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Introduction

The standard of responses was noticeably higher than in previous series. Centres are now
much more familiar with the content of the specification and the demands of the exam

paper. Candidates are clearly better prepared as a result. Knowledge is good, expression is
improved and there is definitely a difference in the mathematical ability of the candidates.

There were also fewer blank responses.
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Question 1 (b)(i)

'Compare and contrast' is a command word that centres and their candidates are now very
familiar with. The majority of candidates are giving both similarities and differences and not
simply writing two separate descriptions, thereby accessing all the marks.

(i) Compare and contrast the types of chloroplast pigment found in the
seaweeds with those found in the spinach.

Use the information in the diagram to support your answer.
(3)

N gy Gnlan b camtene. Al gl anian  hloophyl o, Only

kle@hlﬂlrﬁf}i)bw&:}lfkf’gmm*l“ml@anoﬂj‘&'ﬂm
broon, . Jeaweed. AL ot onlan  dhe game  oigment fam a

wwap\g\ ...... § .f_?_n.?f}} .......... frlainy )moftmﬂ"’:&j\’l ......................... t Bl foan
N S —

N /\, ResultsPlus
/‘--. Examiner Comments

This is one example of an excellent response which illustrates a
number of the possible mark points.

l’ \ ResultsPlus
\

| Examiner Tip
Always give at least one similarity and one difference when answering
guestions with the 'compare and contrast' command word. Then check
the number of marks allocated to the question to add some more
statements if necessary.
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Question 1 (b)(ii)

Candidates who read the question and understood its expectations generally picked up the
first two mark points. Fewer candidates appreciated or wrote about the need to use the
same solvent when comparing Rf values. Some candidates misinterpreted the question and
described how this chromatogram would have been set up, which has been asked in
previous series.

(i) Describe how the student could identify pigment P using this method.
(3)

Grnmgrcglm*bsdumvfmx\’rf.aﬂcmmﬁw\aﬁjsq\u«M’ﬁf

anameesurs AR N ance | B woved by plapment £

%ccumqransmgb‘;h\m\‘a\ﬂtuﬂwmkée&yﬂkvm

Ovice Ywe Oc vavire s calemtoded omeare € 8w

ok caag Uhed . BV \dﬂ.uﬂ-*@-{_ﬁ Riaprank P by G'.‘wd-\'ua) bua (evua_
P~ € value W Yhe Aaky Lollet

ﬂ ResultsPlus
Examiner Comments

This response illustrates all three of the mark points.

- V ; ResultsPlus
\/

) Examiner Tip
It is imperative that the same solvent is used if Rf values are to be
compared. As it is so important, there is very likely to be a mark for
stating this.
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Question 1 (c)(ii)

This question was very low scoring with many responses simply putting the diagram into
words; describing the different depths that the different light penetrated to.

(i) Explain the positions of the brown and red seaweeds on the submerged rock.
(2)

L. owusny Spamiad, %S Antolsd. Ochwve o hed. Stomverd
EORIRE SN ffmm hah\— ond. 2ed Bghe wonves hed

\/ { ResultsPlus
/--.. Examiner Comments

This candidate has picked up on the idea of avoiding competition and
been awarded the second mark point. However, they have failed to
state the obvious which is that this would result in the seaweeds being
able to absorb as much light as possible.
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Question 2 (a)(i)

This question has been asked in previous series and candidates who have used past papers
and mark schemes to prepare, scored well. A common error was to not state what or who
was being contaminated.

(a) Both students used aseptic techniques to culture the bacteria.

(i) Explain the importance of using aseptic techniques to culture bacteria.
(2)

At prevenks. mnéamna.hm,m{m‘gnhadma,mﬁbem{w
ﬁ(,Ciéj.ﬂ"A Iy tn. the Liguid. wedivon . B [ olse, preceaks..
Shuden ks, ﬁ'arm 3{.}1—1@ infecked. lty o haroaful . Bﬁd‘(ﬂﬂw*

ﬂ ResultsPlus
Examiner Comments

This response starts by describing contamination of the cultures but
does not describe a possible consequence. They then describe a
consequence of contaminating the student so can be awarded the 2
marks in the second set of possibilities.

(a) Both students used aseptic techniques to culture the bacteria.

(i) Explain the importance of using aseptic techniques to culture bacteria.
(2)

&é&ﬁnﬂﬁ!‘:& RN '\\m . ooberde.. rnmamiima &d ek cmw\nmm}g....

’yf(Resuﬁsﬂus
Examiner Comments

This response illustrates the first pair of possible mark points.
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Question 2 (a)(ii)

This question has also been asked in previous series and examiners saw some excellent
responses. One thing that did stand out was the increase in the number of candidates who
could explain why working beside a bunsen burner is significant. This has previously not
really been understood by many candidates.

(i) Explain one aseptic technique that should be used when culturing bacteria.

- (2)
........... Mahnﬁw\ﬁ'ﬂhg!aq.r&kku \n\jm\ﬂ o
Lonsen Savner ov it shonld Le  awudnelaved 2otk q iy
..... q.fﬁhﬂ..u:.........3...mk!.«.se:a.c..u.ﬁ.ﬁa........‘.p..ﬁ.&%s,.m..9.\......}..:u........}s.?...\\..ﬁ..é..........ﬁ.mé.......sﬁ..Q..e...&...n.a..‘.\?.....,ﬁ.mm_..

ﬂ ResultsPlus
Examiner Comments

This response illustrates the pair of mark points that relate to using
sterile equipment.

(i) Explain one aseptic technique that should be used when culturing bacteria.
(2)

....... Tho . comwechion . aivenk.  prevens | ang  aivborne  Lockevia fom

’yf(Resuﬁsﬂus
Examiner Comments

This response illustrates the use of the bunsen burner.
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Question 2 (b)

As commented earlier, the mathematical ability of candidates overall has noticeably
improved since 2020. The last time a question involving logs was asked, the number of
candidates scoring full marks was limited. However, this year, question on logs was
completed properly.

(b) Calculate the growth rate constant (k) of these bacteria between 2 hours and
6 hours of culture.

(2)
log,.N, —log,,N
Use the equation: k= TN — 1090,
0.301xt
where:

log, N, = log,, number of cells at 6 hours

log,,N, = log,, number of cells at 2 hours.

\W 5.2 -9z

© -39\ X &

I

N /\, ResultsPlus
/‘--. Examiner Comments

This response is an example of a common error made by those
candidates who do not really understand logs. It achieves 1 mark and
is treated as a consequential error.

‘”” \ ResultsPlus
\

| Examiner Tip

Don't take log of logs.
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(b) Calculate the growth rate constant (k) of these bacteria between 2 hours and
6 hours of culture.

(2)
k= log, N, —log,N,
0301xt

Use the equation:

where:

log, N, = log,, number of cells at 6 hours

log, N, = log,, number of cells at 2 hours.

V= 2.2 2
© .30\ X 4.

V,: 2 . €6 D Answer ...... Zé‘é ...................

. j\ B
ﬂ ResultsPlus
Examiner Comments

This is an example of a well-laid out calculation that has an answer
expressed to an appropriate number of decimal places.

< ResultsPlus

| Examiner Tip
If the question does not specify how to express the final answer, you
need to decide on an appropriate number of decimal places/significant
figures.
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Question 2 (c)(i)

Marks for ratio questions were up this year partly because the mathematical abiity of
candidates appears to have improved and partly because of added scaffolding to the answer
line, indicating how a ratio should be expressed.

() The number of bacteria in the samples taken after 10 hours were:
398107 171 in the culture of student P

6309573 in the culture of student Q.

(i) Calculate the ratio of the number of bacteria in these two cultures.

(1)

g 3 wttm

)]

83,1\
6304673

ANSWET .o 01

.--I;\

N /\, ResultsPlus
/--. Examiner Comments

An example of a clearly laid out answer.
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Question 2 (c)(ii)

There were some very good attempts to answer this question, with many candidates scoring
both marks.

(ii) Student P and student Q used different methods for determining the number
of bacteria. — — -

State which method each student used.

Give a reason for your answer.

(2)
StudentP  Turbiditu  noesurement . Colorimeter P bSed
Because  loth dmi ond olive bacteria are. cnm’cd....__..._..

student Q... D bution. F[ad:: Drﬂj Livm brﬁﬁzgrmam_,
counfed 5o Lesy nunber in the’ cuktie  after o b

|

ﬂ ResultsPlus
Examiner Comments

A cross-section of methods were seen. The candidate who wrote this
response has referred to two of these correctly.
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(i) Student P and student Q used different methods for determining the number
of bacteria.

State which method each student used.

Give a reason for your answer.
(2)

N\

ig ResultsPlus
Examiner Comments

There were some very good responses that described the use of
haemocytometers in conjunction with exclusion dyes. One such
response is illustrated here.
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Question 3 (a)

Most candidates made the correct calculation but lost the mark for not expressing their
answer in correct standard form. However, it was felt that the number of candidates doing
this was probably down from recent series.

In 2022, it was estimated that 92 million tonnes of textile waste was produced in
theWworld. m—

Textile waste is either\burned or buried \inderground in landfill sites.

(a) Itis estimated that by 2030, there will be 134 million tonnes of textile waste
produced each year, = —_—

Calculate this increase in textile waste.,

Give your answer in standard form.
(1)

xee.

124000000 — AL 000 000

&5, f X 0*

Answer ... ‘b'?.,k\if’ ................. tonnes

N

N /\, ResultsPlus
I'/“----. Examiner Comments

A well laid-out calculation with the answer given in standard form
correctly.

| Examiner Tip

\

Make sure that you know how to express a value in standard form
correctly.
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Question 3 (c)(i)

The meaning of the term sustainable is frequently asked in paper 2 and many candidates
have clearly learnt the definition using past paper mark schemes. However, the question
asks for the meaning as applied to the context of the question, which cost a number of
candidates their mark.

(c) There are companies in Scandinavia that are producing sustainable textiles
for clothing.

One company is recycling textile waste. It is removing dyes and making new
fibres that can be woven.

Another company is using waste from the wood industry, wheat straw and leather
scraps to make fibres.

(i) Give the meaning of the term sustainable, as used in this context.

Jwakonndie (Lather oo
I\ NoVadD /h b(zt})f&aw?w 4/(.4 L.zO)’t(’;

Aol Lasaane, . ot 4

N\

ﬂ ResultsPlus
Examiner Comments

This is an example of the type of response that examiners are hoping
to see.

(1)
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(c) There are companies in Scandinavia that are producing sustainable textiles
for clothing.

One company is recycling textile waste. It is removing dyes and making new
fibres that can be woven.

Another company is using waste from the wood Industry, wheat straw and leather
scraps to make fibres.

(i) Give the meaning of the term sustainable, as used in this context.

T4+ can e defned an  venewak op
U

(1)

N_

ﬂ ResultsPlus
Examiner Comments

This example is more typical of a response from a candidate who has
not followed the instructions carefully enough.

W4\ ResultsPlus
\/

) Examiner Tip
Learning generic definitions is important but if a question asks you for
a definition in a particular context, you need to modify what you write
to fit that context.
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Question 3 (c)(ii)

Candidates find questions using the command word ‘discuss’ quite difficult to answer.
Generally speaking, responses tend to lack sufficient reasoning and do not look at both sides
of an argument.

Responses from less able candidates generally named one or two advantages of recycling the
clothing, restricting them to a level 1 response. The more able candidates could take the
advantage a step further by giving a reason, thus accessing the level 2 marks. Only a few
candidates looked at both the advantages and limitations of the recycling to access the top
mark.
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*(ii) Discuss the extent to which these companies are reducing the conflict
between human needs, climate change and conservation.

Use the information in the question, the photographs and your own
knowledge to support your answer.

e Ompoies.. are.. mamn - SUrC. N
(0 e U !30 clomfﬁg ghnals. mlai_
0re.reducing,. chimaks Change..as. Yhare i
}eaamm’&ﬂ @d. O ix ofw haid o
P22 99 TeMDWﬂ . d@eﬁ .................. W (s
Anaiy. Podute..onort” (Oq _$nan Ust. (!m:hj
o~ ones. {0y 5. ooducod hom the srodigat
0} Qoods, 68 el 05 Me facxpnoywhis
mg,u 0, (sa greenuse. G4 Wshich con
i aNd {0 L
USMf} L,UQS«%Q ,S&IChQS

(6)

C 0000, 05 1655 (OHL wm b:e US2d - e
TRNINI) (x OO)YNQ.Q!\JOQUQ_ céas, (’MM@ 8101)6{( (Udu?ng
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N
ResultsPlus

Examiner Comments

e

This response is awarded a level 3 mark.

-
)
o

-

L \ ResultsPlus
\,

| Examiner Tip
Make sure you understand what is required in an answer for each of
the command words.
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*(ii) Discuss the extent to which these companies are reducing the conflict
between human needs, climate change and conservation.

Use the information in the question, the photographs and your own
knowledge to support your answer.

(6)
emponies....may.... provide......nen._job.., 5. Mey... need . pesple . 1.
...... MPhfmﬁffa@lﬁfmtfmﬁbfﬁ;m&ﬁm&a@
gy Be. Yoost.. T prodluct.....mode...fram... el otepidl. Serve.........
e s A, &b ... ... elen.
.dﬁ‘wd @ /ﬂm bﬁfyﬂr Off&&r J'?W WL st m@ Mf
... leduee...in......cimate.. change.,...as kﬂ'ﬂf Lk s ndt

”m“mm%ﬁfwﬂmyée%m{nﬁaﬂmbmﬂr;&rﬁfq
...k fom e viodl..and . alsq.. facty. LA A.d................
f&mm:dﬁ,;ﬂndmwﬁffmwmyfﬁﬁﬁﬂf
(08, 10......eledsed...comsing... cimete... charge.. Howewer, sing....
wosk......fem....pod... £, 0. fbres. .. #vble..... okans... leger ...
Mol _is... being. Kled.. ... B dneic.. Skinto. ek ... leother..x..........
M. fobnc... Roimal ... Wit ottty m:g.........@m’m@m.._._..f;s.,........_.__._....,_,
N0k Killed. ... Conseave... e 2. oumber oF..animal.. Have

ﬂHlﬂ'ﬁffgfﬂ/ﬁﬁ{@dffwag{d

iz ResultsPlus
Examiner Comments

Another example of a level 3 response.
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Question 4 (b)(i)

There were some good responses to this 'suggest' question, mostly involving the idea that
the water content would vary, either between leaves or at different times of the day.

Some candidates wrote that the wet mass would vary but it was not felt that this was quite
sufficient enough.

(i) Decomposition was measured as a decrease in dry mass of the leaves.

Suggest why dry mass was measured and not wet mass.

ﬂ ResultsPlus
Examiner Comments

This is one example of a reasonable suggestion.

(i) Decomposition was measured as a decrease in dry mass of the leaves.

Suggest why dry mass was measured and not wet mass.
(1)

»

......... and.  is. _equal to erganic matter of leaves.
Also.dny. mass does ot in crease. but wel .
maseaandepenolmgonamom'bm"wo[be"‘

ﬂ ResultsPlus
Examiner Comments

Fewer candidates referred to the biomass being the organic matter.
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Question 4 (b)(ii)

A wide range of responses were seen for this question. Units were not asked for and were
not needed for both marks to be awarded. It was encouraging however that a number of
candidates did give the correct units.

Some candidates did not give their answer to two significant figures, as instructed. The other
reason for lost marks was because candidates tried to work out the percentage decrease
instead of the rate of decrease.

(i) Calculate the rate of decrease in percentage dry mass between 30 days and
120 days for the sugar maple leaves.

Give your answer to twe significant figures.

30 — 6 g'.j'- f:f_ (2]
63-% o d decyreceSée
_...-C-I—E)—"—'- o.él /UPQT Cﬂy ec /
ANSWET ..o

N
\/ ’: ResultsPlus

Examiner Comments

A clearly laid out response.
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Question 4 (b)(iii)

The most frequently awarded mark points were the additional guidance mark point two and
the third mark point. Very few candidates looked at the data carefully enough and gave
conclusions that referred to specific days.

(iii) Describe two conclusions that can be made about the decomposition of

sugar maple leaves compared with the white oak leaves.
(2)

for svgar maple than oak leaves, The decomposition

N\

ﬂ ResultsPlus
Examiner Comments

An example of a fairly typical response.
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Question 4 (c)(i)

The majority of candidates found this calculation very straightforward, provided they read
the values off from the graph accurately.

(c) The biomass of bacteria on the two types of leaf during the 120-day period
was determined. - =

The graph shows the changes in biomass of bacteria on these leaves.
0.6

0.5

0.4 |
Biomass of bacteria 23 s At sugar maple
/a.u. 0.3 N ¥

0.2

_q,_ym :

0.0 ==
0 30 60 9 120
Time / days

white oak

b+ 4
in

() Calculate how many times greater the biomass of bacteria on the sugar maple
leaves is after 30 days compared with the biomass of bacteria at 0 days.

T (1)
033 _ T

"2 e

oo ¥
G125

Answer ......

ResultsPlus

Examiner Comments

A typical, correct, response.
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Question 4 (c)(ii)

There are two reasonable ideas that could explain the increase in biomass; the vast majority
of candidates offered the second pair of responses. Marks did get lost by candidates who
were too vague for mark point one of the second set and simply referred to ‘food'.

(ii) Suggest why the increase in biomass of bacteria after 30 days is greater on the
sugar maple leaves than it is on the white oak leaves.

Give a reason for your answer.

(2)
USRI SE XN T T . mn.u\qum:nnﬂ_ ...... ‘»ﬂt"‘?\g\l%\\lmh

hhgmmm.\ ........ hux;ﬂr"\ﬁdqrna.n\dq:..m“?m\‘hmihm*bu_mhﬁﬂnwﬁ_

Leoxe®, Ond. . 20 At ol CoRun. S COSIRE) On 2. FONCT b Xk, INGPe

.-'III\\ —f
'yngesuﬁsﬂus
Examiner Comments
A nice response that did go into a bit more detail than required for the
2 marks.
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Question 4 (c)(iii)

For this question there are four possible pairs of responses. Probably the second pair was
seen most frequently but again there were vague references to ‘food'.

(iti) Suggest why the biomass of bacteria on the white oak leaves decreased
after 90 days.

Give a reason for your answer.

Vﬁﬁﬂai _____ ‘{i@d
71 foa e whidy,

qov 08 KoMk TN T TN

o be.

’y/gResuﬁsﬂus
Examiner Comments

An example of the second pair of responses - both the one in the
actual mark scheme and the slightly different idea in the additional
guidance.

<, ResultsPlus

| Examiner Tip

If you are writing about 'food' in a question, stop and think if you really
mean food or if you should be slightly more specific.
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Question 5 (a)

There were some excellent responses to this question, many giving far more detail than
expected. Centres are clearly teaching this part of the specification in a degree of detail,
which is presumably interesting the candidates as they are remembering it.

5 Herpes simplex is a virus that causes sores around the nose and mouth.

A modified form of this virus has been developed to infect and kill cancer cells
in humans.

(a) Explain how a cell can become a cancer cell.
(2)

A wudohon octtars N dhe  dumour Suppreesor

gt S0 cel mubiphes uncnm‘n\uhhj as this

ﬂ ResultsPlus
Examiner Comments

This is a very good response which gives more detail than what is
expected for this question.

5 Herpes simplex is a virus that causes sores around the nose and mouth.

A modified form of this virus has been developed to infect and kill cancer cells
in humans.

(a) Explain how a cell can become a cancer cell.
(2)

(oacel...call . f@umd?_/% wlhbsis.. conunacod?otl .
Lfﬂ‘:m/ﬂ'?ﬂlﬂlb P)r'; cen.. Iﬂoppﬂfl
N el

ﬂ ResultsPlus
Examiner Comments

Although this response does not cover such detail as the previous one,
it is more in line with what examiners were expecting.

27 IAL Biology WBI14 01
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Question 5 (b)(ii)

This is a straightforward question that was answered well. It was included to get the
candidates to start thinking about how viruses get inside their host cells and the possible

consequences.

(i) State the function of the envelope proteins.
(1)

Tt o Ndf’l for ﬁf#(éwm‘ to hoSt collses.

Y { ResultsPlus
/'---. Examiner Comments

As expected, the vast majority of candidates wrote about the role of
the envelope proteins in attachment of virus particles to their host
cells.
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Question 5 (b)(iii)

Many candidates took the hint from the previous question and wrote about the virus needing
to be able to attach to the cancer cells and not to the non-cancerous cells.

(iii) Explain why the herpes simplex virus has to be modified before it can be used
to infect cancer cells.

; (2)

R

iﬁ ResultsPlus
Examiner Comments

A nice clear response.
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Question 5 (b)(iv)

There were two possible approaches to this question that were viable and both were seen.
wi viv ¥ v v v peev EAASA V| R L e P
(iv) Expllain how the infgl:tiOn of a cancer cell wi{h herpes sim;Iqe virus can resul‘i-:/‘
in the death of this cell,
(2}

.............. (e | oy tfa”bfﬂfﬂfm“fh{

................. VAN J[m'\dc[,,.!
V(“T""f ‘HM, Ih{’bb-tf‘/'{ Al el

o ;\

Y { ResultsPlus
/--.. Examiner Comments

This candidate has attempted to cover both ideas and is awarded both
mark points for the first idea.

For the second mark point of the first set of answers, candidates have
to clearly be talking about the lytic cycle if they are describing the viral
replication.

T\ ResultsPlus

\ Examiner Tip

Not all viruses undergo latency like HIV does. Many only enter the lytic
cycle and this is when the virus particles are replicated and burst out of
the host cell. HIV only does this when it leaves latency and moves into

the lytic phase.
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Question 5 (¢)

The immunology-based questions are generally poorly done but examiners did see some
very good responses that covered both the humoral and cell mediated responses that would
take place and result in the destruction of the cancer cells. There were noticeably fewer
responses where candidates wrote that the B cells produced the antibody, which has been a
common error in previous series.

Many candidates did not realise that they only needed to start their story after the immune
response had been activated and there were many accounts about the role of macrophages
in presenting antigen to T helper cells. This did not count against candidates but may have
wasted a bit of time.

The first mark point was probably the one awarded the least, with only the more able
candidates appreciating that the infected cancer cell was the actual antigen-presenting cell to
the T killer cells.
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#(c) Using a modified herpes simplex virus activates the immune system.

Explain why activation of the immune system would result in destruction of the
cancer cells. : .

(4)
A&d’wau\clal\o"t:maqrophageher;gul‘r-c,qncer

cells. and.laeeena.spl%HmnMHCﬂndsg

become. MApt—. m:‘:i_g.&n.....P..::ESE.nhn@....ceJl.......d..ll..cw.i.ng ...........
T—-Hﬁ\?er‘C.E“dCA':VQl‘Hl:nqndsn -Ha‘pel"cq_ﬂ .....................

5ex:re+e Gg'l'nyanes qnc; Lo .aleow. prc:lff-e.ra-l'im‘
..... QFT—M ..|.l..E..I:....¢:,eH.5 and B- CE”E.» ‘l’ﬂ allew. ..

T- V “Er- cells 4o scnrel-e per-Fnrin and _d Srvey..
c:r.:-:nCQr* cells.. A\.&c‘? B=cells. dbbeen ani-eal
m-\-\c:ap[qsmmce.ﬂ.ﬁwkzch ...... Sccrﬁ-l'ﬁanhqus
-Pnrnp&mmsdﬁaﬁ,qggluhmhmnth:lq[low
deshuchien ot concer cells by phagocytes . Also
memory..cells. dre produced. -For faster. Secondary.. .,

_mm_ug_e_pes o g,hs*-e {Totll for Question 5 = 12 marks)
) r

r-» a

|

iﬁ ResultsPlus
Examiner Comments

This is a very good response that illustrates a number of the mark
points.

.-r"_'\l

e ResultsPlus
\_)

Examiner Tip

Always specify if you are talking about T helper cells or T killer cells.
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(€) Using a modified herpes simplex virus activates the immune system.

Explain why activation of the immune system would result in destruction of the
cancer cells.

(4)

B T-leper cells . are  ackvaed . with the  antigems

of WNS* T-helper.. . cell  releses  Cytokines 4o ochipare.
BCBHSB“ et PWI&W&M&PMQM'
Ploma cols  produce . Ontifiodias. Aibodres . matk  cancer cells..
with . virus . S 1S colled opsonisation:. T-helper cells _athoted
I::..lélwf‘ cel(a- T-liller celts  ppens.. bores  on’ the Cover coll. .
irvg M The eell Ay furst o T- “Mhemorg an B-memory

@lkﬂm%duceigﬂm-&wﬁmﬂanﬁrnnodw%mi

M\

ﬂ ResultsPlus
Examiner Comments

Another good response.

/ “L" . ResultsPlus

Examiner Tip
In a question such as this, the question itself tells you that the T killer
cell is destroyed so you will not get a mark for stating this in your
answer. You need to give a bit more detail on how it is destroyed.
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Question 6 (b)(ii)

There were some good attempts at this question, which is actually asking candidates to make
conclusions from less than straightforward data.

A large number of candidates started their response by stating that as the metal ion
concentration increased the number of Vibrio samples surviving decreased. This was not
specific enough for this data. The mark point most frequently awarded was the fourth one,
which is not really surprising as this did not require candidates to look as specific
concentrations of metal ions. The least frequently awarded was likely the third one.

Describe the conclusions that can be made about the effects of heavy metal
ions on the survival of Vibrio.

(3)
= HEONY sthil NS d. 1t aSRRCt somptes. OF turying, YOO B AW LM Nahons,
__________ Wp. . A patm?

TR0 e e otk Yoae [ A0adY by Moo, D80 N 0. SWMVE Ak SO0 Ma 2,

L Hign soncontyorions. oF all 3 nekad tons e dw® He sunmgal of \Mono,

N { ResultsPlus
/--.. Examiner Comments

This is an example of one of the better quality responses seen,
demonstrating three of the mark points.

“ \ ResultsPlus
\

| Examiner Tip
When describing conclusions, start with any trends shown and then
look at more specific conclusions, quoting relevent data points.
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Question 6 (c)(i)

Many candidates identified this question as testing them on the natural selection idea and
there were many references to mutations and selection pressures. As seen in responses to
similar questions in the past, the less able candidates either did not specify what the
selection pressure was or else stated that it caused the mutations.

(c) The samples of Vibrio taken from each pond were spread on agar containing
different antibiotics.

(i) The scientists expected the percentage of resistant bacteria to be higher in
the samples of Vibrio taken from the ponds previously treated with antibiotics.

Explain why the scientists expected this difference.

obdes vl bl e *‘fﬂwf
b0 f’m Mm d' )rt ) mﬂw’"ﬂ I fo
s bl stlbe mld  aoneand e i bt
bbb ed oy / Jo Surive .W
fyw [m)»}7 L‘M) iy ’”ﬁ*y
Jf'ﬂa//%/’” ) wﬂwc /iWc m&f

Mfmﬂrém///mww

(3)

.-'::\ i f
S{ { ResultsPlus
/—-.. Examiner Comments

This response illustrates the mark points.

,f'” /

M\ ResultsPlus

\ Examiner Tip

Selection pressures do not cause mutations. Mutations occur and the
selection pressure results in the survival of the organism with the

advantageous mutation.
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Question 6 (c)(ii)

This question was very well answered with only a few candidates giving the difference the
wrong way round.

(i) Some of the antibiotics used were bacteriostatic and some were bactericidal.

State the difference between a bacteriostatic antibiotic and a
bactericidal antibiotic.

(1)
chxxn.\;_m&\\::c}nc_-mhlmlmel'L\op-loq(:g'mtmwlmlqm .........
badeacdal . an i‘aw-"lf..Kﬂ-}:im_La(Lmk ..................................

N

iﬁ ResultsPlus
Examiner Comments

A textbook response.
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Question 6 (c)(iii)

This was one of the most challenging questions on the paper but still elicited very few blank
responses and lots of good attempts. There were a number of ways that candidates could
approach this question but most wrote about looking for changes in numbers of bacteria or
zones of inhibition around antibiotic-soaked filter paper (sets five and eleven).

(iii) The method did not distinguish between bacteriostatic and bactericidal
antibiotics because no colonies grew.

Suggest how the method would need to be modified to show which
antibiotics were bacteriostatic and which were bactericidal.

Give a reason for your answer.
(2)

e of éells Vel cdls,
W ........ GQM onowd e . Ao

st %ﬂ)ﬂ&m )eaaz[ ...... b SWZ&L

(Total for Question 6 = 11 marks)

Decrniofedic

|

ﬂ ResultsPlus
Examiner Comments

This is an example of a response that matched set five pair of mark
points.
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(iii) The method did not distinguish between bacteriostatic and bactericidal
antibiotics because no colonies grew.

Suggest how the method would need to be modified to show which
antibiotics were bacteriostatic and which were bactericidal,

Give a reason for your answer.
(2)
Lanead | st Ay sany ol bF. VRO (1] Swspuwiba...on.. At mgud plat,.

o 25
_annaty, thy pinte) fur #0826 B haovkp to Bl Sownt  buidtal gt
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e oees pladtdmed  onesbatts for (A o AN
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Pvwe AL A e ity )

. ResultsPlus

Examiner Comments

This is a very high-quality response which can be awarded both mark
points from the set one pair of responses.
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Question 7 (a)

There were some excellent responses to this question with many being awarded full marks.
Candidates clearly know the light-independent reaction story very well.

Probably the last mark point was the one least frequently awarded as less-able candidates
tended to end their responses with the formation of glucose, not extending their response
quite far enough to answer the question fully.

7 Increased levels of atmospheric carbon dioxide can lead to an increased rate of
photosynthesis. This s called the CO, fertilisation effect.

This effect varies depending on air and soil temperature, the availability of water, the
availability of nutrients and the species of plant.

Plants that can take advantage of higher carbon dioxide levels will have a greater
increase in biomass.

(a) Describe how carbon becomes incorporated into plant biomass.

Cs\mn ....... de, m\\oe. \x%\\\_ -
e R“%% whida il e cahzed by RU\RLSQO LNTyme .
Yo ofve. 6 C ondecde - m& will Yren ke break oo 2 GO
walecubes. ond wih wsing TR NP and coecsy o
Q\ms\\m}\ukm &BT?&W\\\;: ..... convesied fnta *cnm.f? ........ e ...
CGBLE i\ Yeen 2 83X e used Ya ok RuBR & sdeude
and = ,L Q— Y \m\\\m us.r.c\\-n okt urase » AMase. wa\\

'L.h\t.."m ﬁ .

\( { ResultsPlus
/--._ Examiner Comments

This is an excellent account of the light-independent reaction, which
does contain more detail than needed to achieve full marks.
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7 Increased levels of atmospheric carbon dioxide can lead to an increased rate of
photosynthesis. This is called the CO, fertilisation effect.

This effect varies depending on air and soil temperature, the availability of water, the
availability of nutrients and the species of plant.

Plants that can take advantage of higher carbon dioxide levels will have a greater
increase in biomass.

(a) Describe how carbon becomes incorporated into plant biomass.

(3)

............ viee, N w e e ee L €aD ianakL 00 @peeens There .
B AL S CN e v s S 4 S G\ N 7 SPEE < U YT S oY L S
B =" P @34 = S S s U
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Z ResultsPlus

Examiner Comments

Another example of a very good response.
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Question 7 (b)(i)

The majority of candidates realised that they had to write about enzymes in their response
but not all were specific enough to the context of the question; they did not mention
RUBISCO and tie the role of this enzyme in with the Calvin cycle.

The other mistake made by less-able candidates was not stating the direction of the effect ie.
if the activity increased or decreased, depending on the temperature change they had
chosen to write about.

(b) (i) Explain why air temperature affects the CO, fertilisation effect.
e A T e S
(2)

...................... BEMML? 7 hes ¢ éeW/-P/J Ve Mmeaps. AN (/2ased

............... E’qef;;gféa;.ﬁa]ées(fé/‘/”(ﬂ‘ffw’”ﬁ’ﬂf%f
‘Eflﬂl\tficffw,defq/{awf{ ......... Inglzets € 4%9#*&&4}“””9 ...........

N

¢ { ResultsPlus
/--.. Examiner Comments

This response illustrates the mark points nicely.

’“V ResultsPlus
\

| Examiner Tip
If the question asks you what an effect is, then you must state whether
there is an increase, decrease or no change.
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Question 7 (b)(ii)

This was another question where the candidates could approach their answer in a number of

different ways.

Rather surprisingly there were an expectedly high number of candidates who wrote about
the effect of temperature on RUBISCO.

(i) Suggest why soil temperature affects the CO, fertilisation effect.

chige

(2)
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s

AR ResultsPlus
I/'--.. Examiner Comments

This candidate took the first approach covered in the mark scheme.
Few candidates, including this one, were awarded the first mark point
in this set of mark points but could still be awarded full marks.

A\ ResultsPlus
\ Examiner Tip
Read the question carefully and pause before launching into writing

your response to make sure you don't make any silly mistakes.
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Question 7 (c)

There were some good accounts of the role of water in the light-dependent reaction; another
part of the specification that candidates know well.

(c) Explain why a lack of water availability in the leaves would decrease the
CO, fertilisation effect.

LmMESe. PNorotsis. 05 Ssate s tnde . M end L R EARNE
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e AN @RI 2N s
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N\

ﬂ ResultsPlus
Examiner Comments

A very clear response demonstrating all the mark points.

- lf" ResultsPlus
D

) Examiner Tip
Extended bullet points such as used by this candidate are acceptable
provided they include enough context. A list of words would not be
considered acceptable.
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(¢) Explain why a lack of water availability in the leaves would decrease the
CO, fertilisation effect.

3
ok of (3)

:::::::::::
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/ ResultsPlus

Examiner Comments

A clear and well-constructed response.
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Question 7 (d)

A range of responses was seen to this question. The most common error was to state that
the AM had a lower change in high nitrate soil than ECM without stating that the change was
an increase. This unfortunately prevented the first mark point from being awarded.

The most frequently awarded mark points were the last two. The least frequently awarded
was the second one.

Explain the results of this investigation.

wﬂ/te E%
Mo/ Lt O

e,mwfw'ﬂ/twwmeouwp

“ M\A& PWOU(AM ' (Total for Question 7 = 14 marks)

|

ﬂ ResultsPlus
Examiner Comments

This response illustrates four of the five mark points.
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Question 8 (a)

There were some good responses with many candidates giving reasonable suggestions for
the advantages to the seal for having a large spleen.

(a) Animals, such as seals, that spend much of their time underwater have very
large spleens.

Spleens store oxygenated red blood cells which are released Ento the bloodstream

during a dive.
Explain why a large spleen would help the seal during its dive.
' (4)
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Z ResultsPlus

Examiner Comments

This is an example of one of the excellent responses seen and it
illustrates most of the mark points.
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(@) Animals, such as seals, that spend much of their time underwater have very
large spleens.

Spleens store oxygenated red blood cells which are released into the bloodstream
during a dive.

Explain why a large spleen would help the seal during its dive.

(4)
Vet i hecanse.. de. meb s paable b boadle aodiil . s ne ongmm.
& abr anpilable b Go e

%Z ResultsPlus
Examiner Comments

Another excellent response.
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Question 8 (b)(ii)

Some good responses seen to this question. Most candidates scored the first mark point
provided they referred to the median or middle size of spleen. The third mark point was seen
relatively frequently but the less able candidates described the length of the error bars,

rather than interpreting their meaning.

(i) Describe two conclusions that can be made from this data.

(2)

Bajav. Peoble. have. o higher medran vowme of

Spleen than Sal van pech@ . 'For&emarf_]

Pespte=there is o wider tame of Spleen yolomes

sk x Bajav. pbeose than savan Peore . . ...

/

ResultsPlus

\C/"-\l‘. Examiner Comments

This response achieves full marks.

\V, ResultsPlus
Describing the length of error bars is not making a conclusion.
Interpreting what the length means is a conclusion.

Examiner Tip
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Question 8 (c)

A wide range of responses were seen for this question with the vast majority of candidates
realising that they had to write the natural selection story.

Less able candidates tended to write very superficial generic responses, limiting themselves
to level 1 marks. The more able candidates wrote their response in the context of the
question enabling them to access level 2 and 3 marks.
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*(c) The study analysed the genomes of the Saluan people and the Bajau people to
identify any genetic relationships that correlated with spleen volume,

The scientists concluded that the Bajau had become genetically-adapted
to diving. '

Explain how the Bajau could have become genetically-adapted to diving.
Use the information in the question and your own knowledge to support

your answer. Jue teJ €1y Tz‘:&/ fb/(éﬂ
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¢ { ResultsPlus
/--._ Examiner Comments

This is a level 3 response as the whole story has been covered in the
context of the question.
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*(c) The study analysed the genomes of the S_aylﬂ_mpje and the Bajau people to

identify any genetic relationships that correlated with spleen volume.
e T T e

The scientists concluded that the Bajau had become genetically-adapted
ta.diving.

Explain how the Bajau could have become genetically-adapted to diving.

Use the information in the question and your own knowledge to support
your answer.

(6)
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_ ResultsPlus

Examiner Comments

This is another level 3 response and illustrates how little needs to be
written, if the important points can be pin-pointed, to score highly.
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Paper Summary

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

¢ In the maths questions, pay attention to how to express values - if you are given
instructions on how to do this then these need following but if there are no instructions
then look at the values given in the question and select a suitable format.

¢ In the maths questions, always show your working as you may be able to pick up method
marks even if your final answer is incorrect.

e Appreciate the differences in the meanings of terms such as validity, repeatable, accurate
etc and understand when each term should be used.

e You need to be able to describe what the significance of error bars in terms of the effect of
one variable on another variable.

e When describing trends in data or describing conclusions shown in a graph or table, an
overall description should be given as a starting point and then the individual trends
described separately. Salient values should be included.

¢ In context-based questions you have to include aspects of the context in your response; a
generic response will not score highly.
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Grade boundaries

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

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