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Introduction

It was pleasing to note that candidates continue to show signs of improved understanding of the
mark schemes and new command words. The mathematical questions continue to pose difficulties
for some candidates and this is an area that needs to be practised.

This paper contains all the questions directed at practical skills, either describing elements of a
practical or devising or modifying an investigation. This paper also contains some higher demand
command words such as 'discuss' and 'justify’ and it is clear that some candidates find the
interpretation of these command words a challenge. The more able candidates demonstrate that
they can address the following: analyse unfamiliar information or data; perform well with
mathematical skills; explain an answer clearly and with the requisite detail; understand the reasons
for using certain practical techniques; suggest modifications to practical procedures and explain
them and devise a practical procedure themselves, even when the context is unfamiliar. Less able
candidates tend to rely more on their revision to enable them to answer and find 'describe’
questions easier to deal with. They tend to find AO1 questions more straightforward than the other
two assessment objectives, AO2 and A03. There were fewer gaps in their papers than in past years
suggesting that the questions were more accessible.

The assessment of the new A levels places less emphasis on recall and rote learning and it would
help candidates if the teaching reflected this change. Candidates need to be comfortable in
applying biological principles they learn from the specification to novel situations and unfamiliar
data. The more practice candidates get during their course the better prospect they will have of
success in the examination. Candidates would benefit from spending more time on past papers,
the specimen papers and the Sample Assessment Materials in order to appreciate what is required
in this new specification.

There is evidence to suggest that the demand of the long level-based question is better understood
and almost all candidates were able to make an attempt at an answer. Compared to the previous
specification, the new A levels have greater emphasis on the assessment of analytical skills which
some may find more difficult. On the positive side, there were few signs of time pressure as the
more challenging questions were attempted by most candidates, and it was clear that some very
able candidates were entered for this assessment. These candidates tended to have few problems
with analysing unfamiliar information, were good at mathematics and understood what was
required by the command words.

They were also familiar with the practical skills and techniques used in the core practicals from the
specification. The emphasis of the 9BI0_03 paper is to examine knowledge and understanding of
practical work. The core practicals within the specification provide a guide to the level of
understanding required, but they are not the only source of material used in the examination.

The questions in this paper test the indirect practical skills as outlined in the specification, as well as
theory throughout the specification. Question analysis shows that practical questions are not done
as well as the other questions. It is essential that candidates do not follow the practical worksheets
'recipe style' and instead are encouraged to think about the reasons for certain techniques and the
principles of the scientific method. Any opportunities for investigative work are to be encouraged
as this will assist with tackling the A03 (ii) questions that are unique to this paper. The examiners
sense that candidates do not have sound knowledge of all the core practicals. It is also apparent
that many candidates are capable of recalling the 'recipes' of the core practicals but struggle to
justify why certain procedures are carried out. These candidates would benefit from being made to
think about what they do rather than simply following instructions.
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Question 1 (a)

This question was a gentle introduction to the paper. Most candidates were able to make reference
to an acceptable 8:2 ratio in order to gain the mark. A common error was to add 0.2 dm3 of water
to 1.0 dm3 of sucrose solution.

1 A student investigated the water potential of potato cells.
The student used this method.

e six potato cubes of the same shape and size were cut from the same potato

e each cube was weighed r;;‘”
e each cube was then placed into a different concentration of sucrose solution e
e each cube was removed from the sucrose solution after one hour

e each cube was then reweighed and the percentage change in mass was calculated

The table below shows the results of the investigation.

0.0 +18.0
0.2 +5.0
04 -8.0
0.6 -16.0
038 : -23.5
1.0 -24.0

(a) The student was given a 1.0moldm sucrose solution.

State how the student used this solution to make a 0.8 moldm™? sucrose solution.

|Cm3

(1)

VNS N < e

ResultsPlus

Examiner Comments

This is an example of an answer that gained no mark.
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</£Z ResultsPlus
Examiner Comments

This answer provides insufficient detail and is incorrect.
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%Z ResultsPlus
Examiner Comments

This answer gave the correct detail to be awarded one mark.
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Question 1 (b)
This question posed difficulty for candidates. Core practical 6 asks candidates to determine the

water potential of plant cells, so the task should have been straightforward. However, many failed
to orientate the axes correctly, or to label them with acceptable detail.

(b) Sketch a graph you could use to identify the water potential of potato cells.
(2)

(7 Dehan \

mmany- O .
. \,\\
'25 Y T r r - .
0 0.2 - 04 0.6 og {
Slicrow temtenkyahen
(motdm-3)
ResultsPlus

Examiner Comments

This attempt gained both marks because the axes are labelled with
sufficient detail and the trend line can be seen to cross zero on the y axis.
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ResultsPlus

Examiner Comments

In this attempt, both marks were given because the axes are correctly
labelled and the trend line crosses the x axis.
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Question 1 (c)

This question challenged candidates to justify improvements to the method that would help
produce more of an accurate value of the water potential of the potato cells. The command word
justify’ means that answers had to state modifications and give a reason why each modification
would help. Therefore, an answer that stated the need to control temperature would not be
credited, but an answer that stated the need to control temperature because it affects the rate of
osmosis would be credited.

(c) The method used by the student could be improved to obtain a more accurate
value for the water potential of these potato cells.

Justify three improvements that could be made.
(3)

XA e Sk PAANT. AL NG, S WRID
............... repA N SX GO MY (8 0nc el heA. O LGL L Q

ResultsPlus

Examiner Comments

This candidate gets one mark for drying the solution from the cubes. The
answer mentions control of temperature but does not provide any
justification.
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ResultsPlus

Examiner Comments

This answer gained full marks by providing an acceptable justification for
each acceptable improvement.
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%Z ResultsPlus
Examiner Comments

This answer gained full marks because each acceptable improvement was
also justified by providing an acceptable reason.
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Question 2 (a) (i)

This question challenged candidates to determine the total volume of urine produced during the

first two hours. An answer within the range of 1146 to 1150 gained the mark.

2 Negative feedback control of blood plasma concentration is an example of homeostasis,

A student investigated the effect of drinking water on the volume of urine produced,

The student drank one dm?® of water and waited for half an hour. The student then

collected the urine produced every 30 minutes for four hours.

The graph shows the results of this investigation.

500

400

300

200

100

Volume of urine produced / cm?®

| IEANSANEEENEE AN

|EEENEARAANE ERE]

'y

time of

drinking

n

05 1.0 15 20 25 30 35 40

1

Time / hours

(a) (i) Determine the total volume of urine produced during the first two hours.

40
270
490
350 &

[ SO

(n

Answer 11‘50 cm?

ResultsPlus

Examiner Comments

This answer gained the mark.
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Answer 1'0 ........ SN = 4 § &

ResultsPlus

Examiner Comments

This answer is incorrect and was not given the mark.
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Question 2 (a) (ii)

This question discriminated very well. Some candidates failed to read the question carefully and
simply wrote a story about the general role of negative feedback in homeostasis. Some candidates
wasted valuable time by discussing the role of ADH in the reabsorption of water. Those who
understood the question scored highly by referring to how dilute plasma is detected by
osmoreceptors resulting in less ADH secretion from the pituitary making the collecting duct less
permeable so there is less reabsorption of water. Many candidates wrongly believe that
chemoreceptors are involved in detection of water potential.

(i) Explain the role of negative feedback in the control of blood plasma
concentration during the first hour after drinking water.

(4)

Nharng. e iver Ve e N — e S

ResultsPlus

Examiner Comments

This is an example of a good answer which gained full marks. The account
is clear and erudite, and makes correct reference to all the marking points
except the permeability of the collecting ducts. Stating that they are
affected lacks the detail required.
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ResultsPlus

Examiner Comments

This answer gained two marks for mentioning the hypothalamus and that
less ADH is released from the pituitary gland. The candidate is confused
about the effect on the permeability of the collecting duct.

4 ResultsPlus
Examiner Tip

Read questions carefully and do not waste time writing about points that
are irrelevant.
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Question 2 (b)

This question challenged candidates to appreciate that less urine would be produced during the
first four hours and at other times. The examiners accepted a line or bars below 100 cm?at each

time.

This question challenged candidates to consider the change in urine production that would occur if
salt solution of the same water potential as blood plasma had been imbibed. The examiners
credited answers that showed the level of urine production below 100 cm? at each time interval. A

line, or bars, was accepted.

(b) The next day the student drank onewimiofidilutesalvsolutionwvith the same

water potential as blood plasma.

The student waited half an hour and collected the wrinesproducedevery

Sketch a graph to predict the resuits.

(1)

T

-

N
1NN

o g
|
| |

Volume of urine produced / cm?

4

0.5

time of
drinking

1.0

1.5 20 25

Time / hours

30 35 40

one mark.

ResultsPlus

Examiner Comments

This answer fulfils the requirement in the mark scheme, so gained
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time of Time / hours
drinking

<QZ ResultsPlus
Examiner Comments

This answer shows bars above 100 so was not given a mark.
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Question 3 (a)

This question anticipated that candidates would be familiar with core practical 4 which is an
investigation of the effect of sucrose concentration on pollen tube growth and germination. The
examiners saw many answers that indicated that candidates seemed unfamiliar with this core
practical. To gain full marks candidates were expected to state that the pollen grains needed to be
put on a microscope slide in sucrose solution, or an equivalent solution, and then to use the low
power lens first when observing the slide. This latter point was often omitted from answers.

3 Astudent used a light microscope to determine the mean percentage germination of
pollen grains.

The photograph shows one high power field of view observed by the student.

Pa CGeu

-

/

(a) The student used a paintbrush to obtain pollen grains from a flower.

Describe the steps taken by the student to see these pollen grains using a
microscope.

ResultsPlus

Examiner Comments

This answer gains one mark for reference to use of the low power lens but
offers no detail about the use of a microscope slide and sucrose solution.
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% ResultsPlus
Examiner Comments

This is a good answer that gains full marks. Water was accepted as a
suitable liquid.

...... + Brugn . tne. . oo O . 0bO O SN
SR AN WU S ¢ S @ 6.0 X+ 5 a W « G N o <55 S
..... nLEAOEE 008 CONENS L0 ove  Tae _pol\an S os .

% ResultsPlus
Examiner Comments

This answer only mentions the use of a microscope slide, so was only
awarded one mark.
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Question 3 (b)

This question challenged candidates to calculate the magnification of a designated pollen grain.
This involved converting 6mm into 6000 micrometres and dividing it by 30 to get an answer of x
200. If the answer given was incorrect, one mark was available for seeing an attempt to divide by 30
in the working.

(b) The actual diameter of pollen grain P is 30 um.

Calculate the magnification of pollen grain P.
(2)

O bem x10000 = 6000 pum

[
A M

6000
= 200 x
3¢ m ljlcahm".l
a%ﬂ Answer...‘gqo ______ R i
ResultsPlus

Examiner Comments

This answer gained full marks for the correct answer and only shows clear
working of how it was calculated.
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This question challenged many candidates. The correct answer of x200 was given two marks but, if
this correct answer was not given, one mark was available for seeing any number divided by 30 in

the working.

(b) The actual diameter of pollen grain P is 30 pm. T = | OODH ™M
xwo ¢
Calculate the magnification of pollen grainP. 3¢ Ao

W0mm X (000 =26, 000 pan

le
_._?91—9"'—‘ = [opo Waa

’3 © Answer Imof/t.m

ResultsPlus

Examiner Comments

This example only gained one mark because the answer is incorrect;
however the candidate shows in the working that they need to divide
by 30.

ResultsPlus
Examiner Tip

Always show your working as marks are always available should your
actual answer be wrong.
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Question 3 (c) (i)

Most candidates appreciated that the standard deviation bars indicate the spread of data around
the mean, although some struggled to express this in an acceptable manner. The more able
candidates also gained the second mark by mentioning that the degree of overlap allows for an
indication of significant difference.

{c) The graph shows the results of the investigation.

100

90

80 F

70

50

30

Mean percentage germination (%)
8

10

0 40 80 120
Time / minutes

(i) Explain why the student plotted standard deviation bars on the graph.
(2)

GCE Biology 9BI0 03

21



ResultsPlus

Examiner Comments

This answer gained no marks because it only mentions range of data with
no reference to mean and the mention of overlap is not linked to
significance.

- 1o, forta_artar bovs fo. SO ik ORNAPS:Compt. ..
L0 doda oe O (reese reGoblity and

ResultsPlus

Examiner Comments

This answer gains one mark for mentioning the idea of spread around the
mean, however the mention of overlap is not linked to significance.

M. Shows.., 3. Spmad .. 0. Aoudk.... He....0ci 8. 06000, epenible. e........

..................... fle..ed b2 Mo  bad o b

dola. is. Tk 9ol tre  Sars.. fe.. less...ac

Mwet s Lo S8 Dey....aned B, Ha.. MEEUENG... 13...... Dot SIMRECHE....... Tty O 380 bk seel..

.. S ook A S bt Suels 8% TR T I VA

ResultsPlus

Examiner Comments

This is a good answer in which both ideas are clearly expressed.
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Question 3 (c) (ii)

This question challenged candidates to calculate the percentage of pollen grains germinating in the
field of view and to use this value to determine the time from the graph. The mark scheme allowed
for 36.36 or 36 or 36.4 as correct percentages with a range of times between 16 to 18 minutes.

A surprising number of candidates counted three pollen grains germinating rather than four which
gave a range of times between 12 to 14 minutes. If this answer was seen, one mark was given
providing that the working showed 3 grains being divided by 11.

(ii) Determine the time when the photograph was taken.
(2)

—‘g'——.%. vlio0 = 22.27%
I

Answer ... ]"f ................ — minutes

ﬂ(,,f/\7 _
N (ResultsPlus
E/""'%‘ Examiner Comments

This shows an example of an incorrect answer where one mark was
allowed because the time given is within the range 12 to 14 minutes and
the working shows 3 divided by 11.

AR\

<O\ ResultsPlus
\ Examiner Tip

Always show your working in calculation questions.
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(i) Determine the time when the photograph was taken.
(2)
4ot A Y

qfj| <% = W76

20

ANSWET .o e, MRIAUTES

ResultsPlus

Examiner Comments

This shows an incorrect answer but gains one mark for 36.

36 seen in the working.

ANSWET ... \ ‘2‘ minutes

ResultsPlus

Examiner Comments

This shows an answer within the range 16 to 18 minutes, so gains full
marks.
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Question 4 (a) (i)

Candidates were expected to recall that an action spectrum shows the rate of photosynthesis at
different wavelengths of light and that an absorption spectrum shows the absorption of light of
different wavelengths.

4 Plant pigments are involved in photosynthesis.

The action spectrum of chloroplasts and the absorption spectrum of the pigments
can be determined.

(a) (i) State the difference between an action spectrum and an absorption spectrum.
(1)

ResultsPlus

Examiner Comments

This answer lacks the level of detail required and was given no marks.
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4 Plant pigments are involved in photosynthesis.

The action spectrum of chloroplasts and the absorption spectrum of the pigments
can be determined.

(a) (i) State the difference between an action spectrum and an absorption spectrum.
(1)

ACNONSPECTuUM.. s UL QNoUNY rore. O PNOYOST N
ANOY._0COUYS B0 SPELIAL WAVEENAYN. Ok Lo NOWTEY
O0S.0LRAON. SEAC AL WL AMEVNY.. Ok AN ONSLA ..
OF O S PREVAL W OWVENY. % MO

%Z ResultsPlus
Examiner Comments

This answer provides the correct level of detail and was awarded the
mark.
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Question 4 (a) (ii)

This question challenged candidates to understand the reason why an action spectrum and an
absorption spectrum show that chlorophyll is used in photosynthesis as their graphs follow a
similar pattern. Many candidates found it difficult to express this idea, with many repeating their
answer to part (i).

(i) State how an action spectrum and an absorption spectrum show that
chlorophyll is used in photosynthesis.

ResultsPlus

Examiner Comments

The mark was awarded for the first sentence.
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Question 4 (b) (i)

This question challenged candidates to understand complex data in a table in order to deduce the
effect of cadmium on the synthesis of plant pigments. Most were able to state that cadmium
reduces the synthesis of both chlorophyll and carotenoid pigments. Those who understood the
ratios in the table also deduced that chlorophyll a synthesis is more inhibited than chlorophyll b
and that carotenoid synthesis is more inhibited than chlorophyll. Candidates who described the
change in the ratios with no deduction gained no credit.

The table shows information about the pigments chlorophyll a and chlorophyll b
and the carotenoids present in the leaf discs after 48 hours.

0.0 384142 444 £ 6.2 1.23 1.15
0.1 204 £ 4.9 270+ 45 1.00 1.32
1.0 180 + 3.6 207 £5.2 0.83 1.15
3.0 146 £ 4.1 140 £ 3.1 0.81 0.95
5.0 126+ 2.7 91£1.0 0.56 071
10,0 10219 64+ 1.1 0.80 0.63

() Analyse the data to deduce the effect of cadmium on the synthesis of plant pigments.
(3)

ResultsPlus

Examiner Comments

This answer makes it clear that cadmium decreases the synthesis of
chlorophyll and carotenoid and gained one mark. Describing the trend in
the ratios was not credited.
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ResultsPlus
Examiner Tip

Do not just describe when asked to make deductions from data.

cAM T 0. LR e sE.. M. A Larie. OL. Chlovaphyll..
LALhansk.o. ARLCLEASC. 0. ANE. VO, Qf.. Corei oIk A

o O D A e

ResultsPlus

Examiner Comments

This answer only describes changes in the ratios and gains no marks.

ResultsPlus

Examiner Comments

This answer is succinct and clearly shows the three correct deductions
worthy of full marks.
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Question 4 (b) (ii)

This question challenged candidates to explain why each step in a given method was necessary.
The mark scheme highlighted seven steps in the method.

(i) Justify the method used by the scientist.
(5)

ST SclenSis. | SEE. QINA. Ieanes AN doe  ag
Mge R eones. . conyolieal . ne. Oorepan . Jo.
e Koo Aeeoee ook M*@Q{MN%MMW&MM
concs W LW souer e
........ mm&tq (m:mmq te eﬁf’q{- ol cad miam ovu,

ﬁb&amma,mqmrsawm\sucﬁdas M. J‘Qf&*ﬁhm
Ches et cont{o) . oWE AW gk ety & e
AL 05 nw ufed as Lo\ offet the B of

@i‘—mm-t-mqmmmmm; A Testret. ot
AWM an. PE SNBSS of RO Digiwverss
W s Tee L Saane e el uged g

r.mam c.cmok a8, 16 oo disc 16 Maaer, 1P\
o0t pent OlaloDiedy  CON\S  blaseln ey WY
oot [aone o oF Rlaver 9lameny Sleduud mw{

L0 Al dhevelae. by Laaglng e ok ok sow,

U Con Usve  SoNML dopdyo\  (Total for Question 4 = 10 marks)
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N/ (ResultsPlus
ﬁ/\e Examiner Comments

This answer gained three marks for explaining that growing in the dark
removed chlorophyll; controlling light thereafter is important as light
affects pigment synthesis and using the same disc diameter is important
because disc size affects pigment concentration.

ResultsPlus
\

) Examiner Tip

This is a five mark question so try to include at least five different aspects
of the method in your answer. It would be sensible to try and include
more than five to give the best chance of gaining maximum marks.
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ResultsPlus
Examiner Comments

This answer contains five different ideas and each is explained well so the
candidate was awarded full marks. Grown in darkness so no pigment at
the start; discs of same diameter so same mass of pigment; use same
temperature as it affects enzymes; same light as it affects pigment content
and the idea of replication to allow the standard deviation to be obtained.
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%Z Results@lus

This answer makes reference to several steps in the method but the level
of explanation was not deemed sufficient so the candidate scored no

marks.
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Question 5 (a)

The examiners gave credit to answers that made it clear that the catalase enzyme would be
denatured, because named bonds would be broken, and that these events would change the shape
of the active site so that it can no longer bind to the substrate hydrogen peroxide.

(a) Explain why no oxygen was produced when boiled liver was added to the
hydrogen peroxide.

S en't.  On ne i

ResultsPlus

Examiner Comments

This answer only mentions that the enzyme is denatured and provides no
further detail, so scores one mark.

ResultsPlus
Examiner Tip

Look at the number of marks allocated to a question. This question is
worth three marks so the minimum number of ideas you should include in
your answer is three.
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%Z ResultsPlus
Examiner Comments

This is a good answer that gains full marks. The only idea not mentioned is
the breaking of a named bond, such as hydrogen, ionic or disulfide.

T eomyma onlalast  hadl | bun  compllely

hssue  has e &)r&d:/:sm/ongalmg
When . weakd  oatalaxs  obachart gy ond th
....... hyolmgm,.....iamc ,.......ofrfﬂﬁlma bﬂﬂdf Lt broken ..
..... i his resulbs m Fhas l-?.xhouj shactwie of pfown
complately C:‘nomgmg wigning. . mb.ih.k Wn
..... peroxiols........Can.... domger. bt broken Olown.......

</£Z ResultsPlus
Examiner Comments

This answer mentions that the enzyme is denatured and names bonds
that would be broken. The candidate fails to complete the story so only
gets two marks.
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Question 5 (b)

This question tested understanding of measuring the initial rate of a reaction because it means that
the substrate is not limiting. Many candidates were aware that measuring the volume of oxygen
produced in the first 10 seconds represented the initial rate of the reaction but the idea that the
hydrogen peroxide is not limiting was more challenging.

(b) Explain why it was important to measure the volume of oxygen in the first 10 seconds.

()
Tweinkal ok 6P reacken  Can  br aalewlakol

ResultsPlus

Examiner Comments

This answer was typical of many. The initial rate idea is mentioned with no
explanation, so the candidate gained one mark only.

ResultsPlus

Examiner Comments

This answer has both ideas. The initial rate is identified and it is made
clear that after 10 seconds the substrate will be limiting the rate of the
reaction.
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%Z ResultsPlus
Examiner Comments

This is an excellent answer that scores full marks for showing a good
understanding of both ideas.
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Question 5 (c)

This question challenged candidates to give four improvements to the method used by the
candidate. Putting the word 'four' in bold ought to be a clue about how many ideas were expected
to gain full marks, but some candidates failed to acknowledge this in their answers.

(c) The results for the volume of oxygen collected by each student using raw liver
were different.

Give four possible improvements to the method used by these students that
would reduce the variability of the results.

(4)

ResultsPlus

Examiner Comments

This candidate had made four bullet points and the first three scored
marks. However, the use of a stopwatch to reduce human error was not

acceptable.
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ResultsPlus

Examiner Comments

This candidate made five bullet points which gives a good chance of
gaining full marks. However, the first two bullet points cover the same
marking point, and the use of a clip to reduce variability was not an
acceptable idea. Therefore this answer scored three marks.
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Question 6 (a)

A definition that stated that the term species is given to organisms that interbreed to produce
fertile offspring gained credit.

6 A student measured the distribution of twoplaRtSpeciesavthecoast.
The distribution was measured from the hiighatenlinetonZominiandy

(a) State what is meant by the term species.
(1)

ool ce

;J'hhﬂ”bpl‘bﬂg,s .................................................................................................................................................................................................................................

ResultsPlus

Examiner Comments

This is a good answer that gained the mark.

ResultsPlus

Examiner Comments

This answer was not given the mark because the candidate refers to
'viable' offspring rather than 'fertile’ offspring.
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ResultsPlus

Examiner Comments

This answer was not given the mark because there is no mention of
interbreeding.
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Question 6 (b) (i)

This question asked candidates to compare and contrast the distribution of two plant species.
These command words demand that the answer contains comments about similarities and
differences. In this case, because the question was for two marks, one mark was available for a
similarity and one mark was available for a difference. An answer that only contained similarities
could only gain a maximum of one mark, as could an answer that only contained differences.

(b) The student represented the distribution of the two plant species in a kite diagram as
shown,

The height of each kite diagram represents the percentage cover of plant species
at different distances from the high water line.

SD 1 | 1 1 LAl L L L LT A 1
H as, : H ; :
I | il 1
25 -+ 11 =
Percentage S H HHH .
coverof L
marram i = as .
grass (%) 25 1 ' . AR +
11 T INEEE SN
50 H 1 B i :
50 = mausmmmmmmma . T
: R 1
Percentage e e e T A
coverof 0
elder trees ] :
1
Go) 23 3R isaas saacy inaant HH '1 R
50 T T | | RN 'Ir_i'“__ 'HT “'“‘f‘ EEEEEN INENE

| | ] | | | | I I | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Distance from the high water / m

(i) Compare and contrast the distribution of marram grass and elder trees.

(2)
_______________ Th...0o0 000 GoSs...... N2 O DA Ghte.. PerCeOdDG COURL
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ResultsPlus

Examiner Comments

This answer makes it clear that one difference is that the marram grass
grows closer to the high water mark and one similarity that both species
are found between 85 to 116 metres. So, this answer gained full marks.
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ResultsPlus

Examiner Comments

This answer only contains a reference to one difference - elder trees are
found further away from the high water mark than marram grass.
Therefore, only one mark was awarded.
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ResultsPlus

Examiner Comments

This answer only concentrates on differences so the maximum score can
only be one mark.
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Question 6 (b) (ii)

This question asked candidates to explain how the data shown in the kite diagram could have been
collected. Credit was given for appreciating that quadrats need to be placed at intervals along a line
or transect, and that a method of measuring percentage cover within each quadrat should be
described. Some candidates discussed using randomly thrown quadrats in an attempt to measure
population size. This idea was not credited.

(i) Explain how the student could have collected the data shown in the diagram.

(3)

ResultsPlus

Examiner Comments

This answer was awarded two marks for placing quadrats at intervals
along a transect. The method of estimating percentage cover by eye was
not credited.
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% ResultsPlus
Examiner Comments

This answer gained full marks. It is clear that quadrats are being placed at
intervals along a transect, and the method of counting the squares within
the quadrat was acceptable as a means to measure percentage cover.
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Question 6 (c)

This question challenged candidates to describe how the water content of soil could be measured.
There were two methods described by candidates and both could get full marks. Some candidates
took soil samples at intervals, then weighed, dried and reweighed until constant mass was
achieved. With this method it was important not to burn the soil when drying as this would also
remove the humus mass. Some candidates took samples at intervals using a probe which was
pushed into the soil to the same depth or for the same length of time.

(c) The student measured the water content of the soil from the high water line to
170 m inland.

Describe how the student could have carried out these measurements.

(3)
......... WM#au‘lf %be'\-ﬁ-ma.tu&a. dokaloy@nrr .

ResultsPlus

Examiner Comments

This answer uses a probe to sample at intervals but makes no reference to
depth or length of time, so gains two marks.
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%Z ResultsPlus
Examiner Comments

This answer fails to state that sampling occurs at intervals and only gains
one mark for weighing, drying and reweighing the soil. There is no
mention of obtaining a constant mass.
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%Z ResultsPlus
Examiner Comments

This answer gains full marks for using a probe at intervals along the
transect and leaving the probe in the soil for the same length of time and
at the same depth.
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Question 6 (d)

This question asked candidates to explain how the structure of a marram grass leaf ensures that
the water potential in the middle remains high. Marks were given for appreciating that there is less
evaporation, transpiration or diffusion because of features such as curling or sunken stomata
which traps water vapour or reduces the diffusion, concentration or water potential gradient.
Candidates who were unsure of the term water potential struggled to gain marks.

(d) Marram grass leaves are adapted to enable the plants to survive in dry soil.

The photograph shows a section of a marram grass leaf, as seen using a
light microscope.
% area where
stomata are
found

Explain how the structure of this leaf ensures that the water potential at X
remains high.

(3}
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ResultsPlus

Examiner Comments

This answer makes no reference to any of the marking points and was
given no marks.
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ResultsPlus

Examiner Comments

This answer makes reference to sunken stomata reducing transpiration
and the idea of trapping water vapour or reducing the concentration
gradient. Therefore, full marks were awarded.
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Question 7 (a)

In this question candidates were provided with a diagram and they had to explain why it
represented a monounsaturated fatty acid. To do this successfully they had to identify that it had a
COOH attached, and that a double bond existed between two of the carbons.

7 Soya bean plants have been genetically modified (GM) to increase the concentration
of certain organic molecules,

-

The diagram shows one of these molecules.

HHHHHHHHHBKHHHHHHHH g4

[ T S T (O R Y (O A O B B
H—C—C—C—C—C—C—C—C—C=C—C—C—C—C—C—C—C—C

N TS T R B R NN TR T O T A B

HHHHHHHH HHHHHHH O—H

(a) Explain what type of molecule is shown in the diagram.

. (2)

................. o Bl M{Mﬁu%wa«Lw\d(hwﬁH
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ResultsPlus

Examiner Comments

This is an example of an answer that gained both marks.
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ResultsPlus

Examiner Comments

This candidate identifies the molecule as a fatty acid but offers no
explanation. One mark is given because the candidate does explain why it
is unsaturated by referring to a C=C double bond.
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ResultsPlus

Examiner Comments

This candidate knows the molecule is a fatty acid but offers no
explanation. Nor does the candidate make any reference to the molecule

being unsaturated, so no marks were given.
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Question 7 (b)

This question tested understanding of genetic modification. Marks were given for describing the
role of restriction enzyme and ligase enzyme and for using the term vector and giving a named
example. An additional mark was available for commenting on the need to clone in order to
produce large numbers of soya bean plants.

(b) Describe how soya bean plants can be genetically modified to produce large
numbers of GM soya bean plants.
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ResultsPlus

Examiner Comments

This answer gained full marks by describing the role of restriction and
ligase enzymes, using the term vector and giving a named example such
as plasmid or gene gun.
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ResultsPlus

Examiner Comments

This answer is poorly expressed and was given one mark for the role of
restriction enzyme. Using ligase to place the gene lacks the requisite
detail.

ka~ger

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

ResultsPlus

Examiner Comments

Only one mark was given for the role of restriction enzyme.
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ResultsPlus

Examiner Comments

This answer lacks the detail expected at A level and only gains one mark
for mentioning plasmid.
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Question 7 (c)

This question challenged candidates to devise an investigation to measure the effectiveness of an
edible vaccine in mice. The examiners rewarded those who appreciated that the mice used should
be of the same sex, age or species and that they should have had no previous exposure to the
virus. This latter idea proved to be the most elusive in answers. Credit was given if candidates made
it clear that a large number of mice should be used and that they should be split into those given
the vaccine and those given a placebo. The examiners gave credit for the method of measuring
effectiveness which often involved measuring antibodies or the number of white blood cells.
Candidates who observed symptoms, illness or survival in mice also gained credit.

(c) Some plants have been genetically modified to express viral antigens.
These plants are used as edible vaccines and stimulate immunity when eaten.

Devise an investigation that a scientist could use to measure the effectiveness of
this vaccine in mice.

(5)
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ResultsPlus

Examiner Comments

This answer starts well and gained a mark for using mice that had not
been exposed to the virus before the investigation and another mark for
giving some mice the vaccine (GM plant) and other mice a placebo (normal
plant). Thereafter, no credit is evident.
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< / ResultsPlus

| /< Examiner Comments

This answer was awarded four marks. Mice are used in sufficient numbers
in each group and it is clear that the vaccine has been given to some, but

not to others. The age of the mice has been controlled and symptoms are
visually observed.
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Question 8 (a)

This question tested knowledge and understanding of the electron transport chain. To gain marks
candidates needed to recall that oxygen acts as the final electron acceptor and forms water when it
is reduced. Most candidates scored at least one mark and many achieved both.

8 The electron transport chain requires oxygen and synthesises ATP.

The diagram below shows part of the electron transport chain.

carrier carrier carrier
NADH (oxidised) X (reduced) {oxdsed]X
oxidised carrier carrier carrier oxygen
NAD* (reduced) (oxidised) (reduced)
ATP ATP ATP
(a) Describe what happens to oxygen at the end of the electron transport chain.
(2)
.................................... WQ&MM“*M&MQQW
.............................................................. Lo, x WY v Nem e WO
A RBR.. probiel. O nts .. 00 4 Y aibe thnhion, snd S
________________________ Mmhnmam,mmm%uwmnu
VR 08 OO MBI 7
ResultsPlus

Examiner Comments

This candidate scored full marks. If the equation had been the only
writing, two marks would still have been given.
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ResultsPlus

Examiner Comments

This answer was only given one mark for stating that oxygen becomes
reduced. There is no mention of the formation of water.
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Question 8 (b) (i)

This question tested the ability to do a simple calculation and express the answer in standard form.
Most candidates were able to do the calculation but expressing the answer in standard form posed
more of a problem. If the answer was incorrect, one mark was still available if 0.0125 could be seen
in the working.

(b) A scientist investigated the oxygen consumption of four different mammals.

The table shows the results of this investigation.

Shrew 0.002 0.0216 108x100 | @. 10
Cat 3 1.5 500x10" |0.5
Human 80 24 300x10" (O.5

Elephant | 4000 50 0.0/

(i) Calculate the oxygen consumption of the elephant.

Convert your answer into standard form.,

32 9.0
Zoon ™ O

000

(2)

|_’25y|dz

_2
Answer - %O T kg-' h-!

ResultsPlus

Examiner Comments

This response shows the correct answer and the working is clear and
succinct. Therefore, two marks were awarded.
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(b) A scientist investigated the oxygen consumption of four different mammals.

The table shows the results of this investigation.

Shrew 0.002 0.0216 1.08 x 10

Cat 3 1.5 5.00 x 107

Human 80 24 3.00x1 9“

-5

Elephant 4000 af-.’?.q 1.2 ¥lo
le o 5 o
Lroero

_ o\ (2)
0 o pgl -
ANSWEr _..........ovon 128 x16 Sdm? kg™ b

ResultsPlus

Examiner Comments

This candidate gained no marks because the answer is incorrect and
0.0125 cannot be seen in the working.
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Examiner Comments

This answer gained one mark for showing 0.0125 in the working.
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Question 8 (b) (ii)

This question asked candidates to explain the relationship between body mass and oxygen
consumption in the mammals listed in the table. Candidates were expected to look at the final
column in the table to answer this question. Therefore, they ought to deduce that smaller
mammals consume more oxygen. Candidates who looked at the penultimate column could still
gain a mark if they stated that larger mammals consume more oxygen providing they also quoted
the units of dm? h™ in support of this statement. Thereafter, credit was given for noting that
mammals are endotherms that need to maintain their body temperature. As such, smaller
mammals with a larger surface area to volume ratio lose more heat. This heat needs to be
regenerated by respiration which is why smaller mammals consume more oxygen than larger
mammals. Many candidates wrote about larger mammals consuming more oxygen because they
are bigger and have more cells. These ideas gained no credit. Answers expressed in the converse
could also gain credit.

(i) Explain the relationship between body mass and oxygen consumption in
these mammals.

......... ABWH D2 TIDAS METOATE, SN SANDRINOnsn Wtrsebed Wuwe $
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ResultsPlus

Examiner Comments

This answer gains a mark for stating the converse idea that larger
mammals consume less oxygen per kg and gains a second mark for
stating that smaller mammals have a larger surface area to volume ratio.
The candidate also makes it clear that more heat is lost from smaller
mammals and that this heat is regenerated by respiration. In all, four
marks were awarded.

_____________ buager  the

ResultsPlus

Examiner Comments

This answer only gains one mark for stating that larger mammals
consume more oxygen and giving the correct units to support this
statement. That said, the candidate reaffirms the mark by stating that
oxygen consumption decreases in larger mammals. Unfortunately the
candidate makes no attempt to explain this pattern.
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Question 8 (c)

This question challenged candidates to modify a respirometer and to describe how it could be used
to measure the mean oxygen consumption of a rat. Most appreciated the need to have a substance
such as soda lime to absorb carbon dioxide and the need to have a coloured liquid in the glass tube
so movement could be seen. The use of a scale to measure distance moved and the idea of
multiplying the cross sectional area by this distance to obtain the volume consumed were also a
common inclusion. Finally, the examiners credited a method of allowing repeat measurements and
the use of a water bath to control temperature.

(c) The diagram shows a respirometer. \oe

|__— glass tube

container A
syringe

=~ | o gV
wire grid 3

w’

Explain how a student could modify this respirometer and use it to measure the

mean oxygen consumption of a rat.
(4)
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</£Z ResultsPlus
Examiner Comments

This answer was awarded three marks for the use of KOH to absorb
carbon dioxide, the use of a coloured liquid in the glass tube and the use
of a ruler. The mention of a 3-way tap was not linked to the idea of

resetting the coloured liquid to allow repeats to be made so no credit was
given.
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ResultsPlus

Examiner Comments

This answer gained full marks. The candidate mentions the use of soda
lime to absorb carbon dioxide and the use of a coloured liquid in the glass
tube. The idea of using a graduated glass tube was credited as was the
method described to calculate volume consumed. Finally, the candidate
also mentions the use of a syringe to reset. All five of these ideas were

noted but the maximum score that could be given on this question
was four.
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Question 9 (a)

This question challenged candidates to identify parts of the heart involved in the cardiac cycle and
relate this to the timings shown in the diagram. The examiners credited those who noted that the
impulse starts at the SAN and takes 0.03s to reach the AVN where there is a delay. Credit was given
to those candidates who also noted that atrial systole takes 0.07s and that the impulse would be in
the septum or Bundle of His at 0.16s to 0.17s and in the Purkyne fibres at 0.17s to 0.22s. Those who
also noted that ventricular systole ends at 0.22s or that the ventricles contract from the base
upwards gained credit as did those who stated that the atrioventricular valves open during atrial
systole or close during ventricular systole.

Candidates who quoted numbers with no link to the names of parts of the heart lost credit.

9 The diagram shows the time taken in seconds for an impulse to travel through the human heart.
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(a) Analyse the information to explain how the times shown in the diagram relate to
the cardiac cycle,

T wwe
T we%

(5)

(ah';(a/boh St A e SHIO

%Z Results@lus

This answer gained full marks. It is clear that depolarisation starts at the
SAN and that atrial systole takes 0.07s. The idea that the depolarisation
reaches the AVN was not credited because it is not linked to the time of
0.03s. However, it is clear that there is a delay at the AVN and that the
depolarisation is at the Bundle of His at 0.16s. The final credit was given
for the idea that the ventricles contract from the bottom up and ends at
0.22s.
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Question 9 (b)

This was the most difficult calculation in the paper. Many candidates struggled to obtain the
duration of one heartbeat by dividing 60 by 72. Instead they divided 72 by 60. Once the correct
answer of 0.83 was obtained, the challenge was to find the difference between 0.83 and the time
that the ventricles would be contracted during one cardiac cycle. This latter number was gained by
deducting the time of ventricular systole from 0.83 to give an answer of 0.77 (if 0.06 was used for
contraction time) or 0.78 (if 0.05 was used for contraction time).

(b) The mean heart rate of this heart was 72 beats per minute.
Calculate how long the ventricles are relaxed during one cardiac cycle.
(2)

5
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ResultsPlus

Examiner Comments

The answer given is incorrect, but this candidate gained one mark for
showing 0.83 in the working as the duration of one heartbeat.
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ResultsPlus

Examiner Comments

This answer was given no credit as it simply shows the incorrect duration
of one heartbeat.
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ResultsPlus

Examiner Comments

This response shows the correct answer and was awarded both marks.
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Question 9 (c) (i)

This question was well-answered though some candidates scored poorly because they simply
described the data in the table and offered no explanation. Credit was given for noting that the
lowered pH of the plasma would be detected by chemoreceptors. Some candidates described the
change in pH as becoming more acidic which was not credited. Marks were given if it was clear that
the medulla oblongata was involved and that the stimulation of a sympathetic nerve caused the
release of noradrenaline at the SAN which would produce more impulses to increase the heart
rate.

(c) The effect of exercise on the pH of blood plasma and heart rate was investigated.

The investigation used a sample of three people.

The table shows the results of the investigation before and after excercise.

Rest 7.4 72

Exercise 7.2 94

(i) Analyse the data to explain how the pH of blood plasma affects heart rate.
(4}

SRS T W 1) S ~ VoYY WNE - N [~ TSN, & U Y T<T o S T —

........... COLR. . wafxbin SNSXeaatn  capidly. . S a0, JeCTENee ...

S Rt Ze R P MEAEL BB QL AN ENEYEARE Y. A2 RPN
.......... T2 GUL A CHEMOECE PEOr ... NORCING... A AL P SN pH.....
......... and... EheTeEOTe . .oNn. . ¥NELEALL a0, C02. . S .0ty . S0l
,,,,,,,,,,, YMPULSEA. ... % %N COFALAC.  CONMLEOh . SENETE. D TR

........... medu.LLa.......ghl.qngmn...........“.s.um‘ch..........me.n........mu;mum:a.........he.m.j.......msm.............................

T T s faa ot L L —

GCE Biology 9BI0 03

73



,@««"g/\(*ﬁ -
N / ResultsPlus

‘v| < Examiner Comments

This answer makes it clear that chemoreceptors detect a fall in pH and
that the medulla oblongata is involved in increasing impulses in a
sympathetic nerve. Therefore, this answer gained three marks.

74 GCE Biology 9BIO 03



Question 9 (c) (ii)

This question allowed candidates to demonstrate their understanding of validity. Credit was given if
they made it clear that a sample larger than three people is needed to identify anomalies and make
sure that any conclusion is not based on flawed data. Credit was also available to those who
recognised that a valid comparison can only be made if the people used in the investigation had the
same lifestyle, health, fitness, sex or age and that the intensity and duration of the exercise were
controlled.

(i) There were errors in the design of this investigation that reduced the validity
of the data.

Explain how this investigation should have been designed to ensure the data
was valid.

ResultsPlus

Examiner Comments

This answer gained full marks as all four of the marking points are evident.
More than three people are needed is linked to the idea that anomalies
need to be addressed. The use of people of the same age and health is
evident as is the need to use the same type of exercise for the same
length of time.
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<ZZ ResultsPlus
Examiner Comments

This answer gained one mark for the idea of using the same type of
exercise. The candidate mentions age and health as factors that are
unknown but does not tell the examiner that these need to be controlled

so credit could not be given.
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(Total for Question 9 = 15 marks)
</£Z ResultsPlus
Examiner Comments

This answer was given one mark for appreciating that the people used in
the investigation should be the same age. The candidate mentions the
need to use more than three people but offers no reason why. The
candidate also identifies that the form of exercise and the length of
exercise are unknown but does not make it clear that the same type and
duration of exercise need to be used.
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Question 10 (a)

The first challenge in this question involved calculating the correct Chi squared value. To do this,
candidates needed to recognise that the expected values in this investigation are 20, 10 and 30.
Many thought these values were 20, 20 and 20. The correct calculation gave a Chi squared value of
36.6 which gained both marks in part (i). The incorrect calculation using the wrong expected values
gave a Chi squared value of 37.2. This latter answer was credited with one mark only. Candidates
could also gain one mark for any incorrect answer providing the examiners could see 20, 10 and 30
in the working.

In part (ii), the mark scheme allowed full marks to be obtained whether 36.6 or 37.2 had been
calculated. Any answer in part (i) that was less than the critical value of 5.991 could still gain full
marks for the converse argument.

(a) (i% Calculaslgf the Chi squared value using the formula shown,
1 Iz=Z(O_E} | ql_q_’)z: @,.LIB"%

Wb 1w ME (b-#) = RAE b
1 ko= 3 =20 ii'(IL~30)?*: D

SO Mg 2w
OF"& PSQ 4_ ., = - ¢ | m- m
A W alm Wl o
3 = GO $61. =P =S J (0 331}4/@
> ‘ _19&?-?12: e Answer 35'0

o 1= 1V
=36
(i) The table shows some frftiégl vaﬂues of Chi squared at different degrees of freedom.

1 0016 | 0455 | 2706 | 3841 | 6635
[©) 0211 | 1386 | 4605 | 5991 | 9210
3 0584 | 2366 | 6251 | 7.815 | 11345
4 1064 | 3357 | 7779 | 9488 | 13277

Use your calculated Chi squared value and this table to comment on the

conclusion the student should make about the null hypothesis. @)

2=-1=2 . Ak 005 M—’"Lﬁi*‘iﬁ\\‘z&bl@ﬁ&@mﬁw
ghar. snmu}]kgp@h&u\irgm&d,{\rmqmgwxw
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Examiner Comments

The correct answer of 36.6 in part (i) gained two marks. In part (ii) three
marks were awarded for making it clear that 36.6 is greater than 5.991, at
two degrees of freedom, and that the null hypothesis should be rejected.

(a) (i) Calculate the Chisquared value using the formula shown.
(2)

0-E)
x2=2( E )

(i) The table shows some critical values of Chi squared at different degrees of freedom.

1 0.016 0.455 2.706 3.841 6.635

0.211 1.386 4.605 5.991 9.210

~

0.584 2.366 6.251 7.815 11.345

W

4 1.064 3.357 7.779 9.488 13.277

Use your calculated Chi squared value and this table to comment on the

conclusion the student should make about the null hypothesis. @

o B ST Pz e b, 8000 W ek e
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?/\ Examiner Comments

This answer was awarded one mark in part (i) for the incorrect calculation
producing the number 37.2. However, all four marks were awarded in part
(ii) because it is clear that use of the critical value of 9.210 means that two
degrees of freedom are involved and the null hypothesis is rejected. This is
because 37.2 is greater that the critical value of 9.210 at a p = 0.01. This

candidate also makes it clear that the mouse shows a distinct preference
for corner squares.
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(a) (i) Calculate the Chi squared value using the formula shown.

(2)
0 -Ey
\Z
\oz - 26)" 6-2)". Gz -e)
= \ 'c“fg ' "'\
36 3 \e

vx\¥8.5Z 2.5

(ii) The table shows some critical values of Chi squared at different degrees of freedom.

1 0016 | 0455 | 2706 | 3841 | 6635
2 0211 | 138 | 4605 9.210
3 0584 | 2366 | 6251 | 7.815 | 11345
4 1064 | 3357 | 7779 | 9488 | 13277

Use your calculated Chi squared value and this table to comment on the

conclusion the student should make about the null hypothesis. )
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ﬁ/\e Examiner Comments

This answer was given no credit for part (i). However, two marks were
given in part (ii) because it is clear that two degrees of freedom are
involved and the candidate appreciates that the calculated Chi squared
value of 2.50 is less than the critical value of 5.991. However, for the

converse argument to continue the candidate should have accepted the
null hypothesis.
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(a) (i) Calculate the Chi squared value using the formula shown.

(2)
e
O o-€ (o= -e)* ‘zg._
M| &6 - 14 16 | -4
S| g -3 64 B
c| ew 22 ugY ——

(i) The table shows some critical values of Chi squared at different degrees of freedom.

1 0.016 0.455 2.706 3.841 6.635
2 0.211 1.386 4.605 5.991 9.210
3 0.584 2.366 6.251 7.815 11.345
4 1.064 3.357 7.779 9488 | 13.277

Use your calculated Chi squared value and this table to comment on the
conclusion the student should make about the null hypothesis.

(4)
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?/\ Examiner Comments

This answer gained no marks for part (i) as the calculated value is incorrect
and there is nothing in the working to credit. Two marks were awarded in
part (ii) because the candidate makes it clear that 12.4 is greater than the
critical value at p = 0.05 and that the null hypothesis should be rejected.
The answer gives no indication of the degrees of freedom and lacks detail
about the type of square being preferred.
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Question 10 (b)

This question challenged candidates to identify limitations in the exploratory investigation and then
to justify how they could be addressed. The mark scheme had four limitations: only one mouse was
used meaning more should have been used because mice may behave differently; there is no
indication that light or temperature had been controlled and these factors may affect preference;
there was no indication that sex, age or species had been controlled and these factors may affect
behaviour; and, finally, there is no indication that the box had been cleaned and the scent of other
mice may influence behaviour. Many candidates struggled to identify limitations and those who did
then struggled to explain why these needed to be addressed.

(b) The method used by the student had limitations.

Justify how the student could modify the investigation to address these limitations.
(3)
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ResultsPlus

< Examiner Comments

This answer was given one mark for the idea that more mice should be
used because mice behave differently.
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%Z ResultsPlus
Examiner Comments

This answer gained two marks. The candidate links use of more mice to
the idea of looking for a similar pattern which implies mice may behave
differently. The candidate also links the control of temperature or light to
the idea that these abiotic factors could influence preference.
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Question 10 (c)

This question was well-answered. Candidates were able to describe the bleaching of rhodopsin, the
closure of sodium ion channels, the role of the sodium ion pump in creating hyperpolarisation,
leading to the prevention of neurotransmitter release, and the consequent depolarisation of the
bipolar cell. The most common error was to state that the neurotransmitter release increased.

(c) The mouse uses its eyes when exploring in the box.

Describe the role of rod cells in initiating action potentials to the brain of the mouse.
(5)
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ResultsPlus

Examiner Comments

This answer gained four marks for making it clear that rhodopsin is
changed to opsin and retinal, sodium ion channels are blocked,
hyperpolarisation occurs and an action potential occurs in the bipolar cell.
This candidate wasted time at the start of the answer by writing in general
about rod cells rather that getting straight down to answering the
question.
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Examiner Tip

Do not waste time by writing about information that is not relevant to the

answer.
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This answer was awarded full marks, though again valuable time is wasted
by writing about what happens in darkness. The candidate makes it clear
that in light rhodopsin changes to retinal and opsin, sodium ion channels
close, the sodium ion pump continues, the release of neurotransmitter is

stopped and the bipolar cell is depolarised. The naming of the bipolar cell
as a neurone was ignored.

GCE Biology 9BIO 03 89



Question 11 (a)

The mark scheme allowed the following answers to this question: Eukarya, Eukaryota, Eukaryotes
and Eukaryotae. Some candidates lost credit by believing the domain to be Animalia, or wrote
Animalia Eukarya as their answer.

11 The adult American bullfrog, Rana catesbeiana, can live in water or on land.
P

Adult frogs lay eggs in water where they are fertilised.
The fertilised eggs develop into tadpoles that live only in water.
e

The photograph shows a tadpole.

(a) State the domain to which Rana catesbeiana belongs.
(1)

ResultsPlus

Examiner Comments

To give the generic name was a common error but gained no mark.

ResultsPlus

Examiner Comments

This answer is correct and was given the mark.
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Examiner Comments

This answer was also a common error.
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Question 11 (b)

Candidates should be familiar with how fish gills are adapted for gas exchange and this question
tested this idea in a novel context. The question asked for explanations so the marks could not be
awarded solely for description. The examiners gave credit for stating that the gills would have a
large surface area for diffusion, that they would be thin to provide a short diffusion distance and
that they would allow blood to flow to maintain a concentration gradient.

(b) Adult frogs use lungs for gas exchange but tadpoles use gills.

Explain how gills are adapted for gas exchange.
(3)
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ResultsPlus

Examiner Comments

This answer provides an explanation for having a large surface area and
for being thin but offers no indication of the value of having blood flow. It
was given two marks.
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Examiner Comments

This answer gained one mark for linking blood supply to concentration
gradient. There is no mention of being thin so the idea of a short diffusion
distance could not be credited. A large surface area is mentioned but is
linked to gas exchange, not diffusion. Gas exchange was not credited as
the term is used in the stem of the question.

ResultsPlus
Examiner Tip

Repeating words used in the actual question will not gain credit.
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Examiner Comments

This answer gained full marks because the benefit of each adaptation is
explained.
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Question 11 (c) (i)

This question challenged candidates to appreciate that the fall in pH is due to anaerobic respiration
producing lactic acid and that pyruvate is reduced in the process. The first two ideas were common
in answers but the latter idea was less frequent. Many candidates wrote about less aerobic
respiration and the production of carbon dioxide during exercise, ideas that were not credited.

(c) (i) Human activity can cause pollution that reduces the oxygen concentration in water.

Explain why a low oxygen concentration in the water would lower the pH of the
blood of the tadpole.

(3)
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ResultsPlus

Examiner Comments

This answer refers to anaerobic respiration and the production of lactate
so gained two marks. There is no mention of pyruvate reduction, or NADH
oxidation, so the third mark was not given.
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ResultsPlus

Examiner Comments

All three marking points are mentioned in this answer, so full marks were
given.
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ResultsPlus

Examiner Comments

This answer also gains full marks. The term reduced NAD is read as being
equivalent to NADH.
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Question 11 (c) (ii)

This level based question challenged candidates to discuss how the shape and position of frog and
tadpole dissociation curves at different pHs reflect the habitat in which they live. The examiners
looked at three categories: description of the curves (D), explanation linked to any description (E)
and linking of these ideas to the habitat in which the animals live (H). A level 1 answer only made
reference to 1 to 3 ideas from D, E or H. A level 2 answer needed to have reference to 4 to 6 ideas
from D, E or H, but at least one reference had to be from H. A level 3 answer needed to have
reference to 7 to 9 plus ideas from D, E or H, but at least two references had to be from H.

The mark scheme lists examples of indicative content from D, E and H.

*(il) The graph shows the effect of pH on the oxygen dissoclation curves of
haemoglobin for adult frog blood and tadpole blood.

‘i‘* 100 9 rh__
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0=
0 2 4 6

Partial pressure of oxygen (kPa)
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The adult frog can either live on land or in water. The tadpole always lives in water.

Discuss how the shape and position of the dissociation curves reflect the
habitat in which these animals live.
(9)
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% Results@!us

This answer was awarded no marks because there is no reference to an
acceptable D, E or H.
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</£Z Results’plus

This is an example of a level 2 answer that was awarded two marks. The
account mentions that air contains more oxygen than water (H) and that
the higher pH in a tadpole moves the curve to the right (D). The biological
explanations with other ideas are poorly linked and gain no credit.

GCE Biology 9BI0 03 99



AL foly. cHet. deganes. L. a A0V ALy Q:"QIAjgm .......
......... am.inm‘u,:h“u«, Aeen. datads. . e e m‘@W e (onCembutio,

:\TqrdpﬂltqmmMﬂmjmlamhmﬂhj}lwaﬁwkgﬁw

YA & TR S R WL AN Jhwfﬁn Like. . a.. iy (LS, wity
Al At v paiu] pltive 04- 09 haum, U wa&ﬂ
’Mi’-il-

@ .uumlml Iy 4

bl wa Be L sabwa bl uf. bacimogomia. iaakh. Oz, At
Okfu o 09 HJLAI'M T O Sahwakin

100 GCE Biology 9BIO 03



...... an 91 Wige Satwadiir o bastmapfuiin M. ot p B T3 ok Lhhaop.....
....uq,%m ...... This. I8 e canate. i 3nai ). i ia. B p ok B2 Wl

.lﬁ..wmm....w"mmn..Wfﬁtl’m«-ﬂ.---l%%l-.&h’J-K..mb»r&n.....ﬂ.::{m.f.‘immWJ...W%..Q.& ..... nedrr
LCAANOATAL LY. Qtf‘hw&mvpwmg}mutf-ﬂﬂhuJﬂhﬁ-*w ......................
AaApoiad o bt g e o 0. 0q. Iw. B8 olwd Ba k. Akg Yt Kne. thbs........
....ammk_...\(,m)gj..t..!.,mhgm.xﬁg...hm#.ﬂ...um......t.m..lh.tm.uy;.ﬂa_..mmunm..&fmam.«
ol A0 AP, e

2.0, 6dhAt Iwgy He folav. efect ocias.. @), Hrn S Ausancel

I AR o (Al e M Lbtuac Wl Ou. i gt . )u&...t:;.mm...e\.\., .....................

S b Fipiae..atnhaially. oo . ﬂﬂmlb:) uﬁ‘mwmwut_ ...........
i Al thl . A3 QXYY RN N ..

C Skt SALL). MG Cadac. ... QAL dog). alie, Y 0N

LA AR D IARIC. (O 1 MRS PPNl A FhAIN . (AdsaUs, Le.....

..... h&bmmihw?:}uxzuuverwuhm}Mhmiw

..... b LY RN ANEY. B 0 g g FIDGL. 0L MR AR e Fhas

A I Ay

DA B2, iw 1S
-go»mti t\e Ead g [_gf p.,_. ﬁ a;al..u a\-}mﬂq {?"01. Nleu

) mm\'[,{/bh- e m,- atd (b dots 'l ertuhy e L% efeh
o pWYALSCVAY (Total for Question 11 = 16 marks)
= ; |

W

GCE Biology 9BI0 03 101



ResultsPlus

Examiner Comments

This account gained 9 marks. It is level 3 because two references are
linked to habitat: firstly, frog activity on land is linked to haemoglobin
affinity for oxygen; secondly, the recognition that there is less oxygen in

water than in air. There are at least seven D's and E's to support these two
H's, so full marks were awarded.
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% ResultsPlus
Examiner Comments

This account has one H where the candidate mentions that there is less
oxygen in water than in air, even though it is expressed as ppO,. There are
at least five D's and E's so this answer was given level 2 and a score of six
marks.
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Paper Summary

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

* Read the question carefully because there may be an unfamiliar command word that needs a
little extra thought.

* Write concise answers that include the detail and terminology expected at A Level. Candidates
are encouraged to use scientific language worthy of this level of assessment. As such, a term
such as 'amount' when referring to volume or concentration is unlikely to gain credit. Similarly,
the term nutrient should not be used when glucose or any other named substance is being
referred to.

* Try to understand the command words used in the examination paper and make sure that any
answer addresses the meaning of each command word. For example, if a question has the
command word 'explain' it will not be possible to gain full marks if only a description is offered.
Similarly, when asked to justify candidates need to provide reasons to support their answer.

* Always show working in any mathematical question as credit is always available should the final
answer be incorrect. Avoid the use of numbers that have too many significant figures in them as
this is unlikely to gain credit. As a guide, use the same number of significant figures as in the
actual data shown in the question and read the question carefully in case there are clues given.

* Make sure you understand all the core practicals listed in the specification. When carrying out the
practicals, try to discuss the reasons for carrying out certain techniques with your partner, if
working together, or with your teacher. This is the practical paper, and it is apparent that many
candidates seem unable to answer questions that require basic recall of procedures, such as
using a microscope or preparing a microscope slide.

* Practise mathematical questions.

* Look at the number of marks available in each question and try to ensure that the answer
contains at least that number of themes or ideas.

* Do not waste time by repeating the stem of the question before starting the answer. This time is
lost and is unavailable for questions that require unravelling of information in graphs or tables.
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Grade Boundaries

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

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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