds.

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Mark scheme

1 {a) 1 mallard numbers have increased and the others have decreased ;

decrease due fo
2 pesticides / pollution { fertilisers ;

23 change in femperature or pH of water ;
4  lack of named food source ;
5 incregsed competition /AW ;

6 direct human intarfarenca on laka ; o.q. fishing ! salling atc
mat related o marking polnt 2

mmallard Increass due o
T doasn't eat, Insacts / molluscs [ fish

8  less other binds so less competition ; [4 max]

Example candidate response — grade A

............‘in.."f‘..m.J....E'a:.ia..,.h.zﬂﬁ.,..ﬁ'f'.'rh...E‘.L:.}"'n.uI.....J.’.!.-..'.-'.m.T_Fj.t.-..'?fh!ﬂ@.ﬁn...

Cale . }*ﬂf*‘iﬂ.“\?m’ﬁiétk"hﬂﬂhqu"fﬁ-’ﬂf"“h anal..
E"uﬂ‘faM'fh\*tﬂmv—'“*L'r'-\ 1 ....E?-_fr.gsii.ii..f-tﬂ.

Xoo R d, MWW Yhe Black been hawe the ased

............. fronenta 5 .c...-.ih,gﬂ&.s.,,Zz-.':-....~.r~...u..-.-r."h..x.!..=:....._.......1_"____..é.#.:-.-.tr. saed
e BN Sambat s Sue Yo Neompclina, Bou

Bideefas A""tlr‘ﬁ’ikfj”‘“nr.l ,,,,, M A e ——— (4]
Ti\f_ hu 5#&“1&4 1'1._1_}-} B un\'.j .| t;.j?;_ 1‘-
L3, }' 'ghnl'\. 'Ilill'l".nt. L m? wn.iﬂ."liJ i . Ea,l

"["-ﬂ__:! 8 o 'L'-\tllj ts }-.HH-“- o mambly L

Examiner comment — grade A

The candidate was able to correctly show that the reason why the mallard increased in numbers was due to
a decrease in competition. Reference was also made to the reduction in numbers of the other birds being
the result of hunting. The candidate could have got extra marks by referring to abiotic factors such as water
pollution, pH or temperature changes.
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Example candidate response — grade C
Ihﬁ...sr_mt_a.r.si.-,ﬁ:-rﬁt...imﬂr?.sm."t.!__..!a;g.....L.t:z.‘."i'.e--.r::ﬁ:;}.'ac;-.ﬁ....mmﬁ.ﬁ.,.,.ﬁﬁ... |
fesdihg... ook vags. geathy. ond. nas genons of diet; The
tree swallow. winh feeds op flyng inseds deveased oy
2.7k, ey s oecause. net. many. fupeg. Joeash ... |
fumnd. neac Jakes. wahie, amphiannt, dhe elve, winged el

- 4]

Examiner comment — grade C

This candidate was able to score the first marking point by linking the increase in mallard numbers at the
beginning of the answer with the fall in tree swallows and blue winged teals elsewhere in the answer. A

reduction in a named food source, flying insects, also gained credit.

Example candidate response — grade E

Bl LRTng.. B s A A LIBRTE  Qtrkife et . e, ST P

e T . F T T T e e T N < e e W L = PO
B BLERR . LRG0, ARG A B R B HOCLEREE, e, oireEe i
KA LS, 205, S e Shorcage o B o -E‘#—wmﬂ#:m";;q‘
A S OMET . Aigh. . . EBE, . AASLE L By o, .d;fs:sﬁ.-_.E.;ﬂﬁfﬁg,ﬁfﬂmnn.,.m.

ol e Sl S Flee. e 8, Avegfr A ICSE Lo  farp Be

.,ﬁm.-.n.ﬁ....ée.ﬁ.ﬁé.....fh.,.ﬁmm:ﬁ....n.-.-.....{a.'.fx’r:m.s.nn-m.ﬁm...m.-.ff':ﬂé.---.-.., [4] | 2
Eard af fip biack EFfa gao Bl Srgest draf @ing el e eed

A SELATaRE e mp-,i.{—.r-s'_' fﬁ;m;ﬂ"r ";J’L - o e N ?ﬂﬂ
bermiEs P Anacdkss 85 BJuaiic FASSrES Gad EftA soas o
Suafain B Furtrere R P plonéd &ad gepildi

!ﬁnp_'-h o
P = g".ﬁ-au_:?,.l:_ e SBaffRia CL@an af ﬂ:n‘.l f—rc_- n:--l".-"l"nﬂi"
1 |

e e

T PR T P T

Examiner comment — grade E

This question was designed to be accessible to grade E candidates and marks were achieved for mentioning
a lack of flying insects as a food source. The first marking point was also achieved in two different parts of

the answer.
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98

Question 1(b)

{b) An ecosystem that has a wade range of species has a high biodiversity.

Explain the banafits of maintaining biodivorsity.

. [4]

Mark scheme

(b) 1
2

%) ]

0 o@m o~ ;

cultural ! aesthetic ! leisure, reasons ;
moral [ ethical, reasons ; e.g. right to exist / prevent extinction

resource material ; a.g. wood for building / fibres for clothes [ food for
humans

acotourism ;

economic benafils |

ref. resource [ species, may have use in future ! AW ; 2.g9. medical use
maintaing, food wabs | food chains ; A descripticn
nutrient cycling / protaction against arosion ;

climate stability ;

maintaing, large gene pool | genetic variation ;
[# max]
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Example candidate response — grade A
i u.L

fox, eeo LAeaton, Mok, meditines  ond  dnaqc
dEmuad _fmm Jplacks and | onimals o Tn f‘.':‘.«ﬁ'.!:t!ﬁ—..:....'.fhﬁi
Shains. e Needed.. Ao, Prockuce. few and ofmcient, dnide
@Lﬂl@@smﬁ?%iuimmmﬁdb“ﬁﬂﬂﬂ{/J

h@#ﬂn!:.E...ci---.mﬂumgjpn.a__.....t;&__..sﬁ'-.l.ﬁm‘s:.-.ﬁ....fe.'.....#.E%m.ﬁyai:...tf?..m~.
3

Tnseds  hetp.in. o Sphngrs __glelding o urpp eoksy, gnte
they towng Suk pollinaben . Io havp, these plonts ond "anie

e sevee g food | tourges | Gieaking  foeg chans £ foce

Examiner comment — grade A

The candidate clearly understood and explained several of the benefits of maintaining biodiversity. The fact
that animals or plants may have medical uses in the future was stated along with economical reasons. A
good link between insects and effective pollination of crop plants was made. The importance of maintaining
food webs is a key factor in questions on biodiversity.

Example candidate response — grade C

_Eﬁlil.d.;.ﬂ“,i-::.tﬂ,.;.i...Hnuf.!:}..ﬂ-ﬂ...r.n#ﬁ-l_.-l{-.--j#MTM...F.&T..F.EF-HI&&TZME
At drea..aash. e 0k and. in B spaspe. aam skl ont ..

Examiner comment — grade C

This candidate was able to give three good answers to illustrate the benefits of biodiversity, namely the use
of building materials and tourism to give income to local communities.
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Example candidate response — grade E
..&:’.-:::.:'ﬁ.ﬂ.ﬁ.....ﬂ.ﬂ....m.#.r.'m.&'ﬂf:ﬂ-‘.ﬂ.y.....ﬁ.‘ﬂ#ﬁ'ﬂﬂ:‘.fﬂfﬂ-.fﬁﬁ#ﬁ:ﬂfﬂl.........-,...

..ﬂ,-ﬂﬂ:ﬂ .ﬂ-&t‘.‘.-.-.f:'m. ..m“rl- frﬁ-ﬂﬁr----m LLLLL wﬂlﬁlllﬂf’::-'!-"!l--llﬁ BaEaEiEELEEE

Examiner comment — grade E

This answer highlights the possible consequences of starting a question with a view to returning to it later.
Only one correct answer was eventually given.

Question 2(a)(i)

2 The diseasa-causing bacterium, Pseudomonas aeruginosa, may ocour in the form of a
‘biofilm’, A biofilm consists of a layer of bactena, growing on a surface and altached 1o ona
another, Such biofilms are difficult to control by antibiotics.

A mutant strain of P aeruginosa has been found which produces biofilms that are
indistinguishable from those of the wild-type bacteria, However, the mutant strain differs from
the wild-type in its resistance to an antibiotic, A,

(a) Antibiotic A belongs to a group of antibiotics known as anli-pseudomonal penicillins.

() Describe the mode of action of penicillin on bacteria.
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Mark scheme

2 (a) (i) paniclin jnhibits, enzyme | paptidasa ;

2 blocks [ alters shape of, active site ;

3 peptidoglycan chains cannot link up [/ stops cross-links forming ;
4  cell wall weaker / AW ;

5  turgor of cell not rasisted (by cell wall) f AW

g call/wall/ bacterlum, bursts ;

Example candidate response — grade A

Pemmunm*ﬂhtbfhemwmeﬂﬂ"értswmwﬂd

In. e foumoebon | S pddsgtuton o the

batteria el waull . The badenols el wal  fhus
has h[:lpjg So ok when  wator  onteévc -
osmpsis. ... the batkeina bu%‘tj;’ﬂi a8 Tesk of

Examiner comment — grade A

[3 max]

The candidate was able to clearly state that the enzyme used in the formation of the peptidoglycan wall is
inhibited. This was followed by an accurate description of the bursting of the bacteria due to weaknesses in

their cell walls.

Example candidate response — grade C

Prnizallin. fanctions. toy.. inbe i lia gt prarmation. afn....
Srnfslon k.. A peplidoglycon. manomens.  fs.. o result
.o.i:..kﬁdﬂ....hal.:&..wm.i:m.._.Ej..-n,ui:u o vk A 8 T B totcl ...

ey ax.firedlsce, [3]

...m;n.k:h_-mtm_- -

).

end. et o refy

Cell asall.
e bu

: _mﬂ.,.tnnﬂmn..!:ﬁ.khﬂ:
7 s

Examiner comment — grade C

This candidate has accessed similar marking points to the grade A candidate such as the bursting of the
cells due to an inability to withstand turgor pressure. A specific reference to the technical aspect of cell wall

production, formation of cross-links between peptidoglycan molecules, was also made earlier.
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Example candidate response — grade E

bl 6.0 hvad amdnm. ahbkiete. b ok

Rd..iolegersng...in.the. gyotheda. .. el walh.... |~
.i.l::._..'mh‘e.b.;.i&....-..fﬂﬁ.&mm...,..,..Em.u,-:e!.ga.c:i...,.....T..n.......:H"J.ﬂ.........“.’./ [
2_

. [3]

Examiner comment — grade E

The candidate has displayed reasonable knowledge of this topic by mentioning that enzymes involved in the
formation of peptidoglycan cross-links are inhibited.
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Question 2(b)

(b} Wild-type and mutan! bacteria were grown on solid culture media both with antibictic A
aned without anlibiotic A.

The subsequent change in numbers of living bacteria is shown in Fig. 2.1

W T e R
j ] ; A
Q r— withouwt antibiotic A
BT :
.: L'ﬂ o
7 -
relative HHE : EREEREEE 1
number of i AN REEEEEE AR e |
Iving ' L - with antibiotic A
bacteria 5 e
per cm? : :
4 | I #
a3
2
b
o 12 24 36 48
tima/ hours
key: »—— mutant
st Wild-Typa
Fig. 2.1
With reference to Fig. 2.1, describe the changes in numbers of the wildtype and mutant
bacteria on culture meadia with antibiotic A and without antibiotic A. [4]
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Mark scheme

(b} withow! antibiofic
1 numbers of both wild-type and mutant strains, increase [ hardly changas ;

with antiblotic
2 numbers of both wild-type and mutant strains decreass ;

3  mutant strains decrease more than wild-type ; A faster
this subsumes marking point 2

4  after 24h, wild-type plateaus and mutant strain continues to decrease ;
o ref. comparative figures at any oog time ; ignave wnits for bactena

biue with blue
red with red

red with blue — with anfibiafic 4 max]

Example candidate response — grade A

[}
-
H o
3
P
&
-
]
el

l-'l ::_5_'_‘_&:.,-..&,.....'}..t..':_..-..}.‘x-u BT CAL

pemey  datieasey  Ahiod Al e fes

B TETOS B P AT SO L L Mhen, aatibistic

.. k. - H.\ "-l N :t.'h"n l-"li,q'ﬂ-'lJL'fl ﬂ" WLI\L tafl X ""-r'"'lq
é.t_l...-t tul i.}n 'En.n E 5 ":* _Im !
.’“‘“ﬂ ---.'!_"F____!__t__&_s_"!*.-_.&.h 'h"'-

!'“"-’1" A hrars o BV b of eu¥ et
l'ﬂl'-‘h"'\.i"' & :I-"-. i ak L!:‘l '-'rt(-t t‘j ,rh‘*dth_‘_ﬁr |

Uh hawid Lvae -5 I» L...h

fist 2y kowes

Examiner comment — grade A

The candidate was presented with a graph showing the effect of antibiotics on different strains of bacteria.
This candidate firstly indicated that without antibiotics the bacteria numbers would increase. Correct
comments were then made regarding the decrease in numbers of both strains of bacteria when treated
with antibiotics but that the wild type managed to maintain their numbers after 24 hours. Further credit
could have been achieved by quoting figures from the graph.
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Example candidate response — grade C

Wh%ﬂﬁ‘%ﬂb‘luﬁrﬂuﬂﬁﬂfﬁmhﬁh&#&ﬂ“ﬂﬂﬁﬂhg1
num.i.:ﬁ,.-ﬂf.._.431'.a3...mmt§@,,¢ﬁmm'nﬂl constant. at. 8,8m.
for 12 hawrs, then ingensed to abgut §,Fam . the next,
Aaheurs_then continyed fo increage te G, 0om’ i the next
24 hours. With. antibiotie A cthe wild lype debeased. fram..

Q8 Som® o Fan' in 24howrs then emained constamt for

- LHdeurs . The mutant hyp€

ﬂﬁﬁmﬂ”ﬂL*EWtﬂ*ﬁﬁ#f@hbufﬁ*hf;ﬂ%w@gmm 4]

Examiner comment — grade C

This candidate was able to obtain marks by using figures successfully to give a comparison between the
effects of antibiotics on both strains. It is worth noting that marking point one was not awarded as both
strains were not clearly mentioned.

Example candidate response — grade E
Eﬁmm.&bmﬁ. '*E.,k&;l.ﬂ,.:nﬁ..ﬁlﬂ...nmm.:,n.mphw.:.m Jooukrrita.....
0: N2r e 1S, S AR £ 2 clkoen 025, end.. saoibhentt

.E‘;\Eﬁ-..\mﬂ.ﬁ
i for ek wa i\_.;l-b:;.r;:t and mmukonc-
Sankibidhe A M20A anhbie . By ik canbe Sern ...

_.ﬁ;i..muﬂnb;.c s u.‘u::a. .E:}mh,ﬂm..f'ﬂ.r. .m]_id:kﬂpi...ﬂ!;..‘h m.e..h.f:.ﬂﬁﬂéﬂ
."nw...ﬂ..};m.;lﬁ (S| B n.p‘-tnhuu.li-r.ecmk;m--kh!-m?a«n.i-:.ﬁh‘i!j
l;q_t;,"t.e;fs.ta..gg.r. oy ¢m:'}{;mm1‘ilﬁ':%.ﬂ5‘mﬁ:rﬁm1:cmh

.E.E?Hm..'ts.-r::.,éﬁ:tnmmm.ﬁfm‘;.hm.ﬂ?iﬁmif.og.f}mmbm = (4] 3
Liv) nfj ackope and e direds Aetrens e XA o Fﬂ‘r""ﬁ
b actina ger e 4 Yone from 12 ko A8 k. ,_*‘

Examiner comment — grade E

The response of this candidate shows the accessibility of this question as marking points one, two and four
were given for clear descriptive statements.
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Question 2(d)

(d) Explain the role of natural selection in the evelution of antibiotic resistance in bacteria,

..................................................................................................................... [3]
Mark scheme
[d] 1 antbictic, 3 selective agent / provides selective pressure ;
2 rmesistant bactaria, survive [ reproduce ;
3 pass allala for resistance to offspring ;
4 frequency of allale in population increases ; [3 max]

Example candidate response — grade A
Lheibe i u-"-“h'»u—*mh[ém“-ﬂ et i)

...l.l.".-.:-.‘:'-..-.-:.'a.;‘n....:‘_..'.!'.“..'f‘..’t.E'.F:J........:,., 5*“%' ‘ "h\n b J viie . m |
vl e Sdective Bisidae ‘T+'--1f" [Total: 18]

N e wrd woal E“:.'I
1f"hl‘” a.\"nl‘i.u 1- :i."l:i.‘r;,l}

Examiner comment — grade A

This question required the candidate to link novel information about the relative survival of bacteria strains
to the principles of natural selection. The mark scheme allowed only four correct responses for three marks
and this candidate was able to state that the antibiotic acted as a selection pressure resulting in resistant
bacteria surviving and passing on the advantageous alleles to their offspring.
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Example candidate response — grade C

_LUII'EA bmgﬁﬂ"ra e E.:q:;s;fsf--d"o r;;ﬂé[.h::ﬁa ey ;_-w:-""’- ey 'ELd-r-\
ece blled by %nﬁ e wﬂi wheh hove dovelsped
cenvbene hug ug;ﬂ:ﬂ LE## alagtel 6 +the Eﬂ**ﬂlﬂhﬂﬁ’

“ﬁ*ﬂ! s, 9-! ol Bot Lve and mrm!f( 2ok pasyay
..... o Tt enulls

'-ﬂ N mﬁ'ﬂﬁ' ‘.-ﬂ Mﬁyg#?/% A0 S
pequlec Totat: 16] |(F)

Examiner comment — grade C
Candidates sometimes lose marks by confusing allele with gene but this was not the case here where the

candidate successfully referred to alleles throughout and scored full marks.

Example candidate response — grade E

..E...m...hg.tl-_lhm..'@..Lx.pmzd.-.tm..ﬂnhbmh:,.n,.smupli'bl,L :
U R TURE LT R, TG, S O SO R 1y
,K\.u?cm.ﬁm.,mmﬂ.mﬁs.a..-.:‘r,hnar.;nkm.n...h.mu.q.m sl esp......
..-.-L..H'LLLc]cm.;u;j;.,.-....'.:;?..q.m.-z...-..h.:'.x.".-."....h#..{.mm.w..._.ﬂn_{::m. nnk.clsat...
oo cankaben. and. sooar.eibaek hs.is.dee k..,

e SRMecnve. aelrankosen .. . [3] \

Examiner comment — grade E
This candidate was only able to state that resistant bacteria would survive and did not really address the

question in terms of natural selection.
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Question 3(b)

(b) State the roles of mitosis and meiosis n producing an immature secondary oocyte. [3]
Mark scheme
(b} 1 geminal epithelial cell divides by mitosis ;

2 giving oogonia ;

3  prmary oocyte divides by meiosis | (o give a secondary oocyle) ;

4 idea of diploid to haploid [3 max]

Example candidate response — grade A

Mitosic.. hewps._n._the. Armation of.. deniwm.... from . | e
qemun.... apithelial, | (Y. The occgonuum o all genetiodly
gimiday  and ungergs gewth | e Foped primany  oouge.
The.... \atker... undergo  medosis T 4o fo) seendany
Ootyles which 0. gemetually difterenk. dug to  posesses |
h};e,tmﬂmmmrhﬂmtwmﬁmmwmmw&ﬁ] =

Examiner comment — grade A

This question relied on knowledge and understanding of oogenesis and should have been straightforward.
This candidate was able to achieve the first three marking points quite clearly. The only piece of information
not given was the reduction in the number of chromosomes during meiosis.

Example candidate response — grade C

Q‘U'H,Clﬂ‘:ﬂ .o femode 9e... under the muotie ;;Lq',;,u;t{gﬂn
18.400800¢, Saem, .. 0wl They . alee. qrow. igger. A
qize_qnd. g then. salled . pnmmrg coaytes.. These. . ge, under
e ﬂr*g.'r meehc ql.wﬁ_n,gpf“f:n which. o pelar h-crdﬁ

S

farmed: The second | metatie diision Produs. Ei,cﬁmdﬂ{tj
ongtea. w0 uhich. ong...1a. relegeed every meath..... @ ||

Examiner comment — grade C

The candidate was too imprecise in describing the role of mitosis by concentrating on the multiplication
stage of the oogonia rather than the more important role in the production of oogonia in the first place. A
correct reference to the division of a primary oocyte by meiosis was given but there was no mention of
reduction division.
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Example candidate response — grade E

Abcer.on
.n.nﬁm -m.,r.u:L.Hﬂ!ﬁ:..{}r'nmwra-.-mmgﬁtE..'Inmr.e....hm.m..i‘mx.mﬂc!

Maissis.. 1508 :ﬂa;ﬁ..."m._ﬂ ﬁﬂu_m.immtma.mmjﬁmzﬁl

-.'.s...,..‘mﬁmcsz,f.‘mﬂ.tn,uﬁ.mﬂ.k?ﬂ.m "t:almnm-:v%j ................. Ues

-~

Examiner comment — grade E

This candidate was only able to mention that the oogonia were produced by mitosis. The statement that
meiosis produces secondary oocytes was too vague to score a mark.

Question 4(a)

4  The secretion of insulin by the islets of Langerhans in the pancreas stimulates the liver 1o
reduce the blood glucose concentration.

{a) Describe how the liver reduces blood glucose concantration, when insulin is secreted.

.................................................................................................................................... 3]
Mark scheme
4 (a) 1 bindsto receptors (on liver cell membranas) ;
2 conversion of glucose to glycogen [ glycogenesis ;
3 (because) insulin activates enzyme ; &.9. glucokinase | phosphofructokinasa |
glycogan synthasa
4  ingreased use of glucosa in respiration ;
5  |ncreased uptaka of glucosa | increased parmeability to glucosa {of liver
cells) ; [3 max]
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Example candidate response — grade A

........... Hhm.....’.‘ahse..é...{3,11..;.:.:.1....":mf..c__'l..__-_':.____'h_': oy Yhen Ba- 1o

B, W1 Yo P2 : : o flin, mhih
\"“‘H }" t' "t"

el

——

S’*ﬁ_"",}kﬂl!'lx}\j“&t“hhT:"!“-:}t‘:'"'*-"'**H\\L’""’-" [3]
L B orw Nem d3=mn ':I-_t' ':}\hl--anﬂ "-"ﬂ.t-h L.l'a-h.l }--:..‘1- 'Lu.n..l, v d Lal, .

Examiner comment — grade A

The candidate was able to give a good description of the effect insulin has on the liver in the reduction of
blood glucose concentration. It was good to see that the candidate had mentioned the binding of insulin to
liver cell receptors. Increased uptake of glucose by the cells and increased glycogenolysis were responses
that many grade A candidates would be expected to make.

Example candidate response — grade C
b ddres sl in bhe Liv uif‘mﬁﬁ.\‘.ﬁﬁ S bt St cells |
MF.E‘!!‘.EI....h-,{r.l‘.‘tn.nﬂﬁf.'i...:'.'.'!...F.ﬂ.i.‘.-!.'.-:'.n-,.ﬂ.na.l...jLu.i.nﬂmn-..ﬂuﬁnnmi:fﬂm.ﬁam.

ia. blosel I PP T T L ) Mh.r.n.ﬂ.lu.m.r..e,...cm.a_s !

.Tt"-'i’:.'._.Ir:..f.n.'-'.u.;ul'n...i.i....Fﬂ.d.H.ﬁ.ﬂ,d....f.Hm- akinj,...imu

.#.-f:-..gl.u.m.f.n-...nh:i..mw.ﬂwﬁnn...h-.jwﬂ...digm; add. Earenktre -

Konsp. alasors. leads b e goduchon. of. mere. .alucsanm
|=.ud-tnj Ejﬁ; JnLr-acaEﬂ.‘Jl Eﬂ‘ﬂ‘“‘f—l"‘ﬁ'ﬁﬂfi:F jljuﬂan |ri ‘jhuﬂt.e.% JEE] |

Examiner comment — grade C

This candidate’s answer highlights a common error which is to not read the question carefully enough. Here
there is reference to both insulin and glucagon and their effects whereas only the effects of insulin were
required. The candidate still managed to score two marks but time has been wasted.
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Example candidate response — grade E

S S T R R T Y R T R R S
g e T R - AT T o g A o B e o Bt KRS

B L DO SR 2 - S S P T S S By g SEOL K e B

RS arih.  EE, CECCRR... QAR . B Gl AP B, .t e ERE s Ve

...#ﬁ?:rtﬂ.r.n.-..,-r.fnm....mm:..n-tmeﬁs-...ﬂﬁu....,a.fm.r.m.....“..mmﬁﬁm}eaj
Vid pSriopdias s O

Examiner comment — grade E

The answer given by this candidate shows how important it is to thoroughly learn what would appear to be
straightforward parts of the syllabus. The answer here is confused and contains inaccurate biology.
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Question 4(c)(i)

(e} Most people with type | diabetes inject insulin. A recent product contains insuln that can
ba administerad using a nasal spray. Tha spray is inhaled and the insulin is laken up
through the lungs.

Fig. 4.2 shows the concentration of insulin in the blood plasma in the 480 minules after
injpcting or inhaling insulin. In both casas, the insulin was of the sama typa, oblainad
from genetically enginesrad Eschernichia coll,

50 - -
L s T HHIH
a0-pE : sw— inhaled insulin =+
RN PR R T ©@——0 injected insulin £
insulin 50 :ﬁ# }
concaniration in CHE : ; :
blood plasma Eﬂn = :
farbitrary units mlas e ! ]

| i i S
10 ﬂf i : s ¢ =1

nlﬂ !

pa

] (n] 120 180 240 300 360 420 480
time after administration/ minutes
Fig. 4.2

Fig. 4.3 shows the concentration of glucose in the blood plasma in the 480 minutes after
injecting or inhaling insulin.

S0 R maa T '
soJENNEEHEIHI IR R o ol insulin (2
"k‘ : ! - @—o injected insulin |
glucose o BT : I s
concantration in R EHEHEH R
blood plasma } -
| arbit units et
FH - 1
1040+ : T
D 1 ] 1 1 /]
0 60 120 180 240 300 360 420 480

lima after adminkstration ! minules

Fig. 4.3
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(i) Compare the results for injected msulin and inhaled insulin shown in Fig. 4.2
(3]

Mark scheme

(e} (i) alstatements must be comparative
inhaled {accept ora for infected)
1 insulin concentration rises more rapidly when inhaled ;
2 higher paak ;
3 falls, more rapidly | earlier ;
4 (after 150 mins) lower (than injectad) ;

5 usa of comparative figures ; figuras for both at one time [3 max]

Example candidate response — grade A

As.Dme. a8 ad i ieabin neteues, dlesdipant, 7"
toheled ing i Jnas i) ,.,mﬁﬁrwbﬁ% e
M.mﬁi 156 il 6L ek theyloetme g ek Wiy
v beledicnlc boshe. Pt . covdhesd o Hhar hibas, 3
. ﬂ:jr t‘.ﬁ:"* Efﬂrlbﬂb'ﬂ:?i&mmJnﬂhm#Fprjﬂh.

.Li.ﬂl:.‘fl&@fﬁ!ﬂh#ﬂaﬁmiﬁ A~ -n.,'al\wxlw’.}‘ﬂfﬂf%ﬂh&qi @3

erd Bmp Dhan Wl

Examiner comment — grade A

This question required the candidate to compare the concentration of injected and inhaled insulin in the
blood by referring to a graph. This candidate gave a clear answer using comparative statements and scoring
full marks. Credit could also have been gained by using figures to back up the statements.

Example candidate response — grade C

!AJ“-L-; {mca.,a;t;'fut:!an; " Lfmcla ,PE"FT"W ﬂpéﬂ""’!‘“l‘*‘l.ﬂ Ue
m;ut..u o L"ﬂi"‘” “&MM L m_;;,d-“l ingulen for
a*f"‘ff“?“'“"*"“l‘l’-b 150 paruches . Aple- - EL- d=

dediate ot becmes loer wuw'ﬁ[. ke .
\»:iJC- "'G'ﬁdﬁr L"nt.n.n:k“f&““ﬁ%ﬁu:l\ﬂhd ong LS I‘HI- I-'*LJJ'L

_kaLﬂ_ MJ{&!CIMHL l:‘l' 5”& 15 q.r!pr..b'aj' u-ﬁ*f[a} 2

Cambridge International AS and A Level Biology 9700

113



Paper 4 — A2 Structured Questions

114

Examiner comment — grade C

This candidate gave two clear comparative statements which gained credit. The last sentence attempted to
use the data from the graph but was not precise enough.

Example candidate response — grade E

BB R o A AL AR SACEELRL A I AREGEEE L R Dt L B

p
-.%i? rrdnmren 45 .ﬁ-*-e‘--ar-" ﬁ*ﬁ"{;:;wmamﬂm_‘ﬂm Augrcted | "ﬁ C)

Ay g rpogan ol
Eid P o S o Fevpe N e gl f A s A S
s -e.-’_fﬂa--u-'n.g e .?f ,pﬂ_-.c_..-f.ﬂ:-iﬂr'm.rd AaEemainel gpedl e thee ol ¢ b

W’th raferance to Fig. 4.2, axplain the differences In the blood gl
injecting or inhaling insulin shown in Fig. 4.3. |

Examiner comment — grade E

This answer is a good example of a candidate not following the command word of the question, namely
compare. Here a description of the concentration of inhaled insulin was given followed by injected insulin.

Question 4(c)(ii)

(il With reference to Fig. 4.2, explam the differences in the blood glucose levels after
injecting or inhaling insulin shown in Fig. 4.3. [3]

Mark scheme

fiify 1 glucose conc. is linked to insulin conc, |

inhaled [accept ora for injecied)
2 (Initially) glucose falls because insulin cong. rises ;
this subsumes marking paint 1

3 glucose conc. falls lower because insulin conc. is higher ;
this subswmeas marking poinf 1

4 (later) glucose rises higher because insulin conc, |s lower ;
this subsumes marking point 1

5 use of figures ;
a.g. ona glucosa conc. for inhaled and one for injectad at gna time

or
one glucosa conc. linked to an insulin cone. at ons tima
(either inhaled or injected) [3 max)

Cambridge International AS and A Level Biology 9700



Paper 4 — A2 Structured Questions

Example candidate response — grade A

'r"” f'ﬂ#*’(“-f‘{?- «*Jhr‘ﬁl "‘”‘f"—"' Liene rmnge, --ﬁ&'&a’rﬁ‘:}g r’.'-t..e:'ﬂ{. ..... 3
!%%Mfm J;’z@ﬁ..md Hhean, m@ Larmusp. o W?

++ a .c#ng:;uv-ﬁ

Examiner comment — grade A

This question required a high level of analytical skill from the candidate. The relationship between two
graphs was required to answer the question which this candidate did very successfully. A link between high
concentrations of insulin in the blood, in one graph, to reduction of blood glucose concentration in the other
graph was well made. A further point was also made of the reverse effect later on.

Example candidate response — grade C

J'ﬂ-!ﬂ:.ﬂ.-..ﬂiﬁ...ﬁ....ﬁ:;ﬂ.ﬂ.tlﬁ I:Ln:.p. A 'ﬂLH Lo Lk, o cen Bt bien

o bhe par b |80 eina ks in. dahaled. tnsubia. bh

EPXTT TS ST SV IOy 8 SO P - N B

spinhaled inikia.do blod. glasms: e increatsnin. glutae E

__rz..n.nm,nIzﬂ,mkip.n.-.x.f..ﬂ_ﬂmh:u..ﬁ:: L.{:!M.- 4 qhniﬁd dmSi e la
nt—E—nEﬁ‘—Hﬁ L]

.’LE PP O S0, e ¥ PO [-'rﬁLfJE' oot m&ﬁ#-tﬂ#.....!.m-d-n remadned [3]
Foirby cont Fanb ta -F""nph[nd {1 lag me -

Examiner comment — grade C

This candidate made a good effort to link the two graphs and was able to show that the greater initial drop
in blood glucose concentration for inhaled insulin was due to the greater concentration of insulin in the
blood. Comparative figures could have been used here to gain the third mark.
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Example candidate response — grade E

%kf._mﬁf,riiﬂ.a...mﬁu!}.m...f.tf.u.u.'!,-'.r:a....F?’.'.E*:'.!.‘E*.-!?----ﬁ.?ﬂh%&}.---.-

..... ......I?.’I.?:fﬂ_é‘si..J'....J}En-e.'ﬂ......,l.?l?.m'.l...g":.!ff.é%‘.-..?E..*..{-f.lf%____g_iﬁ_ei.lf_n_te '-

but... hot ... nhaled direase sharPly: €0 f 0 pin
nsuli....tevels. decesse. JENM ol Bt of fohaled

WXR0sEs. Shar gy ot 2407360 nins. sabeceas Mool |
m_xfﬂfr:}wf?ﬂwfaﬁﬁ“:jz )

Examiner comment — grade E

This answer illustrates the difficulty of this question for a grade E candidate. One general mark was
achieved for linking insulin increase to glucose decrease but no explanation of the differences was

forthcoming.

Question 5(a)

5
that are flooded with water for pant of the growing season.

(a) The roots of young rice plants are highly tolerant of ethanol. Explain how this helps them

o survive when the fields are flooded.

Mark scheme
5 (a) 1 oxygen availability low (when soil is flooded) ;

2 plants cary out anasrobic respiration ;

3 ethanol producad ;

4  roots can continue to respire ;

Example candidate response — grade A

Lﬂﬁmrméwggmf.fnw«fmﬁwﬁrMﬁw
! ?m.n..m..m.ﬁ?fﬁ...ﬁj_mntﬂnaﬂgif.r_....r .r:n.ﬁi&m.

Examiner comment — grade A

. WO

The candidate displayed good knowledge in relating the ethanol tolerance of plants in flooded fields to the

anaerobic respiration carried out by those plants.
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Example candidate response — grade C

Ihe roats mecp use of Hus ethonol “and Convert (f
..b&:’.i‘é"mh‘ RYMUM S . ughith they will use in fhe  Keeks
cg;lﬂ provide. trern woith, AT This energy hey witl use

....... . Oshue. upiake. Of. Johs and energy i skeir slls.

Examiner comment — grade C

This candidate has completely misunderstood the question as the answer has attempted to use some
biology to show how the plants can make use of the ethanol; unfortunately this is inaccurate.

Example candidate response — grade E

Hﬁ\q-.)ﬁ'r*‘s:wg. Aarge. "Lm:a; gL =T~ oS

~-.rl-"; "-.Ju: I""'l\'.r'?t"": -n.-.-[-:;u;rn

aloont. ftleane. . bmm:’ftr | o !!. Illnm"-rﬂ. gl
Sﬂ.aLm,.mh.mh..HLan..’!.F.'l.:ﬂ.m..k.m.._k.mlm__}_n..mmﬂm_um ,,,,,,,,,

Qﬁﬁfjtﬂ‘ b42] @

Examiner comment — grade E
Unlike the grade C candidate this answer has avoided the question by describing some of the adaptations of
plants such as rice growing in flooded fields.
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Question 6(b)

(b) State whether the likely lfe expectancy is high or low in West Africa for individuals with

the following genotypes, In aach casa give a reason for your answer,

Mark scheme
(b) marks for reasons only
Hb* Hb*
low — susceptible fo f die from, malana ;
Hb" Hb®
high — no (full blown) SCA. / have SC trait ;
not, suscaptibla to f likely to die from, malaria ;

Hb® Hy®
low — susceptible to / die from, SCA ;

Example candidate response — grade A

HOAHEA ..o b2, 160 kg E.ﬂ.‘.-_a._....._.'_l.-.‘.-.E.)h{{j-.“.Ea,?:.‘.‘.ﬂ....':'.?,{.l':h4
B YN IET EL TR E A A YR A VR M YT .0 A U 1S

Hb*HbS h*&H"&.hiﬁh{!'—hL*:}”Eﬂ by

omee 1esia¥en® Y3 emalorio oaa b ooee ¥ Al

eeilely Yo Aie | feml SLoMNe LM snacds

[4]

%

t" TE .l‘_..:,q_-.l _h:\:‘"ﬂ -t.- \‘\.ﬁtuqﬁt-‘.;ﬂ 1'- t-ﬂa BL ”

Examiner comment — grade A

The candidate has made the link between the genotypes given with the resulting phenotypes and then has

been able to explain the life expectancies of the three individuals.
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Example candidate response — grade C

Hb HbA Lxgxhﬂfﬁp.ﬂ.nbnnﬁfi[gnﬂ_{ et #hmﬁ.ﬂ.ﬁ)‘lﬂm

Moy Eustep i ble. B me o
et
Hb*Hb™ . er_inﬂ-ip x..r.i.'n.nﬂﬁ. £5. .E'.«nﬂlu. ..... Lot tora brin g Adhe. Bkt | /7
sfbekhoalledles maled .ﬂ:ﬂ.,.{'jﬂm...k.ﬂﬁr{.l.!;;h!i ....... malaria.. and. able
B lead & v ma | Lfe - W
Ht:cEHEJs -J.-Jnlj-]:'!..-nrﬂ.l.-... . X gck‘n.mf_‘j.a.:'f.hj-mm-m.-,ﬂ:mﬂ ........ e
§ 74 SY I .--lﬁ.‘rn:j...m.h.-.hitm':t&jkw&...&n.-;&:’ﬂhﬁ..ﬁ;kh.s&ll. [4]

dlleie-

Examiner comment — grade C

The candidate has successfully explained the life expectancy of the three individuals but has not realised the
significance of the heterozygote. The answer states that the individual would be resistant to malaria but not

that they would not have full blown sickle cell anaemia.
Example candidate response — grade E

HEAHBA ..\ .E-:L..R.E.?E.E-}EHH@..'LS...hlﬂln\?é.ﬂﬂm.a.ﬁ:}m.y..mm. ........
.]pnmhlﬁfj}my_s-.,.mal..cl,cl.r:.d;..hm*.ﬁ.sﬁ.dm._nm.gmm.m;m_m:u;sﬁ-:q
Hb*HbS ...“;:%..'I.siﬁ,"m....h{ﬁ...E:.:apﬂ,dttnm;j)...hﬁ.mm..uﬂ.ﬂ..?ﬁi‘hmr.m...s..n;;.i_U._hz /

.En.rm‘mf...."r:u,ﬂl:-m:::."!:.,.,Eﬂll.jj...:;HEL}:n;;'L..h}:}.LiLLE.hLﬁ,L\.::u.r:m.nm% “
HosHES . \-e Vorcanne. oF. racatsive. AW, s, siclcle catl .

__ﬂnu.amm._.mms.h-.mi.lL.mf.MFanm:lﬁ.,."m..ch.s."mhuhnm.mE.;12) [

Vo L

Examiner comment — grade E

Here the candidate has not fully understood the significance of the link between the HbS allele and malaria.
The only correct answer refers to the heterozygote not suffering from sickle cell anaemia.
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Question 7(a)

T Aninvestigation was carmiad out into the effects of a plant growth regulator, auxin (LAA), on
apical dominance.

+ The apical buds of 20 pea plants ware cul off and discarded.
+ The cut surfaces of 10 pea plants were coated with an inert paste containing auxin.

= The cul suraces of the other group of 10 pea plants were coaled wilth the inen pasie
alona.

* A turther group of 10 pea plants did not have their apical buds removed and were not
coated with paste. This was a control group.

The lengths of the side shoots of plants in each of the thres groups were measured at regular
time intervals and mean values caloulatad.

The results are shown in Fg. 7.1,

1 [} i 1 111 | !

HHHHHH T | : S

110 :
100 i '

HH :

80 : :

i ] !

! - pasle
mean side 197 t alone
shoat length i |

J 60 ! ! ;
5‘"" | : : i
4 |
0 : i paste -

auxin
Eﬂ 1 1 | -‘L
| : 1 | | ’ I
. . - : - control
- B asil . SeSS SR e
c 1 lIF-IIIIII-I:IIII|III'I|III 11 IIIII. IIIII|III:I|II'IIIII=IIIII
6 1 2 % 4 & & 7 B 8 10 11 12 11 14

days after treatment

Fig. 7.1

(a) Explain why the side shoots increase in length when the terminal buds are removed.
(3]
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Mark scheme

T (a) 1 apical bud is source of auxin ;
2 auxin mhibits growth of side shoot ;
3 remove bud and auxin conc Talls |

4 this allows ggll, division / elongation, o take place (in side shoots) [3 max)

Example candidate response — grade A

LBariny eee .t:t:.;.".rr.&:. . The Nioloal Nalds . Lipe
...... The Riesence of o phtal el s prevends

...... H" Lo Side SN "t"t"‘ﬁ!“""‘“&“LL“ﬁ.wt?’:
had s temaaed Ao ==Mfm1¢-\w a.ak,  gelrsy

............... «"‘Ltna"i’h (3]

Examiner comment — grade A

Answers to this question needed to be very precise to score full marks. The candidate has achieved this by
clearly stating the source and action of auxin plus the effects on auxin concentration if the terminal buds

were to be removed.

Example candidate response — grade C

e  cerord ¥ the ol buds echanmg.. [T
g LS G WY
aroadds o FL;HJH . E-.}} (oo o to-rnal...

Lo ds. L aMtees. ore.. tllﬂ [ﬁrra,e,l&.-.mmr? - bopce
l:::"‘-!.. [ 3= WYy C’-Lﬁf-'-ﬂr.. um';i\ e O Lo, S0

Examiner comment — grade C

This candidate was able to show that the auxin concentration would fall if the terminal buds were removed
but did not explain why this would cause the side shoots to increase in length.
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Example candidate response — grade E

.:":a,n mtmnl....huﬂ.';....t.n.mmﬂ.xl..m.n.mkhsﬂc..ithn..m.ii ..........
....ﬁ.‘hmmﬁ...m.h!-.'!u...'lr.\.Wmﬁﬂ..h.imw.ﬁ..w.‘::ﬂﬂ.kﬁj...l:u.‘.'l .................

.......tf}?:’}?.?f.ﬂﬁ...?.nmﬂZ-.m...ua:!l'!-..munuﬂ.-_'thg_p_'mn!r:i..hm .................

...... En&ﬁmmﬂa ,)’iﬁ

- Bl

Examiner comment — grade E

| Exgminar’y

Lise

O

This candidate’s answer illustrates a common error which is that auxin promotes lateral growth whereas in

high concentrations it has the opposite effect.

Question 7(c)

(e} Using data from Fig. 7.1, describa and explain the affect of auxin on the growth of side

shoots.

Mark scheme

icl days 2fo 8
D1 noincrease in length with paste plus auxin (comparad to control) ;

EZ auxin moves from paste into plants ;
E3 inhibits growth ;

days 8 fo 13
D4  increasa in langth occurs (with paste and auxin) ;

Ef |ess auxin laft ;

D6 supportive figs ; e.g. two blua points on two days plus units or ona red and
ona blue point on 2ame day plus units

must have at least one D [description) and one E {explanation) to score 3
frarks
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Example candidate response — grade A
fﬁ?.*e...‘é:i.*l-..t....?:‘.‘r..?.?.."F._._?_Et:&’!ls_-_-_.____

¥

) ST WS LB YT (T B

__ Vi b E_u !":,1!1' B !:

e Abn Ao A Tl Bide sSheed Me W
rmtreemcy Anoesehanl ="L'51-aa’r"‘bw
WAL @)

T L A T T

tonceatialion sk avniag  intiieses A0

. Il::. '-."i 'u-"h-.'pllbf‘i-. % Y A T T,
(o B Ry ™y F Y qqcr"ll L d 1 T i\ l/-
erables E’

Lemben 't -t-!n. | i" e Eyn b
-

U B Shea s

Ys 3**"'

Examiner comment — grade A

The candidate was asked to describe and explain the effect of auxin on the growth of side shoots. This
answer scored full marks because valid points were made that included at least one descriptive marking

point and one explanation marking point.

Example candidate response — grade C

,,.-.L.L.,-Lﬂ B gﬁw‘ﬂL of nde shools az me
L; S0 -.n -I:jﬂ', plamks mt‘ﬂn poske {‘SMMH
aoew Sude shodkS of 30nm whilek *:’v-'ie _plagls

mM LN Loyew :ﬂ-:hz :.lmmf'f- o 110p 00 \nld
m&ﬂlm Lt-rc.'ls'm‘th_ "N;.‘Z\\"‘ LMSI.AA.EL:U.':Q‘MM was”

Examiner comment — grade C
This answer only obtained one explanation mark, that auxin inhibits the growth of side shoots. An attempt
was made to use the figures from the graph but the wrong curves were compared.
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Example candidate response — grade E

Aoes
"L— s "s'hmn ":iln.m"? AAEARIL PIRINGRRA, ngmwrh
”? Sl mn F:c:'r' KX L L., pm‘kf. L AR,

mn\jmfﬂhwu“;lfefﬂm}{ e,

Examiner comment — grade E

This candidate has assumed that auxin does promote the growth of side shoots because of the rise in the
curve for paste plus auxin after 8 days. No comment has been made about the lack of growth during the
first 8 days which contradicts the candidate’s statement.

Question 8(b)

{b) Photosynthetic pigments are arranged in photosystems. There are two. photosystems,
P51 and PSII. PS1takes part in cyclic photophosphorylation but PS11 does not.

Cuitline the differences between oychc and non-cyclic photophosphorylation, [4]

Mark scheme
[[+]] cyclic pholtophosphorylation

1 elactron emitted returns to, PSI/ same photosystem or same chlorophyll
moleculs |

non-cyclic photophosghorylation

2 elactron emitted from PSII absorbed by PSI ;
3  reduced NADP produced ;

4 photolbysis occurs ;A splitting of water

5 (photolysis) only involves PSII ;

& oxygen produced 3 max

accept ora for cyclic for marking points 3, 4 and &

maik lo max 3 If eyellc and non-cyclic are described the wrong way round [4 max)]
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Example candidate response — grade A

(b) Photosynthetic pigments are arranged in photosystems. There are two photosystems,
PS1and PSII. PSI takes part in eyclic photophosphorylation but PS1I does not.

Outline the differences between cyclic and non-cyclic photophosphorylation.

0. ydie, photopinosphevglation, only B4 B & involved
rhl?-?.ﬂuttﬁ#ﬂemniﬁtum‘b%ﬁl&; LE.aohile,
A0 Non-tgcde photophosghong\ation  eletmns | epfitted by
PS4 used wﬂﬂmwFnycﬂﬂd“inﬁw@é

hiﬂamﬂ“iﬁﬂmf'?—olﬂmié%mm&”
Langd.... reduted  NADP ..h.....{?mdmea N nen-tyelae -

Examiner comment — grade A

This candidate has produced a clear outline of the differences between the two types of
photophosphorylation to score full marks. It is worth noting that the mark scheme has an internal maximum
of three marks for non-cyclic photophosphorylation so, in order to score full marks, a candidate must

comment on both processes.

Example candidate response — grade C
I

{b) Photosynthetic pigments are arrangad in photosystems. Thera are two photosystems,
PS1and PSII. PS]takes part in cyclic pholophosphorylation but PSTT doas not.
Outline the ditferances batwean cyclic and non-cyclic phetophosphorylation.

Syehe...pheisspoesphanylanon. uses PST ooty and nor PSIL

accepion A ad Y ond orcdu®es ATE. evertyum . I\ dees
3

mﬂ'ptcdu&hﬁ.hfﬂhmnmnciichc{?hﬂﬁh‘dfégﬂﬂﬂ
.pﬂmg..innqtﬂ.phﬁfﬁaﬁ.rﬁmﬂgn-.-.uaﬁa_...E&E..gns!..i?ﬁ:il..-...._T..._.._.._.......

-

Examiner comment — grade C

The candidate has started the answer by repeating a large part of the introductory information; this is both
unnecessary and time consuming.
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Example candidate response — grade E

(b) Photosynthetic pigments are arranged in photosystems. There are two photosystems,
P51 and PSII. PSI takes part in cyclic photophosphorylation but PS 11 does not.

Oulline the differences betwean cyclic and non-cyelic photophosphorylation.

=Yon.< ﬁﬂf;f”"ﬁ%‘}n'i.zﬂwﬂ:mfa;{ff ¢ . dacdt..
"%ﬁfﬂmﬁﬂﬂ’ﬁfﬁfﬁﬂwrﬁw L.
~Z w‘é’ﬁgéﬁ;&ﬁad{ﬁ%ﬂw&fzﬂﬁffmfif;fﬁ.:i’

=Nl aek thvelied 1o caclc.. irealind ..

. [4)
Examiner comment — grade E

An attempt has been made to list differences between the two systems, which is a valid way to answer
such a question. However, none of the statements made were credit-worthy.
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Question 9(a)

g8 (a) Ouwtline the behaviour of chromosomes during meiosis. 2]

Mark scheme

8 (&) odonofcredit marking poinds oul of seguence
prophase 1

1 idea of condensation of chromosomes ;

2 homadogous chromosomes pair up / bivalent formed ;
metaphase 7

homologous chromosomes f bivalants, line up on equator ;
of spindle ;

by cenfromeras ;

Independent assortment / described ;

chiasmata / described ;

= =~ o h &

crossing over [ described ;
anaphase 71

8  chromosomes move o poles |

10 homologous chromosomes | bivalents, separate ;
11 pulled by microtubules ;

12 reduction division ;

mefaphase 2

13  chromosomes line up on equator ;
14 of spindla ;

anaphase 2

15 centromeres divide ;

16  chromatids move to poles ;

17 pulled by microtubules ;

18 ref. haplodd number ;

allow 4 or 14
allow 11 or 17 |9 max]
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Example candidate response — grade A

2 |
@(ﬂ«.}ﬁwréyﬂﬁﬂﬁir o, 477 &A.J"—'I,..:Er.:m 47 T
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‘J&«{&ngg?ﬂﬁfmf?mfﬁm&:lﬂmm” B ...
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_!:Jm.m#iqmﬂ..émﬁu?ﬂm .f-.'i;'.'::’.r.'ﬂ...'1*..!.5:‘.fﬂ..ﬂ.ﬂﬁ..mﬁ.mi.......-....

'F’-’f_.#!r dinf AM SE AT S T .ra,.ﬁ% /'{”;.
fpaind fr 7@« £ ;
ﬂmaﬂﬂg@ﬁﬂﬁ:m?}:frﬂﬁmﬂwﬁiﬂmk

‘4+ﬂ‘lﬁ7’és. 0 B s Yl r-f—rf' s, wasasaxs Line wfd

/ SR W : aﬁgdﬂ{tﬁ.fﬁ@a{mmm
anclt. o Than. chremadtiels. At 4 ﬁuﬁIﬂw
hamﬂfsmuﬁmwmfﬁtmﬂ ffﬁiﬂuv-ﬁrn?g
ﬂ'%"r""#.-l‘km-ﬁ-’had#ﬁ?ﬁ%‘ﬂiﬂ?&éﬂﬂfﬁmgfﬁurhﬁda

gzglmm.ﬂ,ﬂ.m.ﬂ{...fﬂn:.... oAb A e - dbeSpionltn it ...
Ao phese T M Condremse ngfjjuﬁ{ QI

chamadid o o fr;}rﬂafﬁnf@{bﬂlﬁrf%ﬁﬁﬁ#?ﬂ; ‘
Aﬁfuw!mgbgﬁnn fﬂfrﬂiﬂfiﬁﬁ({aﬂi}‘?’fﬂfﬂl’ R

Examiner comment — grade A

This free response question asked the candidate to outline the behaviour of chromosomes during meiosis.
The answer was very well written and scored full marks due to the clear way it was presented. The
candidate had learnt the topic well and could visualise the process in order to describe it in a sequential way.
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Example candidate response — grade C

9. Muri ﬁ3PmphﬁﬁelﬁF#relslfnﬂﬂhcdfrE-ﬂ" pihe.....
daremesgmes. Shorten and  thicen and ihey become visibie

Mnder. g, Lght. micresccpl.. ANA teph grtion, 00D dunag............
g plaas@Cand the. chiomesomes. it visikle s Jwo ...
chemands... beld fogether by o anmiomer - Homologous........
durum:-‘ucm'é-?mr“{q’;dhwaaﬁsmEHrrnf:c*C'ﬁ?‘umg
NEr. O0srS ePa. Cniasnor .. formed  witheach chromand
hmsi&d*ﬁﬂpﬁ;wﬂmmammgmmilﬂtfﬂ‘memmﬂ%
epico dnd move to cpocsie ades of the cll . After this .
phasg.. 5. metaphose, L. dunng. s prose Advomesemes .
Ne.on. e equater. o8 Yhe ch Sendie hinms form with .
mmmmrnwm@m%wndhqrquwﬁﬁeiﬁm
ase ferm. o Ihe nudear envelope. Gnd  niedecius weould | have
d'a-p@sﬁﬁhanempwﬁmahiﬁ«ﬁmw‘fﬁ%e
chromesemes. vt pulled. 19 oppcere tpcies, Snmomees | Arst, The
nuslecius, and  nuclenr. Qoveley coveico  and  Spindle flbres

3 - : » he  diagion
,ci.aimecs,mﬁ@mpmat*rhaﬁ{Lﬂbw‘awwh MEARON R

the the wll and tusleuds | te entotmesss, Meisak. The ...

secendl  weiohc dwision (pllowe. Metaphose octurs and [ R

spindlg. fimes, are formed coith chromosemes lining af
I

the. eaniete?. They now  appear as chreaohids and dunng

anaphase.,. theyhare.. pulies.. 0. oppos e, poles. of e cell,......
leading 4o telgphage  where  feur doughler alls awe ..

pndumtlerﬂﬂm\ﬂhﬂﬁhﬂ?‘mﬂmfrﬁf/w ;
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Examiner comment — grade C

This candidate’s response was very similar to that of the grade A candidate and was very clearly written.
It is useful to note that grade C candidates can score high marks in these types of question with thorough

learning and careful planning.

Example candidate response — grade E

- T
= Bt

2 L Rt 8.8 BB ya il AR ﬂmh...ﬂﬂtjﬁﬁ:..ﬁﬂfm..&iﬁﬁ:‘E!'.rn.EF_.'-.

T o s StymamEal (Frwd Lo Bt point mddere Lrpy are Ot
wdlirrefug e, ’

e OV e B A AR IEE . Cborrtt e BRI o s s Tl O et et .

TEIE el AL QAo BAEE TG oI o LT et el T 101 B TR bt

gguiadne. 8. AR S a8l A R el
A A B AR AR EO  md e e Mee

Ll pdng. . ... 8385 ek e CARRR AL v @0 E o i TR 22, (5 5t .

oottt et S B Bl ... ﬂmﬂ?j.ﬂm...-.-ﬂy’.ﬂﬁﬂ.ﬁ..----.....-.....
)
;hrﬂmﬂﬁmfﬂn;emrm.-rwﬂﬂf‘#qﬂmrmm

B Er L SO ,.l._.fr.'ﬁh._.qm.ﬂ-.......mfﬁ.......#....-.ﬂ.-‘.ﬂﬁh ..... fom e, T '?—-

R R TR OO R 2P0 L X R

..... Mﬂ-ﬁf‘.‘.f.-ﬂ'.’..'..-d...?.-.....................,.--.r.....--.......
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Examiner comment — grade E

The accessibility of this question is shown by the good answer given by this grade E candidate.

Question 9(b)

{b) Describe the ways by which gene mutations can oceur, [6]

Mark scheme

b) 19
20
21
22
23
24
25
26
27

change in, base / nucleotide, sequence (in DNA) ;

during DMA replication ;

detail of change ; e.g. basa, substitution / addition / delation
framea shifis / AW ;

differant / new, allale ;

random [ spontaneous ;

mutagens ;

ionising radiation ;

L radiation / mustard gas ; [6 max]
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Example candidate response — grade A
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Examiner comment — grade A

LIL

This carried fewer marks than part (a) and answers required more precision. This candidate scored four
marks early on about the ways that gene mutation can occur but then gave a lot of irrelevant information

about protein synthesis and the consequences of gene mutation.
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Example candidate response — grade C

For
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Examiner comment — grade C

This candidate noted that gene mutation could be due to base substitution but wasted time with
unnecessary information about sickle cell anaemia.
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Example candidate response — grade E

-, B TS v K R T L L I PR R

wer e RO s BTG LB L s raere et

: r
aeiabre . Mﬁﬁ-...nﬂ&mﬂ,--mnﬂfﬁm

.. TN Y S ST P VYR TN e SRR S
......... Cl G ... ARER oo o B, BRI fHE . .. B BEOE i A LR

el | 2ot S O S B, A rn R e RO B TR ARSEE.. OO ...

R BB BEEE. o ate e ) Subatd ftled aadad. doxea &,

= Al Cre e R s e T T R ol . RERE R

U Y Sy PG Y Y- SRS SO Y O vt o T2 LY. T SO /

Examiner comment — grade E

The candidate has not really tackled the question properly and has simply listed random statements loosely
concerning gene mutation, several of which are incorrect.
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Question 10(a)

10 (a) Outline the neaed for energy in living organisms using named examples. [9]

Mark scheme
10 (a) 1 ATP as universal energy currency ;

light energy needed for photosynthesis ;

[ v ]

ATP used conversion of GP to TP ;

ATP used to regenerate RuBP ;

(energy neaded for) anabolic reactions ;

protein synthesis / starch formation / trighycernde formation ;

activation enargy ;

o =~ e fn & o

(activata) glucose in glycolysis ;

o

active transport ;

10 example ; e.9. sodium / potassium pump

11 movemeant [ locomotion ;

12 example ; 2.g9. muscle contraction / cilia beating

13  endocytosis [ axocytosis / pinocytosis [/ bulk transport ;

14  temperature regulation ; [9 max]
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136

Example candidate response — grade A

(A
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...................... .

Examiner comment — grade A

This question required the candidate to think synoptically and bring together various parts of the syllabus.
This proved to be difficult and many candidates found it hard to score more than a few marks. Three marks
were awarded to this candidate.

Cambridge International AS and A Level Biology 9700



Paper 4 — A2 Structured Questions

Example candidate response — grade C
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Examiner comment — grade C

This candidate has tried to cover many parts of the syllabus but the examples given are too vague and many
are not of A level standard.
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Example candidate response — grade E
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Examiner comment — grade E

This candidate has made a very similar attempt to the grade C candidate, with similar results.
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140

Question 10(b)

(b) Explain tha different energy values of carbohydrate, lipid and protein as respiratory
substrates. (8]

Mark scheme

(6} 15

18
17
18
19
20
21
22
23
24

idea of lipid = protain > carbohydrate { AW ; A lipid has more energy than
aither protain or carbohydrate

comparalive figures ; e.g. 394, 17.0 and 15.8 accapl any wo
kJ g / per unit mass ;

more hydrogen atoms in molecule, more energy ;

lipid have more, hydrogen atoms | C-H bonds ;

{most) energy comes from oxidation of hydrogen to water ;

using reduced, NAD ! FAD ;

inETC ;

detail of ETC ;

ATP production
[6 max]
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Examiner comment — grade A
This question was much more straightforward than part (a) and the candidate was able to give a good
comparison of the different energy values of the three respiratory substrates. Full marks were awarded.
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Example candidate response — grade C
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Examiner comment — grade C

3
~

This candidate made an accurate statement about the higher energy values of lipids and did link this to lipids
having more hydrogen atoms and more C-H bonds. Credit could have been obtained by further detail regarding

the use of lipids as respiratory substrates.
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Example candidate response — grade E
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Examiner comment — grade E

This candidate has given a brief description of each substrate in turn with little or no explanation for the
differences in energy values.
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Paper 5 - Planning, Analysis and Evaluation

Question 1(a)

1 A student noficed that the leaves on a plant growing close to a wall had two sorts of leaves.
The leaves next to the wall were in the shade and looked different from the leaves on the

sida away from the wall that were exposad to the sun. The length of the internodes on the
stem also looked diffarant.

The studant decided to investigate the differences by measuring some features of 30 leaves
and internodes from each side of the plant.

Fig. 1.1 shows the leaf shape Fig. 1.2 shows an internode

H'\-\.
A .
imtarnode ™

Fig. 1.1 Fig. 1.2

Table 1.1 shows the student's results.

Table 1.1
shaded |leaves exposed leaves
meaan intarmaoda langth £ mm 2314 153
mean surface area of leaves / mm? 2750+12 1800415
mean mass of leaves / mg 50+ 8 6010
miean leaf surface area | leal mass ralio BE5+9 30+6H
rate of water loss / mg mm—= b 50+11 85=12

{a) (i} State the indepandent variable being investigated.

(if} Cutling the procaduras the student could usea lo obtain these resulls. 8]
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Example candidate response — grade A

(a) () State the independent variable I:IEII'Ig investigated.

M%@:&P‘Lsﬁ: e B

(i} Cutline the procedures the student could use to obtain these results.
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Yhe shident can Yace. Yhe euline . oy, a:n?
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Examiner comment — grade A

(a) (i) This answer was typical and incorrect. Although it was recognised that the source of the leaves
was relevant, this concept was not followed through to reach the correct conclusion that it was
the light exposure or light intensity that caused any observed differences in the two types of leaf.

(if) The answer gained the maximum number of marks for this section and exemplifies the expected
approach. Each aspect of the leaf measurements shown in Table 1.1 was addressed and a suitable
method by which the results could have been obtained was described. The suggested methods
were not always fully described. For example, to obtain the total surface area both sides must be
included, this answer only explains how to calculate one surface. Similarly, the answer refers to

using a weighing scale to find the mass of leaves, but does not consider that dry mass would be
more effective.

Example candidate response — grade C

Stats tha independent variable being invesligated.

I;Mmap 20 b ek, ks, B o . W
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(i) Outline the procedures the student could use to obtain these results.
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Examiner comment — grade C

(a)

(i)

(i)

This answer shows a misunderstanding of the difference between an independent variable and a
standardised variable. The answer is effectively repeating the information given in the question in
the introduction to Fig.1.1 and 1.2.

The answer shows the expected approach, but the methods described for measuring the various
features of the leaf are not, in all cases, well described. The answer refers to cutting internodes,
but does not suggest how this is standardised, either by selecting the same height, same location
on the stem or any other suitable method of sampling. The method described for measuring the
surface area was incorrect. The formula of L x W = Area is suited to a square of rectangle. Using
the formula for calculating the area of a circle would have been acceptable. The letters L and W
were assumed to refer to length and width as the previous part of the answer stated that these
were measured. However, unless recognised Sl abbreviations are used, it is better for these to be
written in full, or the abbreviation linked to the word at some point in the answer. The description
of how to obtain the ratio of mean leaf surface area: leaf mass, stated only that the figures for
mass and surface area should be used, but not how they would be used. Answers to this type of
question should show how the mathematical processes would be carried out, in this case dividing
the surface area by the mass.

Other features of the procedure, such as calculating standard deviation (s) or standard error (S, )
and safety could also have been included.
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Example candidate response — grade E
(a) (i) Stalethae ndepandent variable baing investigated.

(i) Cutline the procedures the student could use lo oblain thesa resulis,
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Examiner comment — grade E

(a)

(i)

(i)

This answer appears to be a guess or an assumption that the first feature in Table 2.2 is the
independent variable.

The first part of this answer suggests a misunderstanding of the information given. The answer
refers to using different species and also to different plants. The question clearly refers to using
the same plant. This answer illustrates how important it is for candidates to read the question and
to make sure that they understand the information provided. The answer did, however, show the
expected approach, but was limited to a basic statement about the apparatus that would be used
to measure internode length, mass and water loss. Within the answer there were a number of
statements that drifted away from the main idea also suggesting a limited understanding of the
question. For instance, the statement 'from the mass obtained the student will be able to know
which type of leaf lose more water’, does not follow from the previous sentence or relate to the
following reference to using a potometer. The sentences following the reference to a potometer
also drift away from the point of the question. The part of the answer that refers to using a string
to measure the distance around the leaf does not give any indication of what this will be used for.
If it is to calculate leaf surface area, then this is not the usual way, by using the radius of a circle.
In the last paragraph the answer could have gained a mark for maintaining a constant environment
while using a potometer, but the suggested method of using an air conditioner is not acceptable.
The purpose of air conditioners is to remove heat and humidity not to maintain a constant
temperature. The answer also shows confusion about the purpose of a fan, in terms of maintaining
a constant environment it would provide a constant air flow rather than a constant air supply.
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Question 1(b)
The student carried cul Heasts for leaf surface area ; leal mass ratio and for inlermode length.

The leaf surtace area : leaf mass ratio gave the value f= 12.6

Thea formula for ttest is

|% -5
:'i"lI .1.1:
ny +omy

(b) (i} Completathe calculation to find the value of | for the nlemoda langth.

Show your working.
ta= =
_|.T
307
0.8
Table 1.2 shows the critical valuas at p < 0.05 for tha Hast,
Table 1.2
degreesof | .0 1o |y o2 |23 |24 |25 |28 |27 “EE 20 |30 .m_ 80 |=
freadom

critical va]uaiﬁﬂﬂ 2.09(2.08 (207 (2.062.06 (2.06 [2.06 |2.05 (2.05|2.04 |2.04 | 2.02 |2.00 | 1.96

The number of degrees of freadom is 58.

(ii} Stata how the numbear of degrees of freedom was calculated.

e [1]
(ill) State and explain the meaning of these results,
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Example candidate response — grade A

(b} (I} Complete the calculation to find the value of f for the internode length.
Show your working,

23 - IS /
7 5”-
;;;n*a_ﬂ /

t

Tabla 1.2 shows the critical values at p < 0.05 for the HMasl

Table 1.2

degrees of |0 1ng |ay |22 |23 |24 |25 |28 |27 |28 [20 |30 |40 [e0 |=

critical value|2.10|2.00 [2.08 |2.07 |2.06 | 2.06 |2.06 [2.06 | 2.05|2.05 (2,04 |2.04 (2,02 | 2.00 | 1.98

; (1]

The number of degreas of freadom is 58,

(i) State how the number of degrees of freedom was calculated.

( 0. +(rm-*& 5?;*:,1..1.

(i) State and explain the meaning of 1hm results,
mwg £ Ba mfa/ﬁr%&uﬁmﬂ.
... 401,50, ;ﬂam ........... fu ﬁwﬂhwlﬂfw
24 ,1 Sotha.ul.. ﬂmm . gfected . ...

ﬂ.uﬂ{r,{mﬁ'lifﬂﬁu 3 Ay ke RRLYINT
A Legmes i ti_twimwa J{FH"“* din,
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Examiner comment — grade A

(b)

(i)

(i)

(iii)

This answer is completely correct, with an appropriate rounding up of the recurrent figure of the
final answer.

This answer is an excellent example of how to calculate the number of degrees of freedom as all
the steps in the sequence are clearly shown.

This is also an excellent example of how to explain the meaning of a statistical test. There is a
clear statement about the values of tin relation to the critical value, and also indicated where this
value would lie in Table 1.2. The answer then explained why the values are significant. This answer
is particularly good as it is clear that both the value of t given in the question, and that which has
been calculated, have been considered.
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Example candidate response — grade C

{b) () Complete the calculation to find the value of f for the internade length.

Show your working.
f= .D.l = I-.r: “/
4 ,_1.
30 ;ﬂ.
= b
0.8

E.”'.f

RO i, WS @ | %

Table 1.2 shows the critical values at p < 0.05 for the Hest.

Table 1.2

degrees of - 40 |eo |m
broad 18 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30

crtical value(2.10 | 2,09 [2.08 |2.07 E.ﬂ-E;E.UE 06206205 2.05(2.04|2.04 |2.02(2.00 ]1.96

The number of degrees of freedom s 58.

(i) State how the number of degrees of freedom was calculated.
Bk v W ae |
....... A TE "am'nf%#@m '-
(i) State and explain the meaning of thése results,
o ShOS...

Examiner comment — grade C

(b) (i) This answer is completely correct.

(ii) This answer is correct and illustrates the minimum that would be needed to gain the mark. The
formula, 2n-2, would be insufficient if there was no explanation of 'n’.

(iii) This is an answer to a different question, which is why a t-test was used for this data. It illustrates
the importance of reading the question being asked.
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Example candidate response — grade E

(b) (1) Complete the calculation 1o find the value of f for the internods langth.
Show your working.
= 55 = 13:{
"
= 4
_|___.._f.|. = ﬂlcT 0
o 2
BrX_08Y _ "
30 0.8
prrz 2483 |
L= T3 35 L6 - Ak

Table 1.2 shows the critical values at p < 0.05 for the Mest.

Table 1.2

I T - I
degreesof (o o0 (o lop |23 24 [25 EETET 28 |20 |30 (40 |80 =
freedom |

critical value E.W]E.UE 2,08 |2.07 (2.06|2.06 | 2.06 E.GH-\E.I}EHE.UE 204 1204 2,02 E.M]LQ-E

e et

The number of degrees of freedom is 58.

(i) State how the number of degrees of freedom was calculated.

..... Mi@mﬁf%t%*a R W {

ﬂ_w ................. L TN - VO 1]
(ilf) State and explain the meaning of these resulls.
 The.cotical YalUe. 08 2B
The....results. ate. sign ot Toe oull. bypednests...... 0
hﬁ..mﬁcﬁdﬁ ........... T oo R ——
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Examiner comment — grade E

(b)

(i)

(i)

(i)

This answer suggests a number of misunderstandings of the question or a limited understanding
of how to carry out a t-test. The data written in the first line of the formula is not comparing

the means of internode length. The figure of 55 is for shaded leaves, mean surface area: mass
ratio and the figure of 23 is for shaded leaves, mean internode length. The value in the second

line of the formula, based on the additional working, appears to have been obtained by using a
simultaneous equation. Table 1.1 shows the standard deviation for each of the data sets. The mark
achieved is an allowed mark for correctly using the figure obtained from their incorrect use of the
formula. In many cases, ‘error carried forward’ marks are given for showing the correct method of
processing the data, so that a single error does not result in the loss of all of the marks.

This answer also shows an uncertain knowledge of statistics. The answer is almost correct, but
the use of symbol for ‘mean’ number rather than the actual number meant that the mark could not
be given.

Although the answer refers to a correct position for the critical value in Table 1.2, there is not
enough explanation about how this was used to decide if the value of t was significant. The latter
part of the answer was a contradiction. The answer suggests a misunderstanding of the meaning
of ‘null” hypothesis.
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Question 1(c)
In a further investigation, the student cut sections of the leaves from the shaded side and
from the exposed side of the plant. The following procedures were carried out:

Transvarse sections ware made of each leaf and high-power drawings were made from
thesa sactions. The relative thickness of both the leaf and the cuticle wera measured using
an eyepiece graticule and the difference in the distribution of chloroplasts was observed.

Fig. 1.3 shows drawings made from transverse sactions of these leaves.

laaf from exposed side of plant

Fig. 1.3
(e) () Explain how the actual thickness of the leaf could be measured.

2]
{ii) With reference o the student’s results, state what conclusions can be drawn about

the differencas in adaptations shown by shaded leaves and exposed leaves of the
plant,

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

N
[Total- 20]
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Example candidate response — grade A

(e) (i) Explain how the actual thickness of the leaf could be measured.

The. shiadeak...co). have. . ciera . Sage...
mtt:m'e-i'a' mnﬁ Eﬂg@ ..... tﬂ}&&l k. e,
5F S e

mﬁmur?%ﬁ‘ LA
:':EJ'UE.I"{ i clen ess, then .:m.:&r-" Phe cmanpﬂn&# .
(ify With rElfﬂl'En-::E to the student’s results, state what conclusions can be drawn a

the differences in adaptam:rns shnwn by shaded leaves and exposed leaves of the

plant.

Thm Ex. ey, a@' & e gan. s \saves.

..... o) A calisade edle, G
...... Eﬁag::!; " ezl meusowm.. ighk..;
..... rp"l"hm Jo.qodd.. uclua....ifhﬂsgr%j |
Hn:: expened. ek .as.a. didec...cuhde and

...... -E?:.‘EE- .ah':mu.}q R A S e

= 'rl'ﬁ gme} -
Atnirber o e%:ﬁh?é abedde G, T2
andl. l"'l.l.&h?llnﬂ &
5\115& my :‘rq,mei-er-

Examiner comment — grade A

(c) (i) This answer shows an understanding of both of the key ideas for this question. The idea of
counting the number of eyepiece units was not well expressed and there was some confusion
about how the calibration should be used to find an actual value. However, it was clear that the
principles of measuring actual size using a microscope was known.

(ii) The answer addressed the question, but in parts lacked sufficient detail to gain more marks.
For instance, the reference to elongated palisade cells in the leaves of the exposed side of the
plant was correct, but also needed to link this to the number of chloroplasts as well as to light
absorption. The answer also made a correct connection about the thickness of the cuticle and
transpiration for the exposed leaves. The answer, however, lacked any conclusions related to the
shaded leaves. A better answer would have drawn conclusions about both types of leaf.
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Example candidate response — grade C

{e) (I} Explain how the actual thickness of the leaf could be measured.

Matag . Mege... ltagretes., tha. S piia fﬁﬁ?@{eﬂm
Cam. L calibeghed.. Wbin ?Ez:fﬁff Addimne.

ot CFM A L. L d{’ ...... ) WSO -

(i} With reference to the student’s results, state what conclusions can be drawn about
the differances in adaptations shown by shaded leaves and exposed Ieauaﬁ of the

plant, fa Hay fm{q de cetly
he. e ded fraves Rawe fuses Chletpln
Wﬂmeﬁﬁmif\jﬂ, ) Hha ?i? &Eﬁ’wpﬁ* bk A2
sowposcd._ o N W Weodeq lares WW._‘“{“U‘F

Asfae. ana 19, ;:egﬁﬁw ..... vy awsiaed of ML sl
. aaden. dast fiom iass.

i*---‘-*”iff?‘ ﬁ«wm a4 mm bl .1

EI{-’-& @ !&wl@ﬁf Abaded ¢

(ty ols f_ws |L mm L ﬁuuﬁ
;,.rﬁ'r"‘n:.,r-f\_-l—u_-"f L: ﬂ‘ffu ,dﬁf-fm" .{fm-:..l Y gfwﬁ E

y’

”,ﬂ iA d th P

G ) ﬁﬁzﬁﬂﬁmﬁ W7 S
¢ ppali R -

Examiner comment — grade C

(c) (i) Although this answer makes an acceptable reference to calibration, it was not well explained.
A better answer would have described counting the number of eyepiece units matching a slide
micrometer unit. The rest of the answer only states ‘the thickness can be found’, it did not give

any indication of how this could be achieved.

(ii) The answer showed an understanding of the requirements of the question, but the connections

between the adaptations and environmental factors were often incorrect. The emphasis was
on the adaptations of shade leaves and showed an understanding that a large surface area

would optimise the absorption of the limited light. The other parts of the answers were rather
muddled. For instance, the answer correctly stated that the shaded leaves had fewer chloroplasts
in the palisade, but did not relate this to the overall distribution of the chloroplasts. This part of
the answer also made a partial link to ‘not enough sunlight’ but implied that there were fewer
chloroplasts because there is less light, which is not a valid conclusion if the spongy mesophyll

is taken into account. Later in the answer, the number of chloroplasts in the spongy mesophyll
was mentioned but in the incorrect context of water availability. The answer also made a correct
statement about the thickness of the shaded leaves, but again made an inappropriate connection

to the concentration of gases inside the leaf, rather than the light penetration.
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Example candidate response — grade E

(e} () Explain how the actual thickness of the leaf could be measured.

(i) With referance to the student’s results, state what conclusions can be drawn about

Pvovakin  Souw  Gusst  ewm ust e wodd.

the differences in adaptations shown by shaded leaves and sxposed leavas of the
plant.

mgwtﬁn%mmn ..............

L]

jﬂmmhm%h%%%

ﬂw&.ﬂamlr ...... m....,amuun....._‘ﬂw.m...ﬁ... .......... T l

et .. clalaisglosks.... Nghtly ... qardisd... Segpta.

Suslace  Baea (AFOD £15ww)  and ﬂ:_r E-Hﬁw
e L 6O X 16)0 Buand  Hanckwom - Tl
. y M{:ﬁ g VA Aaitialad o e\
se  aglumdh W M Nead

[Total: 20] |

Examiner comment — grade E

(c)

(i)

(i)

This answer illustrates the importance of reading the information given, which quite clearly stated
that an eyepiece graticule was used for the measurements of sections cut from of leaves. The
answer described using a micrometer screw gauge and whole leaves.

The answer started as expected by linking the larger surface area of shade leaves to light
absorption. Although it was not well expressed, the implication seemed to be that the light
availability was limited, so a mark was awarded. The rest of this answer was a description of the
observable differences in structure between the two types of leaf, suggesting some uncertainty

about either the expectation of the question, or the reasons for the adaptations of the two types of
leaf.
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Question 2(a)

2 Fig. 2.1 shows a freshwaler crusiacean. This animal has a iwo-chambered heart thal can be
sean through the exoskeleton,

Fig. 2.9

An inwvestigalion into the effect of lemperature on hearl rate was carmed oul ussing this
organism to test the hypothesis:;

Heart rate doubles for every 10°C increase in temperature.
Five crustaceans, each measuring S5mm in length, were placed in water of different

temperaiures and laft for e minutes. The heart beal was counted for 20 seconds using a
fally countar and stop watch, Table 2.1 shows the resulis of the mvestigation,

Table 2.1
heart rate / beats per minute
temperatura [ °C
5 10 15 20 25 30 35
spacimen 1 30 45 63 96 132 165 a4
spacimean 2 a3 51 &9 105 150 171 ar
spacimean 3 o3 48 66 93 133 174 Ga
spacimen 4 45 57 a7 11 168 183 78
spacimean. 5 24 36 51 78 120 135 75

(a) () Identify two variables that have bean controlled during this investigation.

{ii} Suggest one other variable that should be contralled.
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(i) Suggest one feature of the procedure which may cause the results to be
inaccurate.

1]
(iv) Suggest a reason why the student used five specimens at each temperature.

.[1]

Cambridge International AS and A Level Biology 9700 165



Paper 5 — Planning, Analysis and Evaluation

[1]

Js8) Jigy ; Jodsa sonpad esouf)
BIEINDDE MO|JE J0U Op

'EjNsaE) SNOjEWOUE
SACLUSI 0] / AIGEIS) J0) SIUBLUSINSEDL JUSMDILNS 10 BB

(m)

[4]

Bunooo ;f adoosouioiw wod) b Ga
(1) w1 1ou ) euod usbixo moje

BB Pesy pae s5as [ AjjADe
‘aumeladuie) u) sabueyn

ieuoud Jowe 51 se1ed ybBiy Bununoo
4o L

(m)

[L]

Wb | duwe) adoasoai mole Jou op

‘Ajddns usbidxo

Lapem o awnjoa f Hd ; adAy § eoanos
awsuebuo o ssew j xes | abie § Aymoe
o L

(1)

[Z]

S715 MO|JE YOU Op

USLUBINSESL J0 8L

‘(eumesadwa) of) Juaunsnipe Jo) awn
‘wsuefuo jo yifiuy

O Z

() (e)

auwayos e\

Cambridge International AS and A Level Biology 9700

166



Paper 5 — Planning, Analysis and Evaluation

General comment

Two of the examples, both borderline grade C, reflect the pattern of ‘better’ answers to this question.
There is also an example of an answer that did not gain any marks, but showed some of the range of
misconceptions that occurred in this question.

Example candidate response — grade C

{a) (i) Identify two variables that have been controlled during this investigation. Eu::m
Lisw

1. Yoe Yem Jenghh. P the . cousimesans s ...
EM}‘NE %F&AA"«L&G ..... \Ih ‘E.\rlﬁhf‘f'hgﬁé[ﬂ

wes couny gy .
(il) Sugges! one other variableThat should be controiled.

9

(iii) Suggest one feature of the procedure which may cause the results to be
imaccurata. |

T"’l?wm}'ﬂ"m?g\ﬁ‘nﬂ“% ..... Peea.... m.rﬂdj .........
Freshuoaker. X -
(iv) Suggest a reason why the student used five specimens at each temperature.
Fnr ..... e | mrucg,inmmvﬁhﬁuﬂﬁuﬁmnl o

...... FINE e W

Examiner comment — grade C

(a) (i) This answer gained both marks as the controlled variables have been described clearly. Often
answers stated ‘size of the crustacean’ which is not acceptable. Other answer stated ‘time’
without any further expansion, which is also not acceptable.

(if) The answer was also clearly stated.

(iii) This answer did not really address the question and appeared to be a guess. As the heart rate was
the dependent variable, then factors that might cause a change in the heart rate of the crustacean,
or the techniqgue used for counting should have been considered.

(iv) This illustrates the common error for this part of the question. The term used was accuracy, but
the explanation was about reliability.
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168

Example candidate response — grade C
(a) (i) Identify two variables that have been controlled during this investigation.

s T ¥ i 1+ 1
2 length  of it crustaceans. /[ st

() Suggest one other variable that should ba contralled.
velumo Hoder .
-u--:f-hEHI- r UFHHlll +lﬁwn [ " ‘H;I .-.Eh-ﬂﬂrhfi;uu

R T S Y T T P T e TEEERE i O8I B

o eah  crutoagn  sheuld  be  equal.

LLLLEL]

(li) Suggest one feature of the procedure which may cause the results to be

inaccurata.

e B dusaled | Owygen  in A Herfte | thay

e amount | of o mmm‘"ﬂm‘ﬂ?ﬂﬂﬁ‘{] ‘
(iv) Eug;llasl a reason why the student used five specimens at each temperature.

S T - I L G ok PO Y D

B EEREOE Al it ssssssssmsasssssins] 1]

Examiner comment — grade C

(a) (i) There was some confusion between the controlled variables and the independent variable. It was
possible that the answer of ‘temperature’ was intended to be about keeping each of the individual
temperatures used constant during the time of measuring. However, as temperature was the
independent variable of the investigation, it could not be credited. It may well be true that the
value of the independent variable had to be kept constant at each of the tested points, but this
should not be given as an answer about controlled or standardised variables.

(if) This was a clearly stated answer.
(iii) This was also a clearly stated answer.
(iv)] The answer showed a common misunderstanding. The number of replicates is a means of

improving reliability. Accuracy is more commonly improved by using a better way of measuring the
dependent variable.
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Example candidate response — grade E

(a} (1)

(i)

(i)

(iv)

Identify two variables that have been controlled during this investigation.

1. 1 FW{];EE‘.IML APRPPINIDITL

Suggest pne other varlable that should be controlled.

laal. A boart beat... -

Suggest one featurs of the procedure which may cause the results 1o be
inaccurate.

.......... fhsence. Q‘Eﬁ..._.fﬂ{lﬂ..(lﬂé'ﬂi eyl

Suggest a reason why the student used five specimens at each temperature.

o tvow. lfdi

Examiner comment — grade E

(a) (i)

(i)
(iii)

(iv)

Examineis

Temperature was the independent variable and the number of crustaceans used was a means of

improving reliability.

This was a variable that was controlled.

This answer suggests a misunderstanding of the experimental procedure in which the five

crustaceans were the replicates.

This further supports the view that reliability, accuracy and the role of replicates was not
understood.
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Question 2(b) and (c)

The student calculated the percentage change in heart rate for each specimen.

Table 2.2 shows these results.
Table 2.2
percentage change in heart rate
temperature / “C
=10 | 1015 | 1520 | 2025 | 2030 | 30-3b
specimen 1 50 40 52 38 25 -49
spacimen 2 55 35 52 42 14 -49
specimen3d | 45 38 40 39 34 -60
specimen 4 27 52 28 51 g -57
specimen 5 50 41 53 54 12 -44

(b) (i) Suggest why the student converted the raw data to percentage change.

(iil) Predict the effect on the heart rate of an increase in lemperature 1o 40°C,

() Assess how far the resulls of the investigation support the hypothesis.

170 Cambridge International AS and A Level Biology 9700
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Example candidate response — grade A
(b) (i) Suggestwhy the student converted the raw data to percentage change.

(i) Describe how the percentage change between Eﬁ:ﬂ and 30°C was calculated.
Cabeslate dipperence i heark rade. s umb 30 o
ﬂd ‘..,,,,é *‘—“iffﬁ b fear) ;‘i f=“'é wt 25 ""“’f ”'ﬁ‘%«,éz,éff O 1)
(iiiy Predict the effect on the heart rate of an increase in temperature to 40°C.

Heard. rate prulie decrcaoto unhl. i) cexchio 360,
fﬁﬁf‘l;érnﬁw‘i/ﬁrw‘f_ffwﬁﬂﬂﬁﬁémﬁfo%pf:ﬂ‘ﬁéﬁf ..... (1]

(c) Assess how far the results of the investigation support the hypothesis.

H;ﬁ reeke a,qf.d /mﬁm hepncen 5-25 wn.nf 5 e ﬁmﬁu

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

Inif&iia ﬂﬁla&h‘xﬂn«{a; .pét-’.;:’.:ﬁaﬂ.g ,l',:.:,%ﬁ,?p. M JWE J‘u I,.L:-ff I:-é'i"I

[Total: 10]

Examiner comment — grade A

@\?ﬂ

This was an excellent answer to both parts (b) and (¢) of the question. Each answer was clearly explained. Part
(c) was particularly well answered as the temperatures quoted were correct and both aspects of support for the

hypothesis were addressed.
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Example candidate response — grade C

(b) (i) Suggestwhy the student converted the raw data to pnrcantag:& change. |

n ade tp -M:.g,.i.d-

(i) Predict the effect on the heart rate of an increase indemperature to 40°C. -

&m*.hhwﬂ’-lﬂl.f? 'ﬂm l,'f-h[:. AL &, ______

(c) Assess how far the results,of the tigation support the hypothesis.

] I[h
[Total: 10] é.‘

Examiner comment — grade C

(b) (i) This answer illustrates a common misconception that percentage change is a way of testing a
hypothesis.

(ii) lllustrates a way of answering this question by using a formula and data from Table 2.1.
(iii) Was correct.
(c) This illustrates different features of some weaker answers. The question was an evaluation of

results, so the answer should include a reference to both support and lack of support for the
hypothesis.
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Example candidate response — grade E

(b) (i) Suggestwhy the student convertad the raw data to parcentage change.

.k b, st cenger.. sl ... 2o, 8.t
(i) Describe how the percentage change between 25°C and 30°C was calculated.

M 30 ool IS % ookl on, T, 0. [ o 25C .
eq- Speon 4 ... 165 ﬁ'ﬁﬁ“ 33 Wmxi00.= 854 ... I/t.[1] f
{ill) Predict the effect on the heart rate of an increase in temperature to 40 °C.

T beart o mld. haﬁxﬁimﬂw- Hfﬁi’“ml., Ll
____ﬁ.._h..sai.-m O

(<) Asma how far the resiults nl the lrwasﬂgalmn support tha hypothasis.

RCTIRYX, S ﬁiﬂm hpontiue, supad. #1. ‘GF’#“”

Fo. o 3. Akl doll o 5 by b éﬁ |
die T domeg o} o | it [mw'm]

Examiner comment — grade E

(b) (i) and (ii) were well answered.

(iif) There was a contradiction in this answer. The first sentence about the heart rate decreasing is
correct, although the explanation was not required. However, the second sentence was a direct
contradiction and is not supported by the data in the question, so a mark could not be allowed.

(c) This answer illustrates the common theme of poorer answers. There is a general understanding
of the expected answer, but the data quoted is far too vague. For instance, ‘up to a certain
temperature’ is meaningless; the actual temperature should be quoted. The figures quoted for
specimen 3 are from Table 2.1, but were related to time rather than temperature. The reference to
time may have been a ‘slip of the pen’, but there was insufficient evidence in the rest of the answer
to give any ‘benefit of doubt’. The statement ‘after 35°C, the rate decreases’ was incorrect as
above 30°C the heart rate was decreasing.
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