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Introduction

This is the first year in which the new A level has been examined. Many of the marking
points require more than one idea: in fact, the tighter more focussed mark scheme is one
of the key differences between this specification and the previous one. Overall, in the
three A-level papers, 10% of the marks are awarded for Level 2 mathematical skills and
this has proved a challenge for many candidates. This Specification B paper contains all
the questions directed at practical skills. These could be either describing elements of a
practical or they could be devising or modifying an investigation. Paper 3 also contains the
higher demand command words such as Comment, Justify or Evaluate and these are likely
to be used for the extended response question which in this case is worth 9 marks. Many
candidates did find some of the new command words difficult. In addition, the command
word Suggest is no longer used since it tended to be too vague, not directing the candidates
clearly enough to the answer.

Compared to the previous specification, the new A levels have a greater emphasis on

the assessment of analytical skills which some find more difficult. On the positive side,
there were few signs of time pressure as all items were attempted by most candidates

and it was clear that some very able students 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 word Justify. They
understood that when Justify was used together with modifying a practical technique, it was
not enough to give the modification without explaining why that was carried out.

Paper 3 is the practical principles paper and it is expected that candidates will be familiar
with the practical skills and techniques needed in the core practicals from the specification.
There is evidence from both last year and this year that this may not always be the

case. Question analysis shows that practical questions are not done as well as the other
qguestions. It is essential that candidates do not follow the practical worksheets 'recipe
style' and are encouraged to think about the reasons for certain techniques and of course
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.

More able candidates did score well on this paper and they tended to be those who:
+ could analyse unfamiliar information or data;

+ performed well with mathematical skills;

+ explained an answer clearly;

* had understood the reasons for practical techniques used;

+ were able to suggest modifications to practical procedures and explain them;

* were able to devise a practical procedure themselves, even if the context was unfamiliar.

Less able candidates tended to rely more on their revision to enable them to answer
Describe questions. They tended to find AO1 questions more straightforward than the other
two assessment objectives, AO2 and AO3. There were rather a lot of gaps in their papers but
hopefully, next year will see an improvement as they are able to look at past papers and
learn from this year.
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The assessment of the new A levels places less emphasis on recall and rote learning and it
would help students if the teaching reflected this change. Students need to be comfortable
in applying the biological principles they learn from the specification to novel situations and
unfamiliar data. The more practice they get during their course the better prospect they will
have of success in this new specification. Some teachers have been using some of the old
material for revision purposes but it is very important that students spend more time on
the specimen papers and the Sample Assessment Materials in order to appreciate what is
required in this new specification.

There will be feedback courses to help teachers understand more clearly how to assist their
students in tackling some of the more demanding and unfamiliar questions.

GCE Biology 9BI0 03



Question 1 (a)

This question was a simple introduction to the paper and required students to define the
term 'bactericidal'. The examiners rewarded answers that indicated that these antibiotics
would kill or destroy bacteria. Candidates who only wrote about the mechanism of action of
these antibiotics failed to gain credit.

1 Antibiotics are widely used to treat infections.

Some antibiotics are bactericidal.

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

Plus

Examiner Tip

ResultsPlus 5
Examiner Comments

This candidate scored 1 mark for Read questions carefully.
stating that bacteria are killed.

1 Antibiotics are widely used to treat infections.
Some antibiotics are bactericidal.

(a) State what is meant by the term bactericidal.

+IUS

O

Examiner Tip

Examiner Comments

This candidate writes about how Read questions carefully.
antibiotics work but fails to define the
term 'bactericidal'. 0 marks
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Question 1 (b)

This was a challenging table to analyse and the command word 'comment' requires that

data is

synthesised and a judgement is made. The judgement in this question related to the

time available for the appearance of resistant strains.

This was a challenging table to analyse and the command word 'comment' requires that

data is

synthesised and a judgement is made. The judgement in this question related to the

time available for the appearance of resistant strains.

(b)

The table shows information about five antibiotics.

Penicillin 1928 1 >18
Tetracycline 1945 3 >16
Vancomycin 1953 27 1
Linezolid 1978 1 1
Daptomycin 1985 2 1

Analyse the data to comment on the number of types of each antibiotic that exist today.
(5}

......U‘-ll" . Vmunjmn ul, Lu 1. J.ﬁﬂv,wf tm; . Yoo b P

rosknt desias o apron bodk, 1—-?'1’#”

Q ResultsPlus
Examiner Tip

us The question wording guides candidates to the last
column in the table and most marks were allocated to
this column. Candidates are advised to read questions

Results#!

Examiner Comments

This answer gains 4 marks carefully: simply repeating numbers from a table
for making reference to is unlikely to gain credit. It is important to describe
mp1, mp3, mp4 and mp5. numerical data in words.

GCE
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Question 1 (c)

This question examined understanding of simple aseptic technique as might be required
when doing the core practicals in topic 6 of the specification. Six basic ideas were listed in
the mark scheme but they served to effectively discriminate candidate responses.

(c) Describe how you would use aseptic techniques to transfer bacterial cells growing

on an agar plate to a tube containing a sterile broth.
(5)

...................... Wash — hands. wilh  oisTlleed e

+IUS
Examiner Comments
This is a brief answer to the question There are more than enough lines on
but it gains full marks as five ideas the paper for answers: candidates can
from the mark scheme are evident. get full marks if they adopt an erudite,

concise way of writing.
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(c) Describe how you would use aseptic techniques to transfer bacterial cells growing
on an agar plate to a tube containing a sterile broth.

%mo&e{?\\c ________ N
bﬁS‘ct.nLlfD

. NQ&%‘C}M ........ p LCU;E.

ResultsPlus

Examiner Comments

Examiner Tip

This answer lacks detail; it generalises
about aseptic technique. No marks
were awarded.

Candidates are encouraged to write
detail in their answers.
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Question 2 (a)

This was another simple procedure that required brief reference to the need to pin the
locust, cut open its body and then to flood the dissection with water to allow the air sacs to
be visible. This practical is based on core practical 7 in the specification.

2 Insects such as locusts do not breathe through the mouth.

The gas exchange system of a locust includes air sacs, tracheae and tracheoles.

The diagram shows a locust before dissection.

spiracles

(a) Describe how you would dissect a locust to ensure that the gas exchange system
is clearly visible.

(3)
_______ELQ_IL_(:______..u..___.11.1._EL_L_q_n__L______mL_{_\__m__{1____@_5__Lb__fn______.L...n__f_a____..m_LCL.Q_L__t....(H....,..........________

..... VLSRR VLT O R DL TS S R OTRECH UM AW 03 SR U o -
DEVEE T TC GO ST S\ VK O CR VT A RS ASAY T 0 100\ O o L e
IOy L0 LG AR QL. LI EURUR S S0 R S ————
Lol Lorudeenomaed o oo ooaca ceavee e aceest

<%Zl?esults%ﬁlus Q ResultsPlus

Examiner Comments Examiner Tip
This student had clearly done this When a question is worth 3 marks try
simple procedure but only scored 2 to write at least 3 different ideas to
marks because the need to flood with maximise the chance of scoring full
water is not mentioned. marks.
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2 Insects such as locusts do not breathe through the mouth.
The gas exchange system of a locust includes air sacs, tracheae and tracheoles,

The diagram shows a locust before dissection.

spiracles

(a) Describe how you would dissect a locust to ensure that the gas exchange system

is clearly visible.
(3)

....... PN .\hﬁam\:...\‘b&ﬂ S\ N \m&u m‘& oesad...

m,&.. o\gﬂ_ mﬂ‘m an.&r ......... D ‘&u_ Sl -C\uu..

............... = qq‘&m&r \w ‘3?’“\\9% 39&&‘-“-
\&—A— EQ-."O—&M

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

This student only mentions the need to
cut the body open and loses 2 marks
for not writing about other ideas.

In a 3 mark question try to ensure your
answer has at least three different
themes or ideas.
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Question 2 (b)

This was a challenging question for most students mainly because the command word
'‘comment' is poorly understood. The command word requires the synthesis of a number of
variables from data/information to form a judgement. Therefore, a mark scheme will have
marks available for evidence of a judgement or judgements being made. So, for example,
stating that exhaled air contains other gases alone is insufficient. The mark is only given if it
is made clear that these other gases could affect breathing rate.

The student concluded that carbon dioxide increased the breathing rate of the locust.

Comment on how the limitations of this method affect the validity of this conclusion,

(5)
cocarbon.  dioxade a..c.n'!- ........... A0
Aot A exinalad
e A O MO OAIL il RGN DI D
e Ol o re Lr LM OHaor @GOLlr 4N
NN A AAA L ... [= WO (P
C oA Ihouwra Ao ~d

o CONnchlaaslon .. ALY N Q5
Y = - S Volunse .| cu‘ .............. Lohaldad . Ol Annd. IR
owny G~ Arnp_r—er e o md [ aaaar~enr
....... mmmi-mm«mmucww
ga' A NA_g L esiinal gd o' S on 0 &4 Gen
.Y o PV X - LA o2 P AAAANA L AL BAIAA ... QAR .
R LAMNS-S |, et A CO N Char 2’ OA Ay B+ by
......... A O e ————————————— et
Ao ALUA k... AAAOL . AN od aJ—i'_;Ig TN o
pAi—e OoryfGirn ¢« O u'# M ‘?A Mg o
AL CORRS o Alfesr ... e Co RAARANNA. ... exAnalad...... .04 r.-.: ..........................
L sty (ondliAonS e Foc qH—ecl—-E.d'

AR AN AdaR Rt Ao OO AAR e S recatd b
:-g% ‘(oA LA Ch/- a.r PQ?—{% M.&_Lr-ﬂ_ﬁﬁ (an,t.-a,rw
Saaheh  cadel e R o OO ¥

%Results‘ us
Examiner Comments

This response gained 2 marks: for
stating that exhaled air also contains
water vapour, and that time to recover
is needed after receiving exhaled air.
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Question 2 (c)

A significant number of candidates thought that air sacs act as gas exchange surfaces
in much the same way as mammalian lungs. Credit was given to those candidates
who appreciated that the air sacs provided a reservoir of oxygen and then offered the
explanation that this helped respiration in these large/active insects.

(c) Explain the role of air sacs in the gas exchange system of locusts.
(2)

TRy Cn be Ay LoUed ) Iuppiy e LOUiak Wi mere rygen ...
hve
....... mnwupammw%ﬂm asthey cunve venblaead

Examiner T|p

ﬂExammer Comments

This response gains 1 mark for the idea
of oxygen supply but marking point

2 required the idea of activity to be
linked to respiration.

Try to put as much detail as possible
into an answer.

(c) Explain the role of air sacs in the gas exchange system of locusts.

_Wﬁmﬁ?Mf?mﬂm f@mwa _________________________ e R

mmrfﬂMMme.rmH.L ..... A i, Q.. ﬁrmﬂmm ....................................

ResultsPlus

Examiner Comments

This response gains both marks for the
idea of air sacs being oxygen reservoirs
for respiration when flying.
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(c) Explain the role of air sacs in the gas exchange system of locusts.

oty e Sike ek 905 exdunge

ResultsPlus

Examiner Comments

This response has no credit worthy
ideas so gains zero marks.
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Question 2 (d)

This question was well answered with many candidates appreciating that single-celled
organisms have a large surface area to volume ratio which means that diffusion alone is
sufficient. Weaker responses confused the concept of surface area to volume ratio and
stated that smaller animals have a smaller surface area to volume ratio.

(d) Locusts have a complex gas exchange system because they are multicellular organisms.

Explain why single-celled organisms do not have a gas exchange system.

(2)

dy/mm....mmnm _.n’LEa.an .......... substanc). .pued odh.. ...
widhia e . agani m,'ﬁh _______ He  yol _n. w}uc}\ _________________________________________

Examiner Comments

This candidate gains full marks for
reference to a large surface area to
volume ratio and short diffusion distance.

(d) Locusts have a complex gas exchange system because they are multicellular organisms.

Explain why single-celled organisms do not have a gas exchange system.
(2)

Examiner Comments

This response gains 1 mark for reference
to smaller diffusion distance. There is no
mention of surface area to volume ratio.
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Question 3 (a) (i)

This was the first mathematics question on the paper and seemed to challenge many
candidates. The correct answer of 145800 was not often seen. Examiners could still
give 1 mark if acceptable working was shown, in particular the values of 2500cm? and
4050m2. These values with no units shown did not gain credit.

The diagram shows the distribution of white clover plants in one quadrat from the
area of trampled grassland. Each circle represents one clover plant.
4S0cn—

ghom
o ©

(a) (i) Use the results from this quadrat to calculate the total number of white clover
plants present in the area ofrassland.

a ‘AN acea - (qomx t\ﬁm)
(&M&m\ : (56.:“)[ S0enr )

A ANt o~ 50 X SOem

(2}

..q.@. = 150 »Aﬂ (}gaxqa] 16206 obumlrmls
05 QA 60 < lqsgdo  Answer X2 oY

OO ResultsPlus

Examiner Tip

&
Results+lus
Examiner Comments
This response gains full marks

regardless of what is in the working as
the answer provided is correct.

Make sure you write your answer on
the line provided.
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16

The diagram shows the distribution of white clover plants in one quadrat from the
area of trampled grassland. Each circle represents one clover plant.

(a) (i) Use the results from this quadrat to calculate the total number of white clover
plants present in the area of trampled grassland.

(2)
100 em = I 9 ploats in ZSm ’
SOXSO=2500cm = Z5m IX(62 = )L+ SF
Joxgs = 4Q50
L0SO -
""'E"S_—_ = 162 Answer (LK .

%
Resultstlus
Examiner Comments
This response gained zero because the

answer is incorrect and the units are missing
from 2500 and 4050 in the working.

A

OO ResultsP!

Examiner Tip

us

Make sure your working is detailed.
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Question 3 (a) (ii)

This question challenged candidates to explain how they might modify the method to obtain
more accurate results. Most appreciated the need to use more quadrats, or bigger quadrats,
and that the random placing of these quadrats was essential. In the better responses,
candidates also appreciated that a larger area would then be sampled, or that it might be
possible to achieve a consistent measure of the mean. Many stated that a belt transect was
a sensible modification, confusing distribution with population size.

(ii) The student used the same method to calculate the total number of
o white clover plants in the area of untrampled grassland.

W The student decided that the calculated values were not accurate,

8 Explain how you would the@to obtain more accurate results.
1 m % im. Tvﬂ

(3)

This answer gains full marks for
the ideas of using a larger quadrat,
random sampling and the use of a
running mean.

%
Resultst
Examiner Tip
Look at the total number of marks

available and try to include at least that
number of distinct ideas in your answer.
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(li) The student used the same method to calculate the total number of
white clover plants in the area of untrampled grassland.

The student decided that the calculated values were not accurate.

Explain how you would modify the method to obtain more accurate results.
(3)

=Use e loc ﬁﬂf ...... cs‘ua&(c?Q'SaS,SmpLeJofusemomqwdw ...................

“olud B o e
1 lould e sl pucenfage cover 0 e e dgbdind) winte

mmmar@(prqvﬁfmo@&fr ......................................................................................................
' ‘i O

?\2 ) s ond | m\ ML (g lm‘ﬂ% _____ oy wdet,

W@Mlhp%ﬁw\i ......... csor kO‘f?k ...... E@‘f@m&%mfiaﬁa ______ .

- 2 e conditer ronpled
.................................. ). kcovp

ubjedive so poy l@dtoinaccwoaey when

<iZResultsfiﬁlus

Examiner Comments

Much of this response is irrelevant. The
mark was given for the idea of using a
larger quadrat or using more quadrats.
These ideas constituted the same
marking point.

A
OO ResultsP
Examiner Tip

Writing irrelevant material will not gain
marks; candidates could use the time
on other questions.
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Question 3 (b) (iii)

Most candidates appreciated that trampled soil would have a lower water content, but only
the better responses offered an explanation as to how this could affect the abundance of
clover. Credit was also given for appreciating that trampling would cause physical damage
to plants, or could allow plants better adapted to compact soil to thrive and compete.

Explain the effect of trampling on the abundance of white clover plants.

Examiner Tip

DZExaminer Comments

This answer typifies what most candidates
wrote, which is that there is less water in
trampled soil. The command word 'explain’
means that full marks will not be available
unless a biological reason for the reduced
abundance of clover plants is given.

Make sure you understand the
meaning of all command words.

Explain the effect of trampling on the abundance of white clover plants.
(2)

Tru.mpum}cLLumm ..... L. abund.an ce. 6. WA COouer. AGILES. .
_hecaut2e (k. redices “lo SUL wWaker CONICNt .. plant) hawe 19l

+~IUS
Examiner Comments
This answer states that there is less water

in trampled soil and also links this to the
process of photosynthesis. By providing a

OO ReSUltS

Examiner Tip

biological reason for the low abundance of
clover plants both marks were gained.

The command word 'explain' indicates the

need for biological reasoning in the answer.

GCE Biology 9BI0 03
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Question 3 (b) (i-ii)

Most candidates were able to name an acceptable abiotic factor that could affect the
abundance of clover, with light intensity being the most common. Many were also able to
describe how their chosen abiotic factor could be measured by naming the apparatus used.
However, it was only in the better responses that candidates understood the apparatus
should be placed in each quadrat.

(b) The student investigated the effect of one abiotic factor on the abundance of
white clover plants.

(i) Name one abiotic factor, other than soil water content, that could affect the
abundance of white clover plants in these areas.

This answer gains full marks as it includes
an acceptable named abiotic factor, an
acceptable apparatus and states where the
pH meter should be used.

GCE Biology 9BI0 03



a_r_t.,uﬁ\&ﬂ L. . ¢

(b) The student investigated the effect of one abiotic factor on the abundance of
white clover plants.

() Name one abiotic factor, other than soil water content, that could affect the
abundance of white clover plants in these areas.

.................................... \ %& e

(1)

)
\&\& ............................................................................................................................................................

(ii) Describe how you would measure the abiotic factor named in (b)(i).

___________ L TUr- ¥ Tt N STt \g e EENOT A A u,%

<?ZResultsi@Ius

Examiner Comments

This answer only gains the mark for part

(). The named apparatus is unacceptable and
there is no mention of where the apparatus
should be placed. In this case, the apparatus
named is inappropriate; it would be unlikely
that the latter idea would be credited.

Examiner Tip

Acknowledge the importance of practical
procedures as they form a large part of
the assessment in this paper.

GCE Biology 9BI0 03
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Question 4 (a)

This question asked candidates to describe how urea is produced in mammals. Credit was
given for appreciating that deamination was involved, that ammonia combines with carbon
dioxide and that urea is eventually produced in the ornithine cycle. A significant number of
candidates failed to read this question carefully and wrote about urine production instead
of urea production.

4 Mammals produce urea as a nitrogenous waste product.

(a) Describe how urea is produced in mammals.

j ResultsPlus

Examiner Comments

This candidate understands that
deamination is involved but fails to link
ammonia to carbon dioxide. However,
the second mark was awarded for
appreciating that urea is produced in
the ornithine cycle.

Question 4 (b)

Most candidates were able to recall that the cluster of blood capillaries in the Bowman's
capsule is the glomerulus. However, to gain the mark, the term had to have the correct
spelling.

Question 4 (c) (i)

Most candidates were able to successfully name this process as ultrafiltration.
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Question 4 (c) (ii)

Most candidates appreciated that molecular size was the reason why some molecules
appeared in the filtrate and others did not. Simply stating that protein is a big molecule or
that urea is a small molecule was insufficient. Candidates needed to relate molecular size to
the difficulty in passing through the barriers that exist at the Bowman's capsule. Candidates
also needed to understand that full marks are not going to be given if the answer only
contains a description. The only mark available for description in this question was that
smaller molecules have the same concentration in the plasma and filtrate.

(ii) Analyse the data to explain the difference between the protein and the other
molecules or ions in the filtrate in Bowman's capsule.

T doka. ShowsHhark p@t&n _______ ) :Hoq ....... /- onthe bload m@F .................

m_mn%

ﬂExammer Comments

This answer has no marking points
evident. The candidate simply
describes the concentrations and
fails to appreciate that the questions
demands an explanation.

Examiner Tip

When asked to explain, credit is given for a
biological reason - not for describing by putting the
data into words.

GCE Biology 9BI0 03
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(i) Analyse the data to explain the difference between the protein and the other
molecules or ions in the filtrate in Bowman’s capsule.

vz Examiner Comments Examiner Tip

This candidate scores 2 marks for Full marks cannot be gained if
explaining why protein is not found you only describe when you are
in the filtrate and that smaller sized asked to explain.

molecules are found in the filtrate. The
only idea missing from the answer is
the observation that smaller molecules
have the same concentration in the
plasma and filtrate.

24 GCE Biology 9BI0 03



Question 4 (c) (iii)

This question challenged many candidates. There were three stages involved in getting the
correct answer: calculation of the increase in urea concentration; calculation of the increase
in chloride concentration, and finally, calculation of how many times more concentrated
urea is than chloride. Many subtracted rather than divided to calculate the increase in
concentrations, and continued to subtract thereafter. The correct answer was automatically
credited with full marks but was only credited if it was expressed to no more than two
decimal places. The same logic was applied to allowing for marks in the working if the
correct answer was not evident.

(iii) Urea and chloride ions both become more concentrated as they pass from
Bowman's capsule to the urine in the bladder.

Calculate how many more times urea becomes concentrated compared with
chloride ions.

2. -¢6.87 Loy, @

0.03 1.62

069 -y .5

0.37

Answer ..... ('{ 1'1 ...................

ResultsPlus

Examiner Tip

The answer of 41.1 was not one of

the four acceptable answers but

66.67 and 1.62 were acceptable in the
working, so this candidate gained 2
marks. If candidates are working to 2
decimal places, their answer should be
expressed to 2 decimal places.

Always show your working because
marks can be credited even if the final
answer is not correct.
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are psepul to the bo Vo they do not oligfose ACwSs due to
(ili) Urea and chloride ions both become more concentrated as they pass from the lows
. H H t
Bowman’s capsule to the urine in the bladder. m‘”‘%‘rﬁ’?ﬂ%’t

Calculate how many more times urea becomes concentrated compared with

chloride ions.
(3)
0-03 = 2 * ol .7

0'31 - OIQ ' I-DQ_

Llo. 1~ 1w 2=0\2 ximes

ResultsPlus

Examiner Comments

This response gained all 3 marks regardless
of any working shown, as 41.2 is one of the
four acceptable answers.

noW  Hu T-Y9% o peofell- " has :
(i) Urea and chloride ions both becommore concentrated agﬁfetpass from
Bowman's capsule to the urine in the bladder.

Calculate how many more times urea becomes concentrated compared with

chloride ions.
0 ~ l. (3)
OB L, = e & coandoled
0-

TN 068, (6L X coneortratd
Gbrte) 53 °

' *U_rﬂzﬂd;.".flﬁz X Mﬁf{.«/ MIOM
Lol N He chondl_

ﬂ ResultsPlus
Examiner Comments

The answer of 4.12 is incorrect.
Although this candidate has divided,
the value of 6.67 is incorrect but the
value of 1.62 is acceptable, and it is for
this working that 1 mark is awarded.

26 GCE Biology 9BI0 03



‘J v
(i) Urea and chloride ions both become more concentrated as they pass from
Bowman's capsule to the urine in the bladder.

Calculate how many more times urea becomes concentrated compared with
chloride ions.

(3)
wea 2 T 003 = 8966

oumde O-6 =~ ©0.37 = (. 62\

Answer equ(ﬁ)

This candidate scored zero because the
answer is incorrect and the working
gives values that have inappropriate
rounding. Had this candidate divided
66.6 by 1.621 to give an answer, one
mark would have been available.
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Question 4 (c) (iv)

This question asked for an explanation for the fact that there is no glucose in the bladder.
Credit was given for answers that discussed the reabsorption of glucose by active transport
at the proximal convoluted tubule.

(iv) Analyse the data to explain the glucose concentration in the bladder.

(2)

...... Glocose. n. th Blocd pleomen. Bnbua. Ha Filbvede  view

........... -I"ot{“.l? w@d"vkhﬁnl—cé‘lﬂ_mbéuvjagm,

ResultsPlus

Examiner Comments

Examiner Tip

The first two sentences are not
needed. Candidates need to be precise
with their answers.

This answer gains one mark for
reference to reabsorption.

(iv) Analyse the data to explain the glucose concentration in the bladder.
(2)

molecde ¥ so b ol ewher

ResultsPlus

Examiner Comments

This is a better answer because it also points
out the location of the reabsorption.
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Question 4 (c) (v)

This question tested understanding of the role of the loop of Henle in producing
concentrated urine. The mark scheme credited ideas relating to events at the ascending
limb and collecting duct. Most candidates gained a few marks but only the best responses
explained five of the six available ideas in the mark scheme in a concise manner.

(v) Explain how the loop of Henlé is involved in the production of concentrated urine.

(5)
L&Al'.m?% ..... RGAL.... QAR 0. Oh.... Aokt Lhhanc@d ... LV R LI S Y TS VR fhag...... mw..\.mg ..................
..... NCOG.. e UPLAOSROIAR.c. A AT, ... SIS NORML LAY . NOOR R A AN L A D
A0S Sl NSO . SO B OV, AR AR, CE..... ﬁ“ﬂf.m._“.&ﬁmﬁm .......................
bk onn toskinug
O Al S0 4 MGIOAOIAL..., . IEONADLIMRNNES. ... 482 O UL QAT T IO
.......... IAGCLUAIGE . IR . HACES, ... ... SACCURAEES..... ... UMD ... ML ..o LSRRI, .. TN, M

BRvaeg. ... P A NI . Y000y AR e AQAAL . AN AN .. CLND IS

R JAGOAL...... COPUQUIARN. ... COOMENG, ... AAL AUk ... 0AOAL....... Concuakvered. ... Ly L. . Had...........
___________ DG, S0, DD Do ... QUL QARUADIOLR. ... S0 PARGAL  HeOk Al masdlLULAO,

(aAWIVOE .

OIS, SO 0 O OOGAMIAIALA. ... QUOGAIRM.... LA b CAIOER.... MDA HAL.. LARAL......
.......... Lﬂ%s&.mw“ﬁmmmiwkmmwm*mw
wm% ........... ..{aonﬂ ............ M. AR, N Mg ALY S 05 M paliEL.. HMQ!-;jH ............................

PV YT ¥ VNN P, VT MY I W « ¥ Y
(ltu ........... & lh&.uht} ........ b B ik 4G S | R, (OACAEME o)
18 e DAL G . AL, AMIAL... A OLE... chlute and...

This is a typical example of an answer that lost credit
because it lacked detail and precision. The marks were
awarded for knowing the ascending limb is impermeable
to water and that the medulla has a low water potential.

Marking point 4 was not given because the term
'multiplier’ is absent. Marking point 1 is not awarded
because the ions are not named and the process of
diffusion is incorrect. Marking point 6 is not given because
the term 'osmosis' is not evident. The collecting ducts

are mentioned, but not their permeability.

us

A
- OO ResultsP

Examiner Tip

Appreciate that marking
points often have more
than one idea that must be
satisfied before the mark
is awarded. So, detail and
precision are essential.
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Question 5 (a)

The vast majority of candidates were able to name the type of inhibition produced by the
fluoride ions as being 'competitive'.

Question 5 (b)

This levels-based question tested the ability of candidates to modify the apparatus and then
to describe how the modified apparatus could be used. Finally, the question demanded
reference to how significance could be established regarding the rate of anaerobic
respiration. A variety of means of analysis was credited such as calculating a mean,

plotting a graph or calculating the volume from the tube diameter. Higher level analysis
required reference to statistical analysis.

Reference to analysis was used to decide on the level in which an answer could be put. A
response had to have reference to at least one way in which analysis could be carried out to
be deemed worthy of level 2, and at least two ways in which analysis could be carried out to
be deemed worthy of level 3. Marks within each level depended on the number and quality
of the indicative points for modifying, using the modified apparatus and reference to ways
of analysis. The top mark of 9 was only given if reference to statistical testing was given as
one of the ways of analysis.

A number of responses failed to remove the woodlice and these responses were restricted
to level 1. Inappropriate methods that measured aerobic respiration or kept the KOH were
restricted to level 2, provided that at least one way in which analysis could be carried out
was evident.

Discuss how you would modify this apparatus and use it to find out if fluoride
ions have a significant effect on the rate of anaerobic respiration in yeast.

(9)
_________________ Keap... the... Torpecrlire. . Conslon® 7 e reactim... it A diler
.............. beth.. o Rerens. polas s kjeiwacrv&safmv’nm*ﬁt ebe o
_________________ Fill A jlﬂﬂ Tohe . with....a ﬁfuw(ﬂnu(wuﬂ!m o .
.................... fevel . of ]r'ti;lc't with oA Scﬁk,rmaiﬁ
Rﬂ.‘."."nkﬂ...........ﬂﬁ\.ﬂgﬂﬂ.. Arom. Y 1 O S
______________ U wodlitt  with  siiler. . sraa... #ed  Serfrct  peterc.... ...
................ Pt wondlive, . with o mms D T Tabe gk rececd
wwﬂ;ﬂ:&_“!{(w( ....... o n'rz__u _____________ Mvj __________ 20 seemdAS
Af’u{ ............. wesed ide_with o Thucrde . jns.. o 0Tl Tabs.... Mma{f‘:ﬁ;;
__________________ Record . tan.. twtd....ob. B 0. Tk Sore Tt wlacual ...
Cﬂ,wfﬁ'ﬁ, .............. W valente ofr cechon . dimordt. . predaccdd...... 1?5: T
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Examiner Comments Examiner Tip

This example was given a mark of 3. There are many Read the question carefully. This
ideas from the indicative content but this candidate is question expects the modification to
using woodlice and so is restricted to Level 1. replace woodlice with yeast.

Discuss how you would modify this apparatus and use it to find out if fluoride ,{
ions have a significant effect on the rate of anaerobic respiration in yeast.

(9)

vZExammer Comments

This example scored 3 marks. There
are four ideas worthy of indicative
content and the candidate has
replaced woodlice with yeast, but
there is no reference to analysis which
restricts the answer to Level 1.

GCE Biology 9BI0 03 31



32

¢
@ ow you would @) his apparatus and use it to find out if fluoride ,é
Ions have a significant effecton the rate of amaerobic respiration in yeast. @
(9)
o Wooalice 8 remored. onee o can offecy VOume of Oa and cop andk (b
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 nemeSahaly Gnrped
Lokephoanshantk % uSivg G lwater bath

A
ResultsPlus 2/ OO

Examiner Comments

This answer was given a score of 8. There are many ideas from Levels-based i
the indicative content, the woodlice have been replaced by cve E aseh questions ﬁre
yeast and the method is appropriate. In addition, there are two not qttout tthe quantltg/ ¢ ,ft
references to analysis - calculation of rate and calculation of |shwr| eln ’ fe)éare abou
mean. However, to get the top mark at least one analysis had the quality of the answer

o Bagure fem peraun

Examiner Tip

to be a reference to statistical testing. produced.
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Question 6 (a)

This question required candidates to read values from the graph and then use them to
calculate a percentage. A large number struggled to read the correct values from the graph.
If the candidate did not give the correct answer, credit was given for the correct values from
the graph if they were present in the working. The values accepted were 150 for 2014 and a
range between 1240 to 1245 for 2015.

In February 2016, the World Health Organisation (WHO) declared a public health
emergency because of the spread of the Zika virus.

The mild symptoms, such as joint pains, headaches and a slight temperature increase
lasted only a few days. However, Zika virus has been linked to a birth defect called
microcephaly.

The graph shows the number of babies born with microcephaly in Brazil from 2010 to 2015.

1350

1200 4+

1050

900 -

750

600 4

450 4

300 4

Number of babies born with microcephaly

150 4

0

2010 2011 2012 2013 2014 2015

Year
(a) Calculate the percentage increase in the number of babies born with microcephaly

in 2015 compared with 2014,
(2)
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ResultsPlus

Examiner Comments

The answer is incorrect and there is
no working to award a mark, so this
response gains zero.

A

%

Resultst
Examiner Tip

Always show your working as marks

are available from your working if your
answer is incorrect.




6

In February 2016, the World Health Organisation (WHO) declared a public health
emergency because of the spread of the Zika virus.

The mild symptoms, such as joint pains, headaches and a slight temperature increase
lasted only a few days. However, Zika virus has been linked to a birth defect called
microcephaly.

The graph shows the number of babies born with microcephaly in Brazil from 2010 to 2015.
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(a) Calculate the percentage increase in the number of babies born with microcephaly
in 2015 compared with 2014,
(2)
2o\ - \50 ol L
206 = \LkH oot
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\649 - ‘Ll"i'

ResultsPlus

Examiner Comments

The answer is incorrect but the working shows
correct readings from the graph of 150 and 1245,
so 1 mark was awarded.
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In February 2016, the World Health Organisation (WHO) declared a public health
emergency because of the spread of the Zika virus.

The mild symptoms, such as joint pains, headaches and a slight temperature increase
lasted only a few days. However, Zika virus has been linked to a birth defect called
microcephaly.

The graph shows the number of babies born with microcephaly in Brazil from 2010 to 2015.
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!
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150
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Year

(a) Calculate the percentage increase in the number of babies born with microcephaly
in 2015 compared with 2014.

(2)

D= 1246
ZUO. oo = 826.6
|so - 1&
-« 326.6
Nae?
Answer ... ¥ 2t %
ResultsPlus

Examiner Comments

The answer of 727 is within the acceptable
range so both marks were awarded.
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Question 6 (b) (i)

Most candidates were aware of why antibiotics are ineffective against viruses. The most
common accepted response was that they are non-living. The second marking point
required candidates to not only understand that antiviral drugs are needed, but also

to explain why. As such, candidates also needed to mention that antiviral drugs inhibit
replication before they could be given credit.

(b) Zika virus is transmitted to humans by infected mosquitoes.

(i) Explain why another type of drug, rather than antibiotics, has to be used to
treat Zika virus infections.

(2)

ol polNwTeUs ot Mg 2clca
e

Akl o0 aad ageunsl Do

Examiner Comments

<iZResultsﬁlus

This answer gained no marks. There is no reference to viruses being non-living

and although antiviral drugs are mentioned there is no link to them inhibiting
replication.

Many answers were like this one, explaining that antibiotics are only effective
against bacteria and not against viruses and then not offering an explanation.

(b) Zika virus is transmitted to humans by infected mosquitoes.

(i) Explain why another type of drug, rather than antibiotics, has to be used to
treat Zika virus infections.

(2)

....... 0 ummhw fo_

DZExammer Comments

This response gained a mark for

the idea of viruses not being living
organisms but then fails to explain why
antiviral drugs need to be used.

______________ beW wgeadd.

OO ResultsPlus

Examiner Tip

When asked to explain you need to
provide detailed biological reasons.
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Question 6 (b) (ii)

This question was challenging to most candidates. Credit was given for answers that made
it clear that identification of fluorescent mosquitoes was needed because these mosquitoes
would definitely be genetically modified. These GM mosquitoes could then be allowed to
breed, a process that could be repeated for several generations.

o

Scientists have suggested that genetically modified (GM) mosquitoes could be
sed to help combat the spread of the Zika virus.

Mosquito eggs are injected with DNA, from GM mosquitoes. This DNA contains
' a gene for fluorescence. However, only one in a few thousand injected eggs
results in a GM mosquito.

Explain how this procedure could help in the production of large. num_b_g[iEf
GM mosquitoes.

______________ mqmlwumwmtnmem XD M mavgh
...... L4 Nmﬂ\JVu&GMw?m R, }a.m:mm#fm(_u\ﬁ-(nu ’Wf o
. Becanse huy........

..... Aot &M foc Anarcsanca. m@mnly;dznﬂ,dc(way
_____ A bk Thansey, [rna Tuccerppd. GM nanspusiton oo e Il ACA.

ResultsPlus

Examiner Comments

This answer gained 3 marks for
evidence of marking points 1, 2 and 3.
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(i) Scientists have suggested that genetically modified (GM) mosquitoes could be
used to help combat the spread of the Zika virus.

Mosquito eggs are injected with DNA, from GM mosquitoes. This DNA contains
a gene for fluorescence. However, only one in a few thousand injected eggs
results in a GM mosquito.

Explain how this procedure could help in the production of large numbers of
GM mosquitoes.

(4)

Examiner Comments

This is a poor answer gaining no marks as there
is no evidence of any of the marking points.

GCE Biology 9BI0 03
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Question 6 (b) (iii)

Most candidates gained at least 1 mark for appreciating that mosquito nets prevent people
being bitten. The better answers then made it clear that this would reduce the spread of
Zika or appreciated that mosquitoes are vectors for other diseases and therefore the spread
of these diseases would be reduced.

(iii) Explain why the Brazilian government has advised people to use mosquito
nets, even if they have already contracted the Zika virus.

This answer contains all three marking points but can only

be awarded a maximum of 2. The answer shows that biting
is prevented, so is the spread of Zika. It also shows that the
spread of another disease - malaria - is prevented.

(ili) Explain why the Brazilian government has advised people to use mosquito
nets, even if they have already contracted the Zika virus.
(2)

o!f,u}:{%! ......... (oA @/ by w#’”ﬂk/j‘f;ﬁ _______ Mot tan .

Lanw [w'“ i A/{,;Au/*'fm A tan Cagi pafaslec

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

This answer only demonstrates the
idea that mosquitoes spread other
diseases so gains 1 mark.

Look carefully at the number of marks
available and try to include at least that
number of individual ideas in the response.

GCE Biology 9BI0 03



Question 6 (c) (i)

The correct response of 315 was seen in many answers but a surprising number wrote 35.

Question 6 (c) (ii)

This was a challenging question that required candidates to appreciate that this unusual
virus uses its RNA directly in translation to make viral protein and to make more copies of its
RNA.

(i) Unlike human immunodeficiency virus (HIV), Zika is not aretrovirus.

Describe what happens to the Zika RNA once it is in the cell.

(2)
.................... (S]’Ah}anfﬁnﬁﬂ’(”f’h“cwf‘tﬂwkj
......... 1 A DAL B Gl
ResultsPlus
Examiner Comments
This response gains 1 mark for the idea
of making more RNA.
(i} Unlike human immunodeficiency virus (HIV), Zika is not a retrovirus.
Describe what happens to the Zika RNA once it is in the cell.
(2)

an i ouJ .................... du:d@ ................ mﬁo u_:.ml PIO?LRM ............

g}ﬁ;‘:m“m ------ .- anutul ooy tumss Ry i nbigenc.

ResultsPlus

Examiner Comments

This response gains 1 mark for the idea
of translation and viral protein.

Examiner Tip

A response worth 2 marks will need
two distinct ideas in the answer if full
marks are to be credited.
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Question 6 (d)

This question challenged candidates, with many making incorrect reference to restriction
enzymes cutting the polyprotein. Credit was given for the idea that peptide bonds would be
broken/hydrolysed and that a protease enzyme would be involved.

(d) During the replication of the Zika virus, the ten proteins that are coded for in the
RNA are produced as a single polyprotein molecule.

Explain how this polyprotein molecule is converted into ten separate protein
molecules.

<d\ ReSUﬂS Examiner Tip
Examiner Comments

Read questions carefully. It is clear that a
This answer shows confusion over polyprotein is involved not DNA, so mention
the enzyme involved and makes of restriction enzymes is inappropriate.

no mention of the bonds that are
hydrolysed so no credit was given.

(d) During the replication of the Zika virus, the ten proteins that are coded for in the
RNA are produced as a single polyprotein molecule.

Explain how this polyprotein molecule is converted into ten separate protein
molecules.

ResultsPlus

Examiner Comments

This answer mentions the correct
bonds but makes no reference to the
enzyme involved.
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Question 7 (a)

This question required straightforward use of the Hardy Weinberg equation but seemed to

challenge many students.

Many were able to calculate g% as 0.0004, but then used this number to calculate the value
of p using the p + q equation, giving the wrong value of 0.9996.

The correct answer of 3.92% was only seen in about half of the responses. Credit could be
given for the working if the answer was incorrect. Credit was given for each stage of the
calculation in a cumulative fashion.

(a) The incidence of babies born with cystic fibrosis in Australia is 1 in 2500.

Use the Hardy Weinberg equation, p? + 2pq + g* = 1, to calculate the percentage
of Australians who are carriers of cystic fibrosis,

(4)
qa‘o-";ﬁ PPy =l
= .0

Cl Cf 0. 9604 f2f7 ro. oY =/
(p+q) | ;o ,
Jo*f)ol:‘ 4l v
p: ©.99
= 6.960Y Answer ... 3* 9:2_ ................. %

p=

ResultsPlus

Examiner Comments

This is an excellent response with
clearly laid out working and the correct
answer. It gains all 4 marks.
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(a) The incidence of babies born with cystic fibrosis in Australia is 1 in 2500,

Use the Hardy Weinberg equation, p? + 2pq + ¢* = 1, to calculate the percentage
of Australians who are carriers of cystic fibrosis.

L -ﬁ/__ (4)

1 = 2sc0 > 1{{:@.3(04

%
c]jé);—/’m‘aaa.oz ﬁt&ﬁ

<171
{L: @. %

The answer has been rounded up to
4 which is incorrect, but the working
clearly shows the cumulative steps
needed to get as far as 0.0392, so 3
marks were awarded.

Examiner Tip

Always show your working as marks
are available if your answer is
incorrect.
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Question 7 (b)

This question was well answered but the layout of the responses often left much to be
desired. In weaker responses, candidates failed to choose the same letter to represent the
alleles, or used X and Y symbols, or used the letters p and q.

(b) A woman is a carrier of the cystic fibrosis allele. Her partner does not have cystic
fibrosis and is not a carrier.

Use a genetic cross to determine the probability of this woman producing a child
who is also a carrier.

LD omon- (4)

us

Examiner Comments

This answer shows all the marking points
but loses one mark for using different
letters to represent the alleles.

2@ ResultsPlus

Examiner Tip

When choosing letters to represent
dominant and recessive alleles, always
choose the same letter but make one a
capital letter.
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(b) A woman is a carrier of the cystic fibrosis allele. Her partner does not have cystic
fibrosis and is not a carrier.

Use a genetic cross to determine the probability of this woman producing a child
who is also a carrier.

let (ystic Fibwis  abele = A novmal , A dnee géﬁao
An x AR -

Ao L. eh anin S
ha | AR AA

Ra | AR AA

Probability ....... ol

Results+lus
Examiner Comments

This answer shows all the marking
points, albeit in a Punnett square, and
was given full marks.

OO ResultsPlus

Examiner Tip

With genetics questions make sure
to show the parental genotypes and
gamete genotypes as distinct entities.
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Question 7 (c) (i)

This question required candidates to understand that the 7.0% salt solution would lower the
water potential in the mucus and that this would cause osmotic uptake from the lung cells.
Responses tended to use language that lacked the detail required at A level.

(i) Explain why only the fine spray of 7.0% salt solution resulted in mucus that

contained more water.
(2)

......................... ] 1D7nSDlenTshypefrfowcThathmthfﬂl'ttomwtmﬁm

________________________ h ﬂl’]bt‘ﬂk’ﬂL’M;WlWWﬂ]diﬂwﬂadmem{dibdﬁLﬁﬂ
o WIRERY. PerTAL gYad ek vio CHOSIS . Mkd Prudused Corrtatio e,

<?/Zl?esults?@lus

Examiner Comments

This student gained both marks for
stating that the mucus would be
hypertonic and that water would move
into it by osmosis. Failure to have used
the term 'osmosis' would have lost the
second mark.

(i) Explain why only the fine spray of 7.0% salt solution resulted in mucus that
contained more water.
(2)

..................... 7%70/412#&#/«4‘@«@@@;&@/%@«4#/0&@#0/

Examiner Tip

<?/Zl?esultsﬁlus

Examiner Comments

This answer incorrectly describes the
water potential in the mucus and also
fails to use the term 'osmosis' when
describing the water movement. A
mark of zero was given.

When describing water potential note
that a low water potential equates to a
strong solution.
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(i) Explain why only the fine spray of 7.0% salt solution resulted in mucus that

contained more water.

It is clear that this candidate
understands the concept of water
potential and that the water will
move by osmosis so both marks were
awarded.

/aa{«ﬁ&{ ..... ° /c&&ffzﬂu@% ............ Cammtn Me. v tod...

A
@ ResultsP
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Examiner Tip

This candidate uses a symbol to
represent water potential which is
acceptable. The use of symbols or
abbreviations needs careful thought
as they may not always be known or
acceptable in the mark scheme. In

this paper many used the PCT for the
proximal convoluted tubule in question
4(c)(iv). This representation was
accepted but other letter combinations
may not be in future examinations.




Question 7 (c) (ii)

This question required candidates to appreciate that the 0.9% salt solution was isotonic
and therefore there would be no osmotic effect. Candidates struggled to grasp these ideas,
more often commenting on the possible effects of pure water.

(i) Explain why the control group inhaled a fine spray of 0.9% salt solution, rather
than a fine spray of pure water.

(2)

0 E momerat O wwaur
~ (Total for Question 7 = 12 marks)

Cals endt (VINLUS

A
@ ResultsP

us
Examiner Tip
This answer started to gain credit on the The first three lines are not relevant.
fourth line. Both marks were awarded Only relevant information can gain
for understanding that the isotonic credit and the time could be used on
nature of 0.09% saline will result in no other questions.

movement of water. In this question the
term 'osmosis' was not required.

(ii) Explain why the control group inhaled a fine spray of 0.9% salt solution, rather
than a fine spray of pure water.

(2)
____________________________ D ?7§ﬂfffn!amn?l’ﬁﬂfamc“ﬁ'ﬁﬁamméwy
- oo of purte. Nelee. B ostd ., Ahe
burst as Wl qees... ah. ol Lvy ......... o503 .

+IuS
Examiner Comments
This candidate gets 1 mark for

reference to isotonic but fails to link
this to lack of water movement.
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Question 8 (a) (i)

Candidates were rewarded for appreciating that red light is absorbed by chlorophyll.
Red light absorption by pigment only gained one mark. Many wrote about phytochrome
pigments and this level of poor understanding was not credited.

() Explain why red light was used in this investigation.

Examiner Comments

This answer gained 1 mark for the idea of red being
absorbed but there is no reference to chlorophyll
so the second mark was not awarded.

(i) Explain why red light was used in this investigation.
(2)

The ideas of red light being absorbed by chlorophyll
are both evident so 2 marks were awarded.

lee tae m\sj _________ \ﬁwcmt _________ to ﬂiss’ ___________ Eup qu]m ............................................................................

ResultsPlus

Examiner Comments

This answer lacks reference to any of the ideas in the
mark scheme so it gained no marks.
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Question 8 (a) (ii)

This question rewarded students who appreciated that leaf pigment would be present
because the cutting process would have damaged the leaf cells.

(i) Explain the absorbance value at 0 minutes.

ResultsPlus

Examiner Comments

This response contains both marking
points and was given full marks.

(ii) Explain the absorbance value at 0 minutes.
(2)

ResultsPlus

Examiner Comments

This answer lacks any credit worthy
ideas so was given zero.
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Question 8 (a) (iii)

This question required candidates to comment on the effect ethanol has on the
phospholipid component of cell membranes which would allow pigment to escape. Credit
was not given if the term lipid was used rather than phospholipid.

TP MLAK wcq/wf
(iii) Explain the effect of ethanol on plant cell membranes. % (Y
(2)

_________ Whntdn . woud e noim My, EENANO (. AL UL PIAAL. .
o bading by breasewng Ban. Posphonpd. o laiyer auowing. .

Mire Molewdan ro PO Elwougq. .

ResultsPlus

Examiner Comments

This answer makes reference to
phospholipid and to the release of
pigment, so gains both marks.
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Question 8 (b)

In this question, marks were given for starting the line at 0.05 absorbance and then

continuing the line at that level until 60 mins.

Mire Moot
(b) The student also carried out a control, using water in

0.7

Draw a line on the graph to show the results for this control.

(2)
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Time / mins

This response gains no credit because
the line does not start at 0.05 nor does
it remain at that level.

ResultsPlus

Examiner Comments

GCE Biology 9BI0 03

53



(b) The student also carried out a control, using water instead of 40% ethanol.

Draw a line on the graph to show the results for this control.
(2)

0.7

0.6

0.5

04

0.3

0.2

0.1 =

oflillllll IIIJI.IEI[EII

0 10 20 30 40 50 60
Time / mins

ResultsPlus

Examiner Comments

This response gains 1 mark for starting
at 0.05. The second mark is not given
because the line does not remain at 0.05.
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(b) The student also carried out a control, using water instead of 40% ethanol,

Draw a line on the graph to show the results for this control,

(2)

0.7

0.6

0.5

04

03-

0.2

0.1

F
o:ll : -II
0

ResultsPlus

Examiner Comments

This response gains both marks for
starting at 0.05 and for continuing at
that level.

L L LI Ll
Ll

60

GCE Biology 9BI0 03

55



56

Question 8 (c)

This was a low-scoring question, as most candidates did not meet the requirement of the
command word 'justify'. This command word demands evidence to support any statements
made in the answer. Many gave sensible statements but then failed to justify them.

Some did make an attempt to justify but the quality of the justification was not worthy of
A level. For example, the statement that temperature needs to be controlled required the
justification that temperature affects diffusion. The justification that it affects the results is
insufficient.

(c) The student then investigated the effect of ethanol concentration on leaves from
different plant species.

Justify the modifications to the procedure in part (a) that will be required to
obtain valid data.
(5)

Ta. Srep 1 bt Shadenb owldS o eaSute bhak

oM ek MSC) e Mo Sane  $ze , TWS O be dec
—anmSe 16 Yo NSCS s difiint. SizeS. Hun. Maefe vl
be o ciflerenl ameunt. of. p g

j ResultsPlus

Examiner Comments

This candidate appreciates that the leaf
discs must be of the same size and also
provides an acceptable justification
with regard to the amount of pigment.

A

Results#

Examiner Tip

When asked to 'justify' you must make
your statement and then offer a reason.
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(c) The student then investigated the effect of ethanol concentration on leaves from

different plant species.
Justify the modifications to the procedure in part (a) that will be required to
obtain valid data.
(5)
Aﬁ/tﬁm/ /m«a %ﬂn/ﬂ m M/jmm/f' A:\J'Q A
......... ALm;/aAM ‘ace..ama.. a@mL/mmw%ﬁ@/ﬂqu

A’&‘ s’?/ G..L58....
Gl e

a. 17&'94/ o .
. ... éﬁﬂ/’mﬁr/%a&‘jfm/’z%:mﬁ/ ........... % ...... Acmi.....
- Clorme e o Koudel & caned . Th scrme. wsbime af .
 p0litlinn bl lo mansuned. T amaund and L ..

;/ L% shoong f“’z bl Late Ahoulll o B time...

Examiner Comments

This candidate makes several sensible
statements but fails to justify any of them.
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Question 9 (a)

This question was a challenge because data for glass is not shown in the graph. In the better
responses, candidates appreciated this and realised that if glass is used it must have similar
storage properties as the best material in the graph - metal. These properties include the
ability to keep air and moisture out as these would promote germination in storage, an
undesirable event. Credit was also given for appreciating that glass allows for seeds to be
observed without removing the lid. Marks were available for making converse statements
about paper or cellophane.

(a) Analyse the data to explain why seeds are stored in glass containers in the
Millennium Seed Bank.

o)

Examiner Comments

<?/Zl?esults’ﬁlus

This answer makes it clear that glass
will keep water vapour out and that
there is no need to take the lid off as
the seeds can be seen through the
glass. Both these ideas gain credit so
this response was awarded 2 marks.
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(a) @ the data t@ why seeds are stored In@containers in the
ennium Seed Bank.

(4)
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o9 i+ had hanes  peszan:
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..._.:’}V'“ Com koo neyg RENTIS ony TMOeArtC _bum  because Ynuse
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toverdime. Usng  9asS Codminers preveady
hence. Keepms fre«u,i_p

AN OIAT fm. PNFting  —Aerce—affecty—N | dry.  fnd 9ASS ds

oS longer dwna’rdecumwsesorawswdﬂ

<@Zl?esults?@lus

Examiner Comments

o8 v ekeS

This answer makes it clear that seeds
contained in metal have the highest
germination and that paper is not good
at keeping moisture at bay. Both these
ideas are acceptable so this response
was awarded 2 marks.
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(a) Analyse the data to explain why seeds are stored in glass containers in the
Millennium Seed Bank.

(4)

netat  Jh o . the (4‘0{1\[# }aﬂftﬁqt‘zf L.

OF Jtrminaken at _afouno 06 -0/ . e
7}\4= Mo (tY  floctoarc,. - GllopAa uam ..................
pq.p(_rd‘\"wtﬂ "‘C'hth“JD/ ..............

Selminahon. e The @V Spage . (fobdt8AL. ..
ke A ngar  Amont 0 F L 10Omiaaken.
Ulavy J  pno S et o

J Linahon.. (A, 0CCor - / /

fred V. arc éez (/(fmxaﬁ/td

L g Lnanit- fered

................... AV /Y (lear. PePer pay  (he (onevb
Y2 IMING KA. pRAGLALL)L. . e

<@ZResults'fFi‘lus 2@ ResultsPlus

Examiner Comments Examiner Tip

This answer only gains 1 mark for Questions with the command word
the idea that metal has the highest ‘explain’ will not allow full marks to
germination. No explanation is offered be obtained unless there is some
so no more marks are available. reference to biological reasoning.
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Question 9 (b)

The examiners gave credit for answers that made it clear that the use of 50 seeds is needed
to produce a valid measure of viability. Credit was also given if candidates made a sensible

reference to enabling the identification of an anomalous result

(b) Each time the seeds are tested for viability, 50 seeds are used.

1
State why 50 seeds are used.

(1)
...... : %m&%ﬁu&@wtwrwmmmt
................................ MG, S ANQIWRES e
%
Results*lus
Examiner Comments
This answer uses the term 'validity' so
gains the mark.
(b) Each time the seeds are tested for viability, 50 seeds are used.
State why 50 seeds are used.
(m

ResultsPlus

Examiner Comments

This answer makes no reference to
validity so gains no credit.

............................................................... - Io«geswlpfzeh
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Question 9 (c)

This calculation challenged many candidates. The correct answer of 37% year™ or 3.08%
month' was seldom seen, but a mark was available for noting 74 as the answer when

subtracting 16 from 90 in the working
A correct answer that failed to provide the units would only gain 1 mark.

(c) Calculate the rate of change in viability of the seeds stored in a cellophane
container for the first two years.

(2)
b ﬂt] - o>
CRIO { o 2 O = %
!:--._________
y 2~ O
T (
ANSWEL ..o _
ResultsPlus
Examiner Comments
This response does not show the
correct answer or any acceptable
working so gains no credit.
(c) Calculate the rate of change in viability of the seeds stored in a cellophane
container for the first two years,
(2)
é
) TN
0{ 0 — | G
.
2. U
Answer ... (JE; /s ﬂﬂmw“ ......

ResultsPlus

Examiner Comments

3.08% per month is a correct answer so
both marks were awarded.
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(c) Calculate the rate of change in viability of the seeds stored in a cellophane
container for the first two years.

0: Wl oy 2737, Ind yur © 167 2

Answer ';7’3*’3“"

ResultsPlus

Examiner Comments

The answer is correct so both marks
were awarded.

(c) Calculate the rate of change in viability of the seeds stored in a cellophane
container for the first two years.

On- 907
Qfo- 167  QO-16- 74

T4

—

16

(2)

OQ R&Su'ts !';

Examiner Tip

ResultsPlus

Examiner Comments

The answer is incorrect but the working
shows 90-16 = 74 which is acceptable
for 1 mark.

Show your working as a mark might be
available even if the answer is incorrect.
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Question 9 (d) (i)

This question challenged most candidates. The mark scheme credited answers that made it
clear that the viability test requires conditions that are similar to the country of origin of the
seeds because if these conditions are not used, the seeds would not germinate even if they
are viable. Additional credit was given for giving an abiotic factor that affects germination.

(d) Seeds from other parts of the world are stored in seed banks.

(i) Explain how the viability test would be different for these seeds from other
parts of the world.
(3)

..... tﬂﬁwmmaﬁ_a\mpwﬂlmgmﬁtmwmwmf faarg..
_________________ oe.....foown. = boeplod Cplowd seeds will

............ ’Q’V‘ fMMtMUN\dJ[WWWMQMf P\umi%

<iZResults%@Ius

Examiner Comments

This answer makes it clear that
humidity or temperature can affect
seed germination and that the viability
test needs to have these abiotic factors
at the same level as the place of origin.
Therefore, 2 marks were awarded.
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Question 9 (d) (ii)

Candidates who appreciated the role of day length and phytochrome pigments in flowering
did well in this question. However, many failed to make this link and scored poorly as a

result.

(i) Explain why plants grown from these germinating seeds may not flower at the
same time of year as they would have done in their country of origin.

UZExammer Comments

This candidate understands that day
length can affect flowering but makes
no reference to phytochrome, so gains
1 mark only.

OO ResultsPlus

Examiner Tip

Try to include at least the same number
of different ideas in your answer as the
number of marks available.
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Question 10 (a)

This question required candidates to devise an investigation based around principles of core
practical 6. Credit was given for submerging potato and carrot pieces of the same surface
area to volume ratio into at least five concentrations of sucrose or salt concentrations for
the same period of time. These pieces needed to be weighed before and after, and also
dried. The results should be plotted on an appropriate graph so that the point at which the
line crosses the x axis can be found. Additional credit was allowed for understanding that
the age, part of tissue or the temperature should be controlled.

10 (a) Devise an experiment, which uses changes in mass, to compare the water
potential of carrot tissue with the water potential of potato tissue.

(3)

o Mr AFE expeneutt, TR Htme—a—leewlens—e
HrfouioTT € G , T make Sepiad dlukion§ of
& Such e gé.iuﬁg.ﬂﬁ ey horre S Solukigal wWikh

A
Q ResultsP
Examiner Tip

us
This answer only gains 1 mark When devising an investigation make
for reference to five sucrose sure as much detail as possible is
concentrations. Pieces of equal mass given. In theory, a person reading
is not credit worthy. Leaving the pieces your method should be able to carry
for the same time is fine but the out the investigation without needing
marking point also required stating further clarification.

that the pieces need to be submerged.
The pieces were weighed but there is
no reference to being dried.
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10 (a) Devise an experiment, which uses changes in mass, to compare the water
potential of carrot tissue with the water potential of potato tissue.

Aok weaker e (one. ek . She pwe. Gaba) =), St ol
—PLoce. one. . oa. . eouh.. $e0e < contaidd. . Lom?. sutrese. sk
z

o RO PSOX AR 00T SUCe e sl D002 MO

f’(‘f’hmm‘auﬁxmfr,bcm‘ ..... WOMK

<%ZResults@lus

Examiner Comments

This answer gains 2 marks for using
the same sizes of potato and carrot
tissue and for using five concentrations
of sucrose solution.
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10 (a) Devise an experiment, which uses changes in mass, to compare the water
potential of carrot tissue with the water potential of potato tissue.

(5)

74 ey Thrhol\
eetial o e pyit.

__________________ H wtr He alfl sap ancotation, He Ak . wattr potntial.

IS .
ﬂ ResultsPlus 2@ ResultsP

us
Examiner Comments Examiner Tip
This was a good answer that had four Be precise in devising investigations. Give
of the marking points in evidence. The as much detail as possible so that anybody
ideas lacking were submergence of the trying to follow your instructions can do so
tissue samples and control of their age, without having to ask any questions about
part of tissue or temperature. how to do each step.
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Question 10 (b)

This question challenged candidates. Most simply described the data in the table and
offered no explanation. Credit was given for answers that made it clear that the salt
concentration in Salicornia is always higher than the water in the mud and this must be
achieved by active uptake. The consequence of having a higher salt concentration is that

water will be taken up by osmosis.

The results are shown in the table.

0.0 60.0 28
1.6 60.0 1.1
4.8 55.0 0.6
8.0 750 0.2

Analyse the data to explain how Salicornia is adapted to life in salt marshes.

aad dzﬂﬂw#fw LA, Menanes.

mazﬁﬁum e

il raevn e N/uu)y 71 ',

b M&nw@m

ﬁa&mmnd Sadhy condutiom.. Baca I gt 11 adagbdl B oo

(3)

ResultsPlus

Examiner Comments

All three marking points are evident so

3 marks were awarded.

O<b>

ResultsPlus

Examiner Tip

Be careful not to only describe
data from tables when being asked
to explain.
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The results are shown in the table.

0.0 60.0 2.8
16 60.0 1.1
4.8 55.0 0.6
8.0 75.0 0.2

Analyse the data to explain how Salicornia is adapted to life in salt marshes.

(3)

Salicormicn. ports. Yove Vove. o much bigher...swlk. canabmbinn. Ve soomonding.

This candidate appreciates that the salt concentration
in the plant is higher than in the water in the mud
and that this makes osmotic uptake possible. There

is no reference to active transport so this answer was
awarded 2 marks.
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The results are shown in the table.

0.0 60.0 2.8
16 60.0 1.1
48 55.0 0.6
8.0 75.0 0.2

Analyse the data to explain how Salicornia is adapted to life in salt marshes.
(3)

|||||||||||||||||||||||||| ah
e

o Fobraanaas

<l:QZResults@Ius

Examiner Comments

This answer is confused and the
candidate thinks that the numbers
refer to the number of plants and
not salt concentrations. No marks
were credited.
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Paper Summary

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

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

Write concise answers that include detail expected at A level.

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. If 'justify’ is used, then the significance of each answer given
must be explained.

Always show working in any mathematics 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.
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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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