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Introduction

The examiners all commented on the high quality of many of the exam scripts. Many
candidates and centres had clearly prepared very well for the examination and had worked
very hard. Most candidates showed good factual knowledge of most topics and wrote
answers that were detailed and contained information that was of an A level standard. Some
candidates underestimated the level of detail needed and tended to lack confidence using
key scientific vocabulary. It is important to use all vocabulary accurately. Mathematical skills
were generally very good, and most candidates seemed to have made every effort to work
through all the mathematical requirements in the specification. Some candidates confused
the demands of the different command words, for example, a common error was to give
descriptions of data instead of giving explanations. The revised specifications have more
emphasis on data handling and analysis, and it was pleasing to see that many candidates
were confident when applying their knowledge to unfamiliar concepts. Some candidates still
lack confidence when handling data and should be encouraged to practice as much data
handling as possible prior to the examinations. The longer, six-mark questions were
generally answered very well, and the examiners thought that the way that candidates now
approach these questions is much improved compared with previous sessions. Overall, the
examiners thought that the standard was very good, and candidates and centres should be
commended for their hard work. Where candidates did less well, it was typically due to
underestimating the depth needed at A level or lacking confidence when applying their
knowledge to unfamiliar data series. During the exam, it is important for candidates to pace
their work so that they do not get left short of time. When answering questions, they should
be guided by the mark allocation rather than trying to ensure that they fill every line.
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Question 1 (b)

This question presented candidates with a scenario about the effect of high temperature on
the structure of egg white albumin protein. Many strong answers were seen that gained at
least two marks, but fewer went on to gain all three. Most candidates recognised that
proteins denature with higher temperature, and many went on to explain that this
denaturation is due to the breakage of bonds such as hydrogen and ionic bonds. A significant
number of candidates incorrectly suggested that covalent bonds such as disulfide and
peptide bonds would also break. Fewer candidates explained that hydrophilic, charged
amino acids would be on the outside of the proteins due to interactions with water and that
after heating, the hydrophobic amino acids would be exposed so that they tend to associate
together. The question stem stated that there were both polar and non-polar amino acids
present - candidates should always be aware that information in a question is usually given
for a reason.
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(b) Raw egg white is a liquid containing dissolved ovalbumin, a globular protein.

Ovalbumin has some amino acids with polar R-groups and some amino acids with
non-polar R-groups.

If raw egg white is heated to a temperature above 70°C, it irreversibly changes
into a solid.

The diagram shows how the structure of ovalbumin changes when heated.

@ heat to

temperature
@ @ above 70°C |

XY

ovalbumin in ovalbumin in
raw egg white solid egg white

Explain why heating ovalbumin to temperatures above 70°C causes egg white to
change from a liquid into a solid.

(3)
7+ ¢ be cause I‘F Yo 1)&-4’ I L4 d'(';m MUy to

T’C ble ?M‘IM tn‘ i Ae o ten Aaw ............

....... Oy ‘ H e 'H”\ l{fmfwﬂlf‘“&tﬁgh)‘t‘}'e

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for the idea that protein denatured. No
further detail was given.

PR
R \ ResultsPlus

Examiner Tip
When referring to denaturation, always state which bonds are broken.
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(b) Raw egg white is a liquid containing dissolved ovalbumin, a globular protein.

Ovalbumin has some amino acids with polar R-groups and some amino acids with
non-polar R-groups. &

If raw egg white is heated to a temperature above 70°C, it irreversibly changes
into a solid.

The diagram shows how the structure of ovalbumin changes when heated.

@ heat to

temperature
@ @ above 70°C |

& &

ovalbumin in ovalbumin in
raw egg white solid egg white

Explain why heating ovalbumin to temperatures above 70°C causes egg white to
change from a liquid into a solid.
(3)
LWnen Ahe ovwalbumin i3 heated . above 707G, the. globulan...
th’.«n (Snlv.hl-e.. Shudbwe.. e cause.. itls.. h‘-jd«rnph.hu.c. ml
wdsade ) and. s aclzudec Shoackuce. ) Voses.. 4. hﬂdi&w
freaeat an he melecode QWM% down by hﬁh Yomprerol s ...
(Mydogea bonds , diswdphide , (onie boadks ) .50 ik (oo ses als
Wth&and‘h&%1h$ﬂ%rﬁnpiqﬁ-¢nq[0r\?l.uf
pntaf,iq’rmmi&mhjikm?:n ....... boad ...t ke ...
Ati&wlenﬂ;Tb\m&ratfJaﬁMSLmnlub\(jmam

A& Solid ., H non crcwlon. Shwchwes . .

AN

i( ResultsPlus
Examiner Comments

This answer gained three marks. The candidates states that hydrogen
bonds are broken leading to the loss of tertiary structure and also
states that the hydrophilic amino acids are dissolved in water on the
outside. There are a few confused aspects in the answer but the three
points are not negated.
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(b) Raw egg white is a liquid containing dissolved ovalbumin, a globular protein.

Ovalbumin has some amino acids with polar R-groups and some amino acids with
non-polar R-groups.

If raw egg white is heated to a temperature above 70°C, it irreversibly changes
into a solid.

The diagram shows how the structure of ovalbumin changes when heated.

@ heat to

temperature

@ @ above 70°C,
8 9

ovalbumin in ovalbumin in
raw egg white solid egg white

Explain why heating ovalbumin to temperatures above 70°C causes egg white to
change from a liquid into a solid.

(3)

wnen ﬂte Sué.ftamqg Waébu.rmw ,t: e.x,oo.cect a,‘D br,gdu

.W‘M m.w Md O m/rf‘tf‘er__r,é,@, (‘Mw

'_rf?’ dmc,@ am,eﬂ whaibe is ::odced rt’ ﬂ,«.rn.r mnd

¢ ResultsPlus

Examiner Comments

This answer gained one mark for the idea of denaturation.
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Question 2 (b)

This maths question required candidates to calculate the volume of protein digested.
Candidates needed to calculate the volume of the cylinder before and after incubation. The
volume digested was calculated by subtracting the initial volume by the final volume. The
answer also required units to be converted from cm into mm and the answer given to two

significant figures. Many strong answers completed the calculation to gain all three marks.
Common errors where candidates did not gain full credit were:

e only calculating the volume of the cylinder at the end.
e not giving the answer to two significant figures.
e incorrectly converting units from cm into mm.
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(b) A student investigated the digestion of gelatine protein by pineapple juice.
This is the method used.
Step 1: Make a solid disc of gelatine protein, with a depth of 1cm, in a Petri dish.

10wamm

Step 2: Cut out a circular well with a diameter of 2 cm in the centre of the disc.
2 0w am
Step 3: Fill the well with pineapple juice.

Step 4: Incubate the dish for one hour at 37°C,

Step 5: Measure the diameter of the area that has been digested by the
bromelain enzyme.

The diagram shows a gelatine disc before and after incubation with the
pineapple juice.

area of gelatine that

el has been digested

The diameter of the circular area that had been digested after one hour was 6cm.

Calculate the volume of gelatine that had been digested. i
Give your answer, in mm?®, to two significant figures.
Volume of a cylinder = il
n=3.14
3 3)
Uoluman a% C’-ﬂawi-“lm : PAL I 30:' > 10 = 18160*“"‘
\'Q\.anmﬂ%’ wriedl s glb‘ x ‘Dz x 10 = Q‘HDMME
28260 ~-3\4p = 285120 o
Answer..... &8 120 ... mm’

ResultsPlus

Examiner Comments

This answer gained two marks. The volumes, unit conversion and
subtraction have been calculated correctly but the answer was not
given to two significant figures.
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(b) A student Iinvestigated the digestion of gelatine protein by pineapple juice.

This Is the method used.

Step 1: Make a solid disc of gelatine protein, with a depth of 1cm, in a Petri dish.
Step 2: Cut out a circular well with a diameter of 2cm in the centre of the disc.
Step 3: Fill the well with pineapple juice.

Step 4: Incubate the dish for one hour at 37°C.

Step 5: Measure the diameter of the area that has been digested by the
bromelain enzyme.

The diagram shows a gelatine disc before and after incubation with the
pineapple juice.

area of gelatine that

wall has been digested
>

The diameter of the circular area that had been digested after one hour was 6cm.
Sim—— ——

Calculate the volume of gelatine that had been digested.

Give your answer, in mm?’, to two significant figures, € G O

Volume of a cylinder = ar’l CuA == LWAWA

n=3.14

G - 3Mx3r 10
a-_ Ebw&w

= 36uw
k-_ ﬂ,Ow\

(3)

e 3\

Z ResultsPlus

Examiner Comments

This answer gained one mark. The final volume has been calculated
but the initial volume has not been calculated.

\. J
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(b) A student investigated the digestion of gelatine protein by pineapple juice.
This is the method used.
Step 1: Make a solid disc of gelatine protein, with a depth of 1cm, in a Petri dish.
Step 2: Cut out a circular well with a diameter of 2¢m in the centre of the disc.
Step 3: Fill the well with pineapple juice.
Step 4: Incubate the dish for one hour at 37°C.

Step 5: Measure the diameter of the area that has been digested by the
bromelain enzyme.

The diagram shows a gelatine disc before and after incubation with the
pineapple juice.

area of gelatine that

well has been digested

The diameter of the circular area that had been digested after one hour was 6 cm.
Calculate the volume of gelatine that had been digested.

Give your answer, in mm®, to two significant figures.

Volume of a cylinder = nr’l Pows 5 1 o

n=3.14 W |
A z - (3)

a(v)x] = 3.lb t(o) ¥lo < 31 up

w (3fxl 7 2826 mlse)Txie S 2B2be

282606-31kp = 28120

Answer ... . mm’
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e N\

N
y 1{ ResultsPlus
/--.. Examiner Comments

This correct answer gained all three marks. All the working is very clear
- this is an example of good practice as even if the final answer is
incorrect, some credit may be gained from the working.

e N\

lf \ ResultsPlus
\

Examiner Tip

Always show working for calculations - you may get some credit even if
the final answer is incorrect.
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(b) A studentinvestigated.the digestion of gelatine-protein by pineapple juice.
This is the method used.
Step 1: Make a solighdlissafigelatime protein, with a depth of 1 cnr;, in a Kakkkelish.
Step 2: Cut out a Gisemiaswell with a diameteselaenwin the centre of the disc.
Step 3: Filkthewell with pineapple juice.
Step 4: Incubate the dish forgnednoumatdiac,
Step 5: Measuiathe diameter.of the-areathat-has-been-digested by the

bromelain enzyme.
The diagram shows a gelatine disc before and after incubation with the
pineapple juice.
well area of gelatine that
‘ 05 been digested

E

Calculate the volume of gelatine that had been digested.
Give your answer, in mm®, to two significant figures.

Volume of a cylinder = nrl

n=3.14 A=~
(3)
BN NALDANCN A0 - 1000 = 3000 T
YCx (% x L . A
vk x 30

Afer woukaldn Answer 23@0& mm®
W% x(
Y x 33 x £ As0O

ResultsPlus

Examiner Comments

This is another good example of a correct answer that gained all three
marks. The working is very clear.

(.
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Question 2 (c)(i)

This question assessed the candidates knowledge of the effect of increasing substrate
concentration on enzyme activity. Strong answers described the increase in rate, followed by
the levelling off and went on to explain that increasing the substrate concentration increases
the rate due to more enzyme-substrate complex formation and the rate levels off when the
enzyme concentration becomes limiting. Weaker answers tended to just give descriptions
and some candidates did not read the question carefully and compared the rates at different
concentrations of copper sulfate.
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(c) Bromelain also digests other proteins.
The student also investigated the effects of changing the concentration of a
soluble protein, and the addition of copper sulfate on the rate of digestion of this
soluble protein by bromelain.

The results are shown in the graph.

A no copper sulfate
e medium concentration of copper sulfate
:;ee:tfion ’,’: ----------------------- high concentration of copper sulfate
f"””
>

concentration of soluble protein

of tltfton
(i) Explain the effect of increasing substrate concentration on the rate of \egfwest]
digestion of the soluble protein. Mmumme ey

(2)

a @reS w1 enyYmeg (ﬂm fuare | S
.................................................................................. %4 anol pm_eenhde. mhmm aﬂ qum CHaN el

Wos'w-tw M At AR voL guce Hie cmmuivtmm erm:qui
" Wuﬁ beums @ whng f—acm" G al Ul e achve ale

ﬂR&suﬁsﬂus
Examiner Comments

This is an excellent answer that gained both marks. There is a clear
description of the increase in rate and levelling off and explanations
given for the increase and levelling off.
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(c) Bromelain also digests other proteins.
The student also investigated the effects of changing the concentration of a

soluble protein, and the addition of copper sulfate on the rate of digestion of this
soluble protein by bromelain.

The results are shown in the graph.

A no copper sulfate
ommmmmmmmesmaa- medium concentration of copper sulfate
::;ee:tfion /T R high concentration of copper sulfate
/4 '_d

concentration of soluble protein

(i) Explain the effect of increasing substrate concentration on the rate of
digestion of the soluble protein.

(2)

This answer gained two marks. There is a description of the increase
and level off and the candidate goes on to explain that the rate levels
off as all the active sites are occupied.
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(c) Bromelain also digests other proteins.
The student also investigated the effects of changing the concentration of a

soluble protein, and the addition of copper sulfate on the rate of digestion of this
soluble protein by bromelain.

The results are shown in the graph.

A no copper sulfate
—————————————— medium concentration of copper sulfate
‘ :
:;;ee:ﬂ el A high concentration of copper sulfate

b

concentration of soluble protein

(i) Explain the effect of increasing substrate concentration on the rate of
digestion of the soluble protein.

(2)

LJIeSxeaRI0Y Suesktare concentca¥ion tngeqses ine caxe oF

D06 A5 XNE  SUBRYAYE was been vsed ve

a\ o )
ResultsPlus

Examiner Comments

This answer gives a correct description for one mark but there is no
correct explanation for the levelling off.
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(c) Bromelain also digests other proteins.
The student also investigated the effects of changing the concentration of a

soluble protein, and the addition of copper sulfate on the rate of digestion of this
soluble protein by bromelain,

The results are shown in the graph.

rate of
digestion

no copper sulfate

---------------- medium concentration of copper sulfate

A high concentration of copper sulfate

v

concentration of soluble protein

(i) Explain the effect of increasing substrate concentration on the rate of
digestion of the soluble protein.

(2)

The the ek ﬁ &?,ahm nueases The mwﬁnmi Soubls,. pm%un
oldg. INUROAA.. (und.. ct\mm%’h ..... 308 besosian o ik ‘ncreasss.
.mzﬂm Yubgroks. . mum ot e W.WMM&W% P

00, 0A60 ok maamm....m_...mbanm lnm%ng wosok.

mmmmmmmmgwgt&mmmmmmsmsmmm ........
hhol)‘lﬂn,m‘mtm#wm&hmaﬂm .............................

-

I\

i( ResultsPlus
Examiner Comments

This is an excellent answer that gained both marks. There is a clear
description and the candidate clearly explains both the increase in rate
and the levelling off.
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Question 2 (c)(ii)

This question presented candidates with the effects of adding different concentrations of
copper sulfate on the rate of digestion of protein by the enzyme. Most candidates recognised
that the copper sulfate was acting as an inhibitor although a significant number incorrectly
stated that it was a competitive inhibitor or stated that it was either competitive or
non-competitive. The rate never reaches the maximum rate even when there is a high
concentration of substrate so that the inhibitor would not be competitive. Strong answers
explained that the copper sulfate would cause a change in the shape of the enzyme so that
the substrate would no longer fit into the enzyme's active site. Some candidates gave very
impressive answers correctly referring to allosteric binding and how it changes the active site
shape. Weaker answers tended to give vague descriptions of the results.

(i) Explain the effect of copper sulfate on the rate of digestion of the
soluble protein.

e Uj/lﬂ-ﬂe . (Total for Question 2 = 8 marks)

——
\( { ResultsPlus

Examiner Comments
This very good answer gained two marks. The candidate states that the

copper sulfate is an inhibitor and prevents the substrate from binding
with the enzyme.
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(i) Explain the effect of copper sulfate on the rate of digestion of the

soluble protein.
(2)

jmﬁ%mmm%@p@xs%ﬁ A 520, a0 Kligpdean

Jmo WWMWMW kgmwm anal....

¢ ResultsPlus

Examiner Comments
This excellent answer gained both marks. The candidate clearly states
that the copper sulfate is a non-competitive inhibitor and binds to
allosteric sites.

(i) Explain the effect of copper sulfate on the rate of digestion of the

soluble protein.
(2)

wmffemmwhiwdqmmq bwmqucwj

Z ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that copper sulfate is
a non-competitive inhibitor.
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Question 3 (a)(ii)

This question required candidates to calculate the width of a cell when given the diameter of
the image and the magnification. The question also required a unit conversion and the final
answer to be given to one decimal place. Most candidates were able to gain at least one
mark with many gaining both. The main error was incorrectly converting between cm and
micrometres. Candidates should be fully familiar with how to convert between units.

OMm
(ii) Inthe photograph, cell X has a width of 0.8cm. X100

3000 $um ¢

Calculate the actual width, in micrometres (uzm), of cell X.

The magnification of the photograph is x1500. .

Give your answer to one decimal place.

(2)
Moo
ey =
achol = B = S00O0 .
mog SO - 3
5. 333
Answer ... S? .......................... Hm

Examiner Comments

’ 4 ResultsPlus
A

This is a good answer that scores two marks. The candidate has also
shown all their working clearly.
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(ii) In the photograph, cell X has a width of 0.8cm.
The magnification of the photograph is x1500.
Calculate the actual width, in micrometres (zm), of cell X.

Give your answer to one decimal place.
(2)

M*UA ﬁ*\/M X 1000

D‘? = 00ﬂ§13
As00

0.0 6533Imm = 0.5Iym

.'\ o
iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for a correct magnification calculation
but the final answer is wrong due to an incorrect unit conversion.

—
-_—

Answer ... 0TS

(li) In the photograph, cell X has a width of 0.8cm.
The magnification of the photograph is x1500.
Calculate the actual width, in micrometres (um), of cell X.
Give your answer to one decimal place.

I o8 =y
Ae =5 = B = 5 33 x\¢  cm

[aal
“
= Boyy aae ™

~o= 533 um

Answer ..5,33

N\

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark. The calculation is correct but the final
answer has been given to two decimal places.

(2)

6
d m = | x\& Um

. um

Hm
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Question 3 (b)(i)

This question was well answered and most candidates were able to interpret the histogram
to determine the correct number.

Question 3 (b)(ii)

This question discriminated well generating a wide range of scores. Candidates were
presented with unfamiliar data regarding the percentage of DNA damage in sperm and the
risks of pregnancies not going to term. Candidates were then asked to evaluate whether the
data and investigation supported a conclusion. With evaluation questions, full marks cannot
be awarded if only one side of the argument is given. Strong answers often stated that there
was a higher percentage of sperm with more than 25% DNA damage associated with
pregnancies not going to full term and that when there was little DNA damage, there was a
high chance of pregnancies going to full term. Stronger answers also went on to consider the
investigation and often referred to other factors that may affect the pregnancies, such as
maternal health and the unevenness of the group sizes. Weaker answers tended to get one
or two marks, often for a description of how the data supported the conclusion and / or one
reason why the investigation may not be fully valid.

23 GCE Biology B 9BI0 02



(b) Some pregnancies do not develop to full term, so no baby is born.

Damage to the DNA of sperm is thought to be one cause of pregnancies not
developing to full term.

Scientists investigated if there is an association between the production of sperm
with damaged DNA and the risk of pregnancies not developing to full term.

The percentage of sperm cells with DNA damage was determined for\130 men

where there was a history of pregnancies not developing to full term.

The percentage of sperm cells with DNA damage was measured for 78 men where
pregnancies developed to rm. At

The graphs show the results of this investigation.

b A Men with partners with history of
‘0”\‘) pregnancies g‘lo‘t. developing to full term
25 |50
|4
20
15
Number of men
10
5
5. 2
ggﬂﬁngmimamimamimgzg
2324488344488 84884887
—__»
Percentage (%) of sperm cells with DNA damage
Men-with partners where pregnancies
G phn L developed to full term
25
20
15
Number of men
10
5
0

Percentage (%) of sperm cells with DNA damage
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(i) The scientists concluded that having more than 25% of sperm with damaged
DNA leads to a high risk of pregnancies not developing to full term.

Analyse the data to evaluate this conclusion.
(4)

SThe . Ondusimn, 1800 Yatid be Commge Rede ¢ agy celinbe |
o A Sample. 52215 Hoo sonadl TW? resi J.hows...wfcgim_ﬁgn;

*aaw %«w ....... uwer _________________

0k A . N L24). WA bedear
/ o)' Srm'm m’h DONA L dopnese,  evush Loor®n

: %@&W\% DN ASN§< 4 SPLm ARl e AT
‘ o, PRAUT WOR . prtg nsinvi Y ddn '

) T’ms s ﬁ‘w e Vo At cdhizile A omeks fi bm .

b P

M {PND WN In At BGr e mgEy. nen Wpve ar e 2
MNNRO 5 o b in e, fe g Sl i Inen e Lo
LA e DY valid condmb b be g€ MAny I NN i guadp. ket

¥ 1 A N . M Hlm m ro) d
(NG U Moph il ok, Gt N ﬁmlforomqnmass;ms Ll

2 ResultsPlus

Examiner Comments

This is an excellent answer that gained all four marks. The candidate
has considered the reliability of the data (sample size), the possibility
of other factors and how the data supports the conclusion from both
graphs.

)
Q) Resutt=Pus

With evaluate questions, make sure that you have points that both
support and counter an argument or conclusion.
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(b) Some pregnancies do not develop to full term, so no baby is born.

Damage to the DNA of sperm is thought to be one cause of pregnancies not
developing to full term.

Scientists investigated if there is an association between the production of sperm
with damaged DNA and the risk of pregnancies not developing to full term.

The percentage of sperm cells with DNA damage was determined for 130 men
where there was a history of pregnancies not developing to full term.

The percentage of sperm cells with DNA damage was measured for 78 men where
pregnancies developed to full term.

The graphs show the results of this investigation.

Men with partners with history of
pregnancies not developing to full term
& F7
20
15
Number of men

10

5

0 E

m O W
33338383334 38388143
Percentage (%) of sperm cells with DNA damage
Men with partners where pregnancies
developed to full term
25
20
15
Number of men

10

5

0

SREIITAIIINEEEEI]

m = g M~ = e]

95-100

Percentage (%) of sperm cells with DNA damage
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(i) The scientists concluded that having more than 25% of sperm with damaged
DNA leads to a high risk of pregnancies not developing to full term.

Analyse the data to evaluate this conclusion.

____________ HCALL. (Zf mem. Wrbh O=51 downage s anly...

a.men.. .2k MO ) /’mﬁ?_?.e.} —_—

2 ResultsPlus

Examiner Comments

This answer gained two marks. The candidate has correctly stated that
there is an increase in the number of men with more than 25% of
sperm with DNA damage associated with pregnancies not going full
term and that when pregnancies do go full term, there is a high
number of men with 0-5% damage.
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(b) Some pregnancies do not develop to full term, so no baby is born.

Damage to the DNA of sperm is thought to be one cause of pregnancies not
developing to full term.

Scientists investigated if there is an association between the production of sperm
with damaged DNA and the risk of pregnancies not developing to full term.

The percentage of sperm cells with DNA damage was determined for 130 men
where there was a history of pregnancies not developing to full term.

The percentage of sperm cells with DNA damage was measured for 78 men where
pregnancies developed to full term.

The graphs show the results of this investigation.

Men with partners with history of
pregnancies not developing to full term
s 5
20
15
Number of men
10
5
0 B
EEERHSR?“RH$2$E§§$“§
rdddddhddddssddddy
Percentage (%) of sperm cells with DNA damage
Men with partners where pregnancies
developed to full term
25
20
15
Number of men
10
5
0

Te ﬁﬂﬁ#’:

$3ei3T31398385828383

Percentage (%) of sperm cells with DNA damage
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(i) The scientists concluded that having more than 25% of sperm with damaged
DNA leads to a high risk of pregnancies not developing to full term,

Analyse the data to evaluate this conclusion.

NN T T | Y. S ok ViAo ea P&rw)

e Ny G e i 'nw--a.\»:)"k LouwrS S

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

O fe SUCCSSP OOy LGS .

/ ResultsPlus

Examiner Comments

This answer gained one mark for stating that there are more sperm
with greater than DNA damage associated with pregnancies not going
to full term. No consideration of the quality of the investigation is
given.
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(b) Some pregnancies do not develop to full term, so no baby is born.

Damage to the DNA of sperm is thought to be one cause of pregnancies not
developing to full term,

Scientists investigated if there is an association between the productio
with damaged DNA and the risk of pregnancies not d full term.,

The percentage of sperm cells with Dld:_;___darmggmas determined for 130 men__
where there was a history of pregnancies not developiW

The percentage of s Is with DNA damage was measured for 78 men where
pregnancies developed to full -

g

The graphs show the results of this investigation.

Men with partners with history of
pregnancies not developing to full term
= BE
20
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Number of men
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5
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Percentage (%) of sperm cells with DNA damage
Men with partners where pregnancies
developed to full term
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Number of men
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Percentage (%) of sperm cells with DNA damage
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(i) The scientists concluded that having more than_25% of sperm with damaged
DNA leads to a high risk of pregnancies not developing to full term.

Analyse the data to evaluate this conclusion.
(4)
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Examiner Comments

This is an excellent answer that gained all four marks. The data is used
to explain how it supports the conclusion and the candidate then goes
on to explain that the samples are uneven, there are other factors and
that maternal health needs consideration.
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Question 4 (a)(ii)

This question presented candidates with diagrams and information about the structure of
samphire and asked them to explain how samphire is adapted to live in areas next to the sea
where it is often flooded with sea water. Strong answers explained:

e the small leaf surfaces and thick cuticle that prevent transpiration and evaporation of
water.

¢ the presence of air spaces to store carbon dioxide for photosynthesis.

e the use of the stem as an organ of photosynthesis since the leaf surface area is small.

e the presence of salt in the cells to lower the water potential and prevent water loss by
0SMOsis.

Weaker answers tended to pick up one or two marks, often for the reduced water loss due to
the small leaf surface area and thick epidermal layer. Some candidates simply gave
descriptions of the adaptations rather than explanations - it is important to be fully familiar
with all the command words. Weaker answers often referred to the salt concentrations but
did not refer to water potentials or the prevention of water loss by osmosis. At A level, it is
important to refer to water potentials rather than concentrations.
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(i) Samphire is one of the few plants that can grow in the areas close to the sea.
Samphire plants have very small leaves and swollen stems.

The diagrams show a samphire plant and a cross secflbn through the stem of
a samphire plant.

i

Explain how samphire is adapted to grow in areas of saltmarshes closest to
the sea.

thick epidermis

and waxy cuticle palisade cells

containing
chloroplasts

cortex containing
large cells

with high salt
concentration
and air spaces

vascular
tissue

(4)
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/'--‘: Examiner Comments

This is a very good answer that gained all four marks. The candidate
explains that the waxy cuticle reduces water loss and that the high salt
concentration lowers the water potential, reducing water loss by
osmosis. The candidate also correctly points out that the palisade cells
in the stem contain chloroplasts and so are photosynthetic.

s ResultsPlus
<

Examiner Tip
Make sure that you know what all the different command words

require. For example, explain and describe require different types of
answer.
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(i) Samphire is one of the few plants that can grow in the areas close to the sea.
Samphire plants have very small leaves and swollen stems.

The diagrams show a samphire plant and a cross section through the stem of
a samphire plant.

i

Explain how samphire is adapted to grow in areas of saltmarshes closest to
the sea.

thick epidermis

palisade cells
containing

chloroplasts

cortex containing
large cells

with h!gh salt
concentration

and air spaces

vascular
tissue

(a)
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/--.‘: Examiner Comments

This answer gained four marks. The candidate has correctly stated that
the samphire has a thick epidermis to reduce transpiration, there is a
lower water potential in the cells reducing water loss by osmosis and
that the palisade cells in the stem perform photosynthesis.
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(i) Samphire is one of the few plants that can grow in the areas close to the sea.
Samphire plants have very small leaves and swollen stems.

The diagrams show a samphire plant and a cross section through the stem of
a samphire plant.

dil

Explain how samphire is adapted to grow in areas of saltmarshes closest to
the sea.
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thick epidermis

and waxy cuticle palisade cells

containing
chloroplasts

cortex containing
large cells

with high salt
concentration
and air spaces

vascular
tissue
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/'--t Examiner Comments

This answer gained two marks for correctly explaining that the reduced
leaf surface area reduces transpiration and that the thick epidermis
will also reduce water loss from the surface.
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(i) Samphire is one of the few plants that can grow in the areas close to the sea.
Samphire plants have very small leaves and swollen stems,
S m?@ < L
The diagrams show a samphire plant and a cross section through the stem of
a samphire plant.

thick epidermis am el

and waxy cuticle (W20 -

palisade cells
containing
chloroplasts

cortex containing
large cells

with high salt
concentration
and air spaces

vascular
tissue
\Mamphim is adapted to grow in areas of saltmarshes closest to
the sea.
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Examiner Comments

This answer gained four marks for the idea of the waxy cuticle
reducing water loss, the lowering of water potential in the root cells,
reducing water loss by osmosis and the role of the palisade cells in
photosynthesis.
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Question 4 (b)(i)

This question presented candidates with data about biodiversity of species near the coast
and asked them to give two limitations with using ACFOR data. Strong answers referred to
ACFOR data not being qualitative, being subjective and not being able to be used for
statistical testing. Most candidates were able to gain at least one mark with many going on to
gain both.
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(b) A group of students investigated succession in a saltmarsh.

The students measured several factors at 5m intervals along a transect, starting at

the edge of the sea.
The factors measured were:

« ACFOR scales for samphire, sea lavender, and scuﬁy grass
« index of diversity of all plant species
+ percentage of silt (mud) made up of organic material.
The results are shown in the table.

Absent

Absent Rare Common Common Rare
Absent Absent Rare Occasional | Abundant
0.20 054 0.85 2.54 2.85
15 10 25 35 55
(i) Give two limitations of using ACFOR scales to compare the distribution of
different plant species.
(2)

PN
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ResultsPlus

Examiner Comments

This answer gained both marks for correctly stating that ACFOR data is
subjective and not numerical.
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(b) A group of students investigated succession ip a saltmarsh.

The students measured several factors at 5m intervals along a transect, starting at

the edge of the sea.

The factors measured were:

+ ACFOR scales for samphire, sea lavender, and scurvy grass

« index of diversity of all plant species

« percentage of silt (mud) made up of organic material.

The results are shown in the table.

Abundant | Common Rare Absent Absent ~
Absent Rare Common Common Rare
Absent Absent Rare Occasional | Abundant
0.20 0.54 0.85 2.54 2.85
15 10 25 35 55
N v
ive two limitations of using ACFOR scales to compare the distribution of (%
ifferent plant species. __

(2)

ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating that ACFOR data is
qualitative and subjective.
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(b) A group of students investigated succession in a saltmarsh.

The students measured several factors at 5m intervals along a transect, starting at
the edge of the sea.

The factors measured were:

. ACFOR scales for samphire, sea lavender, and scurvy grass
« index of diversity of all plant species

+ percentage of silt (mud) made up of organic material.

The results are shown in the table.

Abundant | Common Rare Absent Absent
Absent Rare Common Common Rare
Absent Absent Rare Occasional | Abundant

0.20 0.54 0.85 2.54 2.85
15 10 25 35 55

(i) Give two limitations of using ACFOR scales to compare the distribution of
different plant species.

ResultsPlus

Examiner Comments

This answer gained two marks for the idea that the data is subjective
and that it is not numerical.
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Question 4 (b)(ii)

This question presented candidates with information about how the organic material in the
soil and abundance of different plant species changed with distance from the sea. The
qguestion explained to candidates that as distance increases, the age of the land increased
suggesting that the coast area was an example of succession. Many candidates recognised
that succession had occurred, and that samphire was an example of a pioneer species that
helps to stabilise the substrate. Strong answers also explained that the plant species
numbers changed with distance from the coast as each species has its own niche and the
plants compete with each other. Many candidates also correctly explained that abiotic factors
such as salinity and exposure change with distance from the sea and the plant species all
have their own adaptations. Weaker answers tended to simply describe the data in the table
without giving any explanations for the changes, for example, many candidates pointed out
that the mass of organic material increases with distance from the sea but did not link this to
decay or release of mineral ions.
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(i) Saltmarshes are produced by deposits of silt (mud) from rivers.
As the distance from the sea increases, the age of the saltmarsh increases.

Explain the changes in distribution of the species as distance from the
sea increases.

(4)

a\

iﬁ ResultsPlus
Examiner Comments

This is an excellent answer that gained four marks. The candidate
explains that samphire is a pioneer species, succession has occurred
and explains the release of nutrients due to decomposition. The
candidate also explains how the different species must compete with
each other at different areas of the land.
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(i) Saltmarshes are produced by deposits of silt (mud) from rivers.
As the distance from the sea increases, the age of the saltmarsh increases.

Explain the changes in distrlbutlon of the species as distance from the
sea increases.

(4}
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%Resultsﬁus
Examiner Comments

This answer gained two marks for the explanation about how
samphire is adapted to live close to the water and how decomposition
produces the organic material in the soil.
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(i) Saltmarshes are produced by deposits of silt (mud) from rivers.
As the distance from the sea increases, the age of the saltmarsh increases.

Explain the changes in distribution of the species as distance from the
sea increases.

(4)
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Examiner Comments
This excellent answer gained all four marks. The candidate explains
that succession has occurred and only samphire has the adaptations
to live by the sea. The candidate also explains that decomposition
releases nutrients into the soil and that there are different niches at
different distances.
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Question 5 (a)(ii)

This question tested the candidates understanding of the sensitivity of different areas of the
retina. Most candidates recognised that the central area contains more cones than rods and
many went on to explain that rods are more sensitive due to the summation of input onto
bipolar neurones. Some candidates confused rods and cones and incorrectly stated that
there are more rods in the central area of the retina.

(i) Gxplain why.the cgntre.of the retinauis lessssensitivetedowsintensiiulight than
the qutenareas.

(2)

_______ = Lod.  .celsS. .are. . high  SEenSirue. ¥ U9nb. ..
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ﬁ/ < ResultsPlus
/'--.. Examiner Comments

This answer gained two marks for correctly stating that the central
area of the retina has more cones and that cones are less sensitive to
light.
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(i) Explain why the centre of the retina is less sensitive to low intensity light than
the outer areas.

T dotinrmbils il bl o oo il G
rod cibh b Uy Lo sssomeadin, pench coll linds B e gouy b cll Py B

o

ﬂ ResultsPlus
Examiner Comments

This answer gained both marks for correctly stating that the fovea has
more cone cells and that the cone cells are less sensitive.

(i) Explain why the centre of the retina is less sensitive to low intensity light than
the outer areas.

(2)

a\___

ig ResultsPlus
Examiner Comments

This answer gained two marks for correctly stating that the fovea
contains more cone cells which are less sensitive. The candidate also
correctly explains that the rod cells have synaptic convergence.
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(i} Explain why the centre of the retina is less sensitive to low intensity light than
the outer areas.

(2)
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Examiner Comments

This answer gained two marks for correctly stating that the centre of
the retina has more cones and that cones contain less sensitive
iodopsin rather than rhodopsin.
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Question 5 (b)(ii)

This question tested the candidates understanding of X-linked conditions by presenting them
with a pedigree diagram of a family with red-green colour blindness. Candidates were asked
to select one aspect of the diagram to explain how it showed that the condition is caused by
a recessive allele. Most candidates were able to correctly gain one mark for identifying a
cross where parents did not have the condition, but offspring did. Many then went on to
explain that the genotype of the mother must be X H X hif the son had the condition. Some
candidates incorrectly stated that both parents would be heterozygous (as the father has
only one X chromosome) and others did not give a specific example of a cross that showed
that the condition is recessive.

* (il) Explain how this pedigree diagram demonstrates that red-green colour
blindness is caused by a recessive allele.

Perien & ond

\/ / ResultsPlus

/--.‘: Examiner Comments
This very good answer gained two marks. The candidate has stated
that parents 6 and 7 are not colour blind yet 11 is. They then go on to
explain that the genotype of the mother must be heterozygous.
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(i) Explain how this pedigree diagram demonstrates that red-green colour

blindness is caused by a recessive allele.
(2)
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Examiner Comments

This answer gained two marks for selecting the cross with parent 4 and
then going on to state that parent 4 must be heterozygous since her
daughter has the condition and the father also has the condition.

(i) Explain how this pedigree diagram demonstrates that red-green colour
blindness is caused by a recessive allele.

(2)

This answer gained one mark for the selection of the correct cross but
did not gain the second mark as the candidate stated that both
parents would be heterozygous.

GCE Biology B 9BI0 02 52



(i) Explain how this pedigree diagram demonstrates that red-green colour
blindness is caused by a recessive allele.

(2}

/ ResultsPlus

Examiner Comments

This answer gained two marks for selecting a correct cross and then
explaining that female 4 must be heterozygous.

(i) Explain how this pedigree diagram demonstrates that red-green colour
blindness is caused by a recessive allele.
(2)
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Examiner Comments

This answer gained two marks for identifying a correct cross and giving
the correct genotype of the mother.
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Question 5 (c)(i)

This challenging question was well answered by many candidates. Most were able to gain at
least one mark, typically for deducing that the allele was recessive. Many outstanding
answers were seen that explained that the allele must be recessive and autosomal (or not
sex-linked) and then gave evidence from the cross to support their answer. The examiners
were impressed with how well many candidates understood the pedigree diagram. It was
clear that many candidates annotated the script to show the genotypes of each individual -
this is good practice (although not essential) as it helps candidates work out how the alleles
are passed through the generations.
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(¢) Pingelap is a@ istand in the Pacific Ocean.

On Pingelap, between 4% and 10% of the population has a condition called
achromatopsia. This means that they a to see any colour.
% —

In most other countries, the incidence of achromatopsia is around 0,003%.

(i) The pedigree diagram shows the people@are and are(fiotyffected with
achromatopsia in a family.

1 2 Key:
(@
[:| male without achromatopsia |

Il male with achromatopsia
0 «O s

(O female without achromatopsia

i E @ female with achromatopsia
6 7 .

Deduce how achromatopsia is inherited.
S .

Use the information in the pedigree diagram to support your answer.

(3)
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iﬁ ResultsPlus
Examiner Comments

This excellent answer gained three marks. The candidate has stated
that the allele is autosomal and recessive and identified two crosses to
explain their deduction.
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(c) Pingelap is an isolated island in the Pacific Ocean.

On Pingelap, between 4% and 10% of the population has a condition called
achromatopsia. This means that they are unable to see any colour.

In most other countries, the incidence of achromatopsia is around 0.003%.

(i) The pedigree diagram shows the people who are and are not affected with
achromatopsia in a family.

e -

[_] male without achromatopsia

[l male with achromatopsia
0 O |

(O female without achromatopsia

i | @ female with achromatopsia
6 7

Deduce how achromatopsia is inherited.

Use the information in the pedigree diagram to support Erio)ur answer.

(3)
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Examiner Comments

This excellent answer gained three marks for stating that the condition
is not sex-linked, is recessive and gives the correct evidence from the
diagram to support their answer.
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(c) Pingelap is an isolated island in the Pacific Ocean.

On Pingelap, between 4% and 10% of the population has a condition called
achromatopsia. This means that they are unable ..EE'_E“ any colour.

——

In most other countries, the incidence of -achromatopsia is around 0.003%.
—_————

(I) The pedigree diagram shows the people who are and are not affected with
achromatopsia in a family. :

1 2 Prir—ere— Key:
(@ A<
A
a R:.' 4 |:| male without achromatopsia

male with achromatopsia
3 I 4 E)———D 5 AAR R o
Ao aoll

| O female without achromatopsia

@
I | @ female with achromatopsia
6 7

Deduce how achromatopsia is inherited.

Use the information in the pedigree diagram to support your answer,
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<g< ResultsPlus
Examiner Comments

This is an example of another excellent answer that gained three
marks for correctly deducing that the allele is recessive and not
sex-linked and explains how the diagram shows this.
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Question 5 (c)(ii)

This question required candidates to use their knowledge of population genetics to explain
why colour blindness is more common on the island of Pingelap. Many candidates were
correctly able to recognise that a genetic bottleneck / founder effect had occurred that
reduced the gene pool and made it more likely that carriers of the allele would have children
together. A few candidates gave vague answers about genetic variation being reduced but
most were able to gain at least one mark with many going on to get both.

(ii) In 1755, a tsunami reduced the population to 20 people and there has been
little immigration to the island.

In 2022, the human population of Pingelap was approximately 250.

Explain why the incidence of achromatopsia is higher in Pingelap than in
other countries.
(2)

Doe. yo..e0uced @oulorion \F Mmeand. generic vaiarion
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Examiner Comments

This answer gained one mark for the idea of reduced variation but
there is no explanation as to why there is reduced variation.
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(i) In1755 a guhaml red 0 20 le and there has been
little immigration to the island. -

In 2022, the human population of Pingelap was approximately 250,

Explain why the incidence of achromatopsia is higher in Pingelap than in

otbgr countries.

¢ ResultsPlus

Examiner Comments

This answer gained both marks for correctly referring to a bottleneck
and the effects of this on the diversity of alleles.
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(i} In 1755, a tsunami reduced the population to 20 people and there has been
little immigration to the island.

In 2022, the human population of Pingelap was approximately 250.

Explain why the incidence of achromatopsia is higher in Pingelap than in
other countries.
(2)
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Examiner Comments

This answer gained two marks for correctly stating that a genetic
bottleneck had occurred and linking this to a reduced gene pool.
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Question 6 (a)(ii)

This question asked candidates to explain how the membrane of a neurone depolarises.
Most candidates were able to gain at least one mark with many going on to gain two. Most
candidates recognised that the sodium ion channels close whilst potassium ion channels
open. A few candidates incorrectly stated that the potassium ions would enter the neurone.
Candidates should always be careful to refer to the movement of ions rather than simply
referring to the movement of potassium or sodium.

- - ] V)
(if) Explain how membrane proteins cause the change in potential between
Yand Z. R——— T
.}.

ool d porbome b

v'::_,a) SoSaer-,oJﬁ«‘-Shp

N

N i{ ResultsPlus
/--.. Examiner Comments

This answer gained two marks for correctly stating that the sodium
channels will close and the potassium channels will open. The
candidate also states that the potassium ions will diffuse out.

\

| Examiner Tip
Always refer to sodium or potassium ions when describing their
movement.
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(i} Explain how membrane proteins cause the change in potential between

Yand Z.
(2)

eme%ma&o\\ﬂmmnﬁ%mmmmmﬂemmm

_ ResultsPlus

Examiner Comments
This answer gained no marks as the candidate has not stated which
channels are closed.

(ii) Explain how membrane proteins cause the change in potential between

Yand Z
(2)
e TN S0 A Chouame | cAoSe,.. 200 PETASSTUM. SRANNE. OPRA: ...
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Examiner Comments

This answer gained two marks for correctly stating that the sodium
channels are closed and the potassium channels open.
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Question 6 (b)(ii)

Many candidates found this question challenging. The question required candidates to
analyse the effect of ouabain, an inhibitor of the sodium-potassium exchange pump, on the
activity of a motor neurone. The candidates were shown the effect of the ouabain on the
resting potential across the neurone membrane. Strong answers explained that the resting
potential was unable to be maintained as there is no pumping of sodium ions out or
potassium ions in, so that there would not be a gradient of sodium ions across the
membrane, thus preventing depolarisation when stimulated. Weaker answers tended to
suggest that the ouabain prevented stimulation of the membrane from reaching a threshold
potential or suggested that the ouabain acted on sodium or potassium channels directly.
Some candidates gave vague answers restating the question stem by simply stating that the
sodium-potassium exchange pump no longer works.
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(i) Ouabain inhibits sodium-potassium exchange pumps.

The diagram shows the effect of ouabain on the potential difference across a
motor neurone membrane.

Y ouabain added

Explain how ouabain prevents the transmission of nerve impulses.
(3)
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/'--‘: Examiner Comments

This answer gained no marks. The candidate has referred to the
sodium-potassium exchange pump stopping but not given a direction
for the movement of the ions. There is no reference to preventing
depolarisation in the correct context.
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(i) OuabainAAIBIESEAIUMspotassiuMTEXERaRGEHUMDS.

The diagram shows the effect of ouabain on the potential difference across a

motor neurone membrane.
A
+
potential
0 er——
difference/mV Hiie
=70
%, 4 ouabain added
Explain how ouabain plrevents the transmission of nerve impulses.
(3)
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Examiner Comments

This answer gained all three marks. The candidate clearly states that
the pump can no longer pump sodium ions out and potassium ions in.
The candidate goes on to state that this means that the potential
difference across the membrane rises and so it is unable to depolarise.
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(i) Ouabain inhibits sodium-potassium exchange pumps.

The diagram shows the effect of ouabain on the potential difference across a
motor neurone membrane.

4

potential 0
difference/mV

v ouabain added

Explain how ouabain prevents the transmission of nerve impulses.

ResultsPlus

Examiner Comments

This is a very good answer that explains that the sodium ions are no
longer pumped out and potassium ions not pumped in, meaning that

the resting potential is not maintained. The candidate goes on to
correctly state that the membrane reaches an equilibrium.
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Question 7 (a)(ii)

This question asked candidates to explain why DNA sequences of genes are more variable
than the sequences of amino acids in proteins. Most were able to correctly state the code is
degenerate so that there are many different codons that can produce the same amino acid.
Fewer candidates went on to gain a second mark for recognising that there are non-coding
regions or introns within genes or that changing amino acid sequences may affect protein
function (which may lead to organisms not surviving).

(i) Explain why the DNA sequences of genes are more variable than the
sequences of amino acids in the proteins coded for by these genes.

N,
\( 2{ ResultsPlus
/'--.. Examiner Comments

This answer gained two marks for correctly describing that the code is
degenerate and that non-coding regions also exist.
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(i) Explain why the DNA sequences of genes are more variable than the
sequences of amino acids in the proteins coded for by these genes.
(2)

QAMFQMMQQDWL
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2 ResultsPlus

Examiner Comments

This excellent answer also gained two marks for describing the code as
degenerate and stating that mutations may occur within introns.
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Question 7 (a)(iii)

This question tested the candidates knowledge of the use of DNA technology in classification,
a subject covered in Topic 3 of the specification. Most candidates were able to correctly gain
at least one mark, typically for referring to gel electrophoresis or DNA sequencing. A
significant number of candidates went on to gain a second mark for explaining how the
sequences could be analysed using bioinformatics or comparison of banding patterns from
gel electrophoresis.

(i) Describe how the scientists could use téchnology to find out whether gene Wiy

sequences of two species are similar.
(2)
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/'--.. Examiner Comments

This answer gained two marks for the use of gel electrophoresis and
the comparison of banding patterns. The candidate has also correctly
stated that bioinformatics can be used.
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(iii) Describe how the scientists could use technology to find out whether gene

sequences of two species are similar.
{2)

f

ig ResultsPlus
Examiner Comments

This strong answer gained two marks for correctly stating that gel
electrophoresis can be used, the banding patterns compared and that

bioinformatics can be used.

(iii) Describe how the scientists could use technology to find out whether gene
sequences of two species are similar.
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Examiner Comments

This answer gained two marks for correctly describing the use of DNA
sequencing and comparing fragment sizes using gel electrophoresis.

(2)
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Question 7 (b)

This longer answer, level-based question assessed candidates ability to analyse data relating
to the use of seed banks as a method of conservation. The data showed the differences in
genetic diversity of different groups of plants in seed banks compared with in the wild. Data
also showed how much the genetic diversity of seeds changes depending on the length of
time spent in the seed banks. Strong answers gave detailed descriptions of how the genetic
diversity differed or increased over time, went on to suggest explanations such as the effects
of mutations when growing in the wild, genetic drift, and natural selection, and discussed the
validity of the data by explaining overlapping error bars and the number of outliers present
in the graph. Weaker answers tended to gain one or two marks for giving pure descriptions
of the data. When discussing data in these longer questions, candidates should give
descriptions, identify patterns, suggest explanations, and comment on the validity of the
data.
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*(b) The scientists measured the mean genetic diversity of species in the wild and the

mean genetic diversity of the same species in seed banks.
The species examined included:

«  trees

« non-woody species of plant

« plant species classed as endangered

» plant species classed as not endangered

« plants of economic importance that are harvested by people.

The scientists also measured the mean number of differences in the DNA
sequences of the seeds that had been stored for different lengths of time -

compared with plants in the wild.

The graphs show the results.
? HSEG EEREd NS AEE EEE
Key: H
6 8
B inthewild |-
Genetic 5 is
diversity in seed banks i
/a.u. 4
3
2
iy oo d
1] 1 4
o
trees non-woody  endangered non- species of
(n=20) species species endangered economic
(n =40) (n=18) species importance
(n=42) (n=14)
Species of plant

Error bars repfesent +/-1 standard deviation
n = number of different species
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Analyse the data to discuss the results of this investigation.
(6)
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ﬂ ResultsPlus
Examiner Comments

This is a good answer that gained four marks. The candidate has
described several patterns in the data and has discussed the validity of
the data. There are few attempts at an explanation so the answer is
classed as Level 2.
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*(b) The scientists measured the mean genetic diversity of species in the wild and the

e

mean genetic diversity of the same species in seed banks.
_._..-—_'
The species examined included:

trees

non-woody species of plant

plant species classed as endangered

plant species classed as not endangered

plants of economic importance that are harvested by people.

The scientists also measured the mean number of differences in the DNA
sequences of the seeds that had been stored for different lengths of time
compared with plants in the wild.

The graphs show the results,
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Error bars represent +/-1 standard deviation
n = number of different species
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Analyse the data to discuss the results of this investigation.
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/'-—-.‘: Examiner Comments

This is a good, strong answer that gained four marks. The candidate
describes several patterns in the data and gives explanations for
differences in genetic diversity. There are no real attempts to discuss
validity so the answer is Level 2.
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*(b) The scientists measured the mean genetic diversity of species in the wild and the
mean genetic diversity of the same species in seed banks.

The species examined included:

«  trees

« non-woody species of plant

« plant species classed as endangered

- plant species classed as not endangered

« plants of economic importance that are harvested by people.

The scientists also measured the mean number of differences in the DNA
sequences of the seeds that had been stored for different lengths of time
compared with plants in the wild.

The graphs show the results. C %‘C""?\" \)
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Error bars represent +/-1 standard deviation
n = number of different species
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Analyse the data to discuss the results of this investigation.
(6)
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Examiner Comments

This is a weak answer that gained just one mark for one descriptive
idea.
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*(b)

The scientists measured the mean genetic diversity of species in the wild and the
mean genetic diversity of the same species in seed banks.

The species examined included:

+ ftrees

+ non-woody species of plant

+ plant species classed as endangered

«  plant species classed as not endangered

«  plants of economic importance that are harvested by people.

The scientists also measured the mean number of differences in the DNA
sequences of the seeds that had been stored for different lengths of time
compared with plants in the wild.

The graphs show the results.
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Error bars represent + /-1 standard deviation
n = number of different species

GCE Biology B 9BI0 02

82



140 IEEENENERESI SREEEERN]

Each point represents
120 ones ies

IH N

100

Mean number of
differences in DNA 80 *
sequences from seed
bank compared with 60 . L2k

wild plant
40 L ams

20

1

e
o4Rat Ty .
0 5 10 15 20 25 30 35 40

Age of seeds in seed bank/years

| A

Analyse the data to discuss the results of this investigation.
(6)
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Examiner Comments

This is a weak answer that gained one mark for the description of a
positive correlation.
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*(b) The scientists measured the mean genetic diversity of species in the wild and the
mean genetic diversity of the same species in seed-barrs—

The species examined included:

« ftrees

« non-woody species of plant

« plant species classeg_ as endangered—

« plant species classed as not endangered

+ plants of economic importance that are harvested by people.

A—

The scientists also measured the mean number of differences in the
sequences of the seeds that had been stored for different lengths of time

compared with plants in the wild.

The graphs show the results.
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Analyse the data to discuss the results of this investigation.
(6)
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ﬂ ResultsPlus
Examiner Comments

This is a strong answer that gained six marks. The candidate has given
descriptions of patterns in the data, offered explanations, and
commented on the validity and significance of the data. This makes the
answer Level 3.

GCE Biology B 9BI0O 02 86



*(b)

The graphs show the results,
? ) O
. Key: H
: B inthewild |7
Genetic 5 -
; I -
divinsity n seed banks 1
/a.u. 4
3
2
14 I 1 t l
T I I
0 L1 iy |
trees non-woody  endangered non- species of
(n=20) species species endangered economic
(n = 40) (n=18) species importance
(n=42) (n=14)

The scientists measured the mean genetic diversity of species in the wild and the
mean genetic diversity of the same species in seed banks.

The species examined included:

+ trees

« non-woody species of plant

+ plant species classed as endangered

«  plant species classed as not endangered

« plants of economic importance that are harvested by people.

The scientists also measured the mean number of differences in the DNA
sequences of the seeds that had been stored for different lengths of time
compared with plants in the wild.

Species of plant

Error bars &presem +/-1 standard deviation
n = number of different species
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Analyse the data to discuss the results of this investigation.
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ﬂ ResultsPlus
Examiner Comments

This is another excellent answer that gained six marks. Descriptions of
data patterns are given, explanations are offered and there are
comments about validity at the end of the answer.
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Question 8 (a)

This question asked candidates to explain the role of a double circulation in the maintenance
of a high metabolic rate. Most candidates were able to gain at least one mark with many
gaining both. Common correct answers included the double circulation allowing different
pressures to be maintained in the systemic and pulmonary circulatory systems and
separating the oxygenated and deoxygenated blood. Some candidates did not mention that
the rapid supply of oxygen enables a high respiration rate but only referred to metabolic rate
that was in the question stem.

8 (a) Explain why a double circulatory system enables mammals to have a high
metabolic rate.
(2)

detsunc. Hae. Oe .of. Suletk SOMS —

N
\( { ResultsPlus
/--.‘: Examiner Comments

This answer gained one mark for correctly stating that oxygenated and
deoxygenated blood are kept separate. There is no reference to
oxygen supply for respiration.
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8 (a) Explain why a double circulatory system enables mammals to have a high
metabolic rate.
(2)
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% ResultsPlus

Examiner Comments

This answer gained both marks for correctly stating that oxygenated
and deoxygenated blood is kept separate and that this enables a rapid
supply of oxygen for respiration.

8 (a) Explain why a double circulatory system enables mammals to have a high
metabolic rate.

(2)
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Examiner Comments

This answer gained two marks for stating that oxygenated and
deoxygenated blood are kept separate and that oxygen is supplied for
respiration.
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Question 8 (b)(i)

This mathematical question required candidates to calculate a heart rate. Many excellent
answers were seen that gained both marks for correctly determining the time taken for one
beat and then dividing 60 by this time. Some candidates gained one mark for a correct
method after calculating the wrong time for one heartbeat. A few candidates misread the
scale on the graph but often gained a mark for a correct method.

(b) Abnormal heart rhythms can be identified in ECG traces.

The diagram shows ECG traces of a person with a regular, healthy heart rhythm
and a person with an abnormal heart rhythm.
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(i) Calculate the heart rate, in beats per minute, of the person with an abnormal
heart rate.

Give your answer to the nearest whole number.
(2)
0« 84¢

0. < .43 BeM
Q.84

Answer ... FN o beats per minute

4 \

Examiner Comments

This is an example of a correct answer that gained two marks. The
candidate has shown their working clearly.

(b) Abnormal heart rhythms can be identified in ECG traces. IS NEN VIR

The diagram shows ECG traces of a person with a regular, healthy heart rhythm
and a person with an abnormal heart rhythm.
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(i) Calculate the heart rate, in beats per minute, of the person with an abnormal
heart rate.

Give your answer to the nearest whole number.

CO (2}
0825 =3

13

Answer ... % &Y. beats per minute

N\

NS

i( ResultsPlus
Examiner Comments

This is an example of a correct answer that gained both marks.
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Question 8 (b)(ii)

This challenging question required candidates to analyse the ECG trace for a patient and
explain how the trace showed that there was damage to the septum. Some excellent answers
were seen that clearly stated that there was a longer gap between the P and QRS complex,
although some candidates showed confusion with labelling the letters on the trace. A
significant number of candidates recognised that there was a delay between atrial and

ventricular systole and also went on to state that there may be damage to the bundle of His
or Purkinje fibres in the septum.

(i) Explain how the ECG traces show this abnormal heart rhythm is due to
damage to the septum in the centre of the heart between the left and
right sides.

(2)

o et Wt ok depolpwIdhr ,
mmmmmqqdﬁﬁmmumwemnmtmmdimauﬂo,um

VeNdaL 1) chalowed 19, fag anre of. degelaviaton. L 001 et Deing daummites...........
Ao Ahe. YA LL ot Nis-eed , LoniOn 1. \ototed 0. we Sephm, Pevsein g Qefr................
Ond AGAEsAL ... M. Means. oMo oymieis. dehaged . becas domes ke Wos i ...
olapslont b ion. dahe), g B pad. ham Kes. PO A DenMiuley, sasket; focke,. dOun hee...
Dundde k. HiS.and... Pudanyl. pbith c............... e e

ﬂ( < ResultsPlus
/--. Examiner Comments

This excellent answer gained both marks and illustrated all three mark
points. The candidate describes the delay between the P and QRS
complex and goes on to state that there is a delay between atrial and
ventricular systole, possibly due to damage to the bundle of His.
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A ) Explain how the ECG traces show this abnormal heart rhythm is due to
damage to the septum in the centre of the heart between the left and

right sides.

| sl m I ""m Mh mx 'dw /‘ﬂtm
’.VZfMJ. ﬂM’ﬁ M buulh WHl N o 'ﬂé‘-l ......................
purUaye @w w A«awfﬁ
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f

ﬂ ResultsPlus
Examiner Comments

This strong answer gained two marks for correctly stating that there is
a long delay between the P and QRS complex and that this may be due
to damage to the bundle of His.
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Question 8 (b)(iii)

This question presented candidates with information about the structure of atropine and
asked them to explain how its action can lead to an increase in heart rate. Many excellent
answers were seen that explained that the atropine would bind to acetylcholine receptors
and prevent acetylcholine that had been released from parasympathetic neurones from
binding. Most candidates were able to gain at least one mark with many going on to gain all
three.

(iii) Bradycardia is a heart condition that results in a heart rate that is slower

than normal.
Atropine is a drug that can be used to treat some forms of bradycardia.

Atropine is a competitive inhibitor of acetylcholine.

Explain why atropine will lead to an increase in heart rate.
(An) ol

................ ﬁa&%&@a’mmw&’(ywmhﬂ%hd‘h@
o n‘oo:k\'\d:n’; .......... nexNoLS. ... Szjgbm.'{'ﬁlocw&\g,
..... L ke, Atmf%.e, hes e A

M ........ lomds do.. :md?j rs .......... e
..... Poﬁts:j hz\w!n\rm ﬁ m:tgjlda.m

..... ﬁbm\,mmjw g, heaV T ke

I\

y { ResultsPlus
/--. Examiner Comments

This strong answer gained three marks. The candidate states that
acetylcholine is released from the parasympathetic nervous system
and slows the heart rate. The candidate then goes on to explain that
atropine will bind to the receptors and prevent acetylcholine binding.
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(iii) Bradycardia is a heart condition that results in a heart rate that is slower
than normal. .
Atropine is a drug that can be used to treat some forms of bradycardia.
Atropine Is a competitive inhibitor of acetylcholine.

Explain why atropine will lead to an increase in heart rate.
! (3)

Beeycholtne S hnsnadb thay 15 Senk down bl parasymputheds
mrmmm ..... eI et e . mm 8. awwmm

ldmsemnm ........ Whmd{nf Yo .on. wiorease on. Wm
oo ol and. mzj%m ..... canro.

_ ResultsPlus

Examiner Comments

This very good answer gained three marks. The candidate correctly
states that acetylcholine is released by the parasympathetic nervous
system and slows the heart rate. The candidate also goes on to state
that atropine will prevent acetylcholine binding to receptors.
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Question 8 (b)(iv)

This question assessed the candidates understanding of how exercise leads to the
stimulation of the medulla so that heart rate is increased. Many excellent answers were seen
that gave excellent detail. Stronger answers referred to the release of carbon dioxide from
respiration, the decrease in pH of the blood, and the detection of this by chemoreceptors in
the aorta and carotid artery. A few candidates wrote answers that lacked detail, for example,
they would refer to chemoreceptors but not give a location, or they would refer to respiration
but not mention the release of carbon dioxide. Some candidates confused baroreceptors
with chemoreceptors and some candidates explained how the sympathetic nervous system
causes an increase in heart rate due to noradrenaline release.

(iv) Describe how exercise leads to the stimulation of the cardiac centre in the
medulla oblongata.
(4)

AS._We exeqcite Mo (02 Will eheabe oraduced .
Yhe body- AY O (&0l s deceoses PH Op bload. .
and. Chemoteceprors. deteck Hif Change. A3 G..RWIF O}
Enis - Signow. mak. e Sent 10 the_ pain.to. inCreaR. .
heacr cate Which We know s Contioted by the
Medullar0plongara. ARANIALOY W\ By doing this
the_medulla_—obongara Wi\l 1ncreale headr fale
S0.More Oxygen _enrers e body and COs v
(emoved prom Fhe Dogy. . B
N

.--"----'I

~ { ResultsPlus
/—-._ Examiner Comments

This answer gained two marks. The candidate stated that the pH of the
blood would decrease leading to the stimulation of chemoreceptors.
Carbon dioxide is mentioned but not linked to respiration.
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(iv) Describe how exercise leads to the stimulation of the cardiac centre in the
medulla oblongata.

(4)
OLUT P .
Exeiiae..... m.m.ahmaphmwmmmmh

A PO MIARIREC..... RN A0 JONTERIR ... P DN YR Sy
a1 O

s ll\__- N\
ResultsPlus
Examiner Comments
This answer gained two marks for the role of chemoreceptors and the
sending of impulses to the medulla. Carbon dioxide is not linked to
respiration and the pH fall is not linked to the blood.
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(iv) Describe how exercise leads to the stimulation of the cardiac centre in the
medulla oblongata.
(4)
; L oy md!e;
NN RXEIING. AR (01 concunnafion.. | REEE >

L LNUAILS. UMACA. \ROgl. X0 A oWl PM. il o4

o end wdy waeh Aven Sends imopulser. to e .
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ig ResultsPlus
Examiner Comments

This answer gained four marks. The candidate states that the blood pH
falls and that this is detected by the chemoreceptors in the carotid
artery which send impulses to the medulla.
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Question 9 (a)

This question presented candidates with pyramids of biomass for a marine food chain in two
sequential months, and the pyramid of energy for the whole year. Most candidates were able
to gain one mark with many going on to gain two or three. Many candidates correctly
described the changes in phytoplankton and zooplankton between November and
December but some only described the changes in one trophic level or described the
pyramid for one month. Many candidates were able to describe the decreasing energy along
the food chain and give a reason for the decrease in energy such as excretion or indigestible
material. Some of the strongest answers explained that the pyramid of energy was taken for
the whole year and the pyramids of biomass are 'snapshots' of one month.
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9 Phytoplankton are producer organisms in marine ecosystems.
Zooplankton are small animals that live in the surface waters of the oceans.

The diagram shows a food chain for the South Atlantic Ocean.

phytoplankton — zooplankton -+ sardine — common seal — orca

The diagrams below show ecological pyramids for this food chain.

Pyramid of biomass Pyramid of biomass
for November for December
Orca Orca
Common seal Common seal
Sardine Sardine
Zooplankton Zooplankton
Phytoplankton Phytoplankton
Pyramid of energy for one
whole year

The units for biomass are kgm™ Orea

. Common seal

The units for energy are kim™ yr Sardine

Zooplankton
Phytoplankton

(a) Comment on the shapes of these three ecological pyramids.
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Examiner Comments

This answer gained one mark for the correct idea of a decrease in
energy along the food chain. The description of the changes in
phytoplankton and zooplankton is confused.
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9 Phytoplankton are producer organisms in marine ecosystems.
Zooplankton are small animals that live in the surface waters of the oceans.

The diagram shows a food chain for the South Atlantic Ocean.

phytoplankton — zooplankton — sardine — common seal — orca

The diagrams below show ecological pyramids for this food chain.

Pyramid of biomass Pyramid of biomass
for November for December
Orca Orca
Common seal Common seal
Sardine Sardine

Zooplankton
Phytoplankton

Zooplankton
Phytoplankton

Pyramid of energy for one

whole year
The units for biomass arekgm~  ~ e
Common seal
The units for energy are kim~yr' - —
Zooplankton
Phytoplankton

(a) Comment on the shapes of these three ecological pyramids.
(3}

........... Puyeomnn L00 of IS oY NVRMWMMLL  an~0)
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} ch_t‘gw*«?:u
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Examiner Comments

This answer gained one mark for a correct description of the changes
of phytoplankton and zooplankton biomasses between November and
December.
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9 Phytoplankton are producer organisms in marine ecosystems.
Zooplankton are small animals that live in the surface waters of the oceans.

The diagram shows a food chain for the South Atlantic Ocean.

phytoplankton — zooplankton — sardine — common seal — orca

The diagrams below show ecological pyramids for this food chain.

Pyramid of biomass Pyramid of biomass
for November for December

Orca
Common seal

Orca
Common seal
Sardine Sardine
Zooplankton

Phytoplankton

Zooplankton
Phytoplankton

Pyramid of energy for one
whole year

The units for biomass are kgm™ Orca

Common seal

=3,
The units for energy are kim™ yr e

Zooplankton
Phytoplankton

(a) Comment on the shapes of these three ecological pyramids.

(3)
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/--.‘: Examiner Comments

This strong answer gained three marks. The candidate describes the
changes in biomass correctly and explains that the zooplankton will
have consumed the phytoplankton. The candidate also goes on to
explain why the pyramid of energy decreases.
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Question 9 (b)(i)

This question required candidates to calculate the efficiency of energy transfer between two
trophic levels. Most candidates were able to complete the calculation correctly although a
few did not give their answer to the nearest whole number as instructed.

(b) The diagram shows the flow of energy through this food chain.

v

orcas

6.4 % 10°

746 x 10°

v

common seals

-

8.10x 10°

; 6.69 x 10°
sardines « >
s Energy not transferred
through food chain

7.50 x 10*

645x10°

zooplankton

6.08 x 10°
phytoplankton .

6.80 % 10°

All values are measured in kim™yr'

(i) Calculate the percentage efficiency of energy transfer between the
phytoplankton and the zooplankton.

Give your answer to the nearest whole number.

AV 608 | . (2)
eNB B\ -

6500000 - 608 GOO0S, Xlw = \0.S€
CEO00R \| %

Answer m“«’%
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V/lf‘-\-\- Examiner Comments

This correct answer gained both marks. The candidate has also shown

their working clearly.
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(b) The diagram shows the flow of energy through this food chain.

v

orcas

6.4 x 10° 1

7.46 x 10°

v

common seals

*

8.10 x 10°

6.69 x 10°*

v

sardines

Iy Energy not transferred
through food chain

7.50 % 10°*

6.45 x 10°

v

zooplankton

|

phytoplankton
6.80 x 10°

6.08 x 10°

v

All values are measured in kym™yr™

(i) Calculate the percentage efficiency of energy transfer between the
phytoplankton and the zooplankton.
—_— —

Give your answer to the nearest whole number, %
6% x\0% ~ 6. 0F X160 %= 117 0 000 (2)

ﬁo—%— X100 = 10:S8¥ %

Answer .. YOS

AN
ResultsPlus

Examiner Comments

This answer gained one mark. The candidates has completed the
calculation correctly but has not given the answer to the nearest whole
number.

\.
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Question 9 (b)(ii)

This challenging question asked candidates to explain why the transfer of energy along a
food chain is less efficient when an endotherm is in the chain compared with an ectotherm.
The question assessed the candidates knowledge of thermoregulation and energy transfer
through food chains. Some excellent answers were seen that explained that endotherms
regulate their body temperature, lose more heat, and so have a higher metabolic rate. A
significant number of candidates were confused by the terms ectotherm and endotherm and
incorrectly suggested that ectotherms will continuously lose more heat energy and so have
higher metabolic rates. Candidates should be fully conversant with all technical terms used in
the specification.

(ii) Common seals and orcas are endotherms.

=l

Sardines are ectotherms.

Explain why the transfer of energy from sardines to orcas is less efficient than
the transfer of energy from zooplankton to common seals.

(3)

................. PR PP e s O oSNNI 1. o7, A Svstest - JNONON, 1 -SSP . W0 A ) "‘-.-.C}-*-q'-qr":'):?

............................................................................................... R e R T e A L e e B B T
da-m\é ve bl ¢ Y X ie Xt g~  Pooiambtus . Kee€t 4o 42

N 2{ ResultsPlus

Examiner Comments

This answer did not gain any credit. The candidate has some correct
concepts, for example, the idea of energy lost from uneaten food, but
the context is incorrect and suggests that the sardines will lose more
energy.
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(il Common seals and orcas are endotherms.
Sardines are ectotherms,

Explain why the transfer of energy from sardines to orcas is less efficient than
the transfer of energy from zooplankton to common seals.

co-hl (3)

%*l’bmc | MM«I-'- ..... rethins Lprrym.{»—)
C-Mﬁ-*‘ bl < le*f‘-u*».a b low lots o) eery
....... a1 boe o poch bybe  pebblie ke (o erow

ud) 5o @ty baaifr  ledc. fﬂv;r&-l

a p—-tkcﬂowMM-“M't

f

ﬂ ResultsPlus
Examiner Comments

This strong answer gained all three marks. The candidate correctly
states that endotherms will lose more heat, have to regulate their body
temperature (and ectotherms do not), and so have a higher metabolic
rate.
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(i) Common seals and orcas are endotherms.

Sardines-are ectotherms.

Explain why the transfer of energy from sardines to orcas is less efficient than
the transfer of energy from zooplankton to common seals.

............ Deais 2o

(3)
A.USE. CNLLOUA..IN _Ehe. matntaun. - .
cﬂ? .......... peature. .l . so...
........... e, \ﬁwe\neczhl-o*rhﬂsurround!ng‘snotarus
- tansfered toorcany . T

__________ Wsm%cmemygcg aslaecer .

Pnuﬁdtgwwdl-\rmmrﬁrm+fhﬂpr  Qoennok.. ..
eaLmHG[Nsem |

. 200PIaNEON. LO. N LA LA e

i& ResultsPlus
Examiner Comments

This answer gained all three marks. The candidate has stated that
seals regulate their body temperature and lose more heat. They also
explain that there is energy loss from excretion.
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Question 9 (c)(i)

This question asked candidates to define the term net primary productivity. Most candidates
were able to gain the mark, often by giving the formula for NPP (NPP = GPP-R).

(c) Scientists investigated the impact of global warming on marine productivity.

They determined the effect of temperature and light intensity on the net primary
productivity (NPP) of phytoplankton.

Phytoplankton were exposed to different light intensities at three different
temperatures for one month. After one month, the scientists measured the
increase in dry biomass of phytoplankton.

The results are shown in the table.

5 4 6 2
10 8 10 4
15 10 20 15
20 12 24 | 28
25 12 28 45

(i) State what is meant by the term net primary productivity (NPP).
(1)

LPP - R

/ ResultsPlus

Examiner Comments

This answer gained the mark for correctly giving the formula for NPP.
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(c) Scientists investigated the impact of global warming on marine productivity.

They determined the effect of temperature and light intensity on the net primary
productivity (NPP) of phytoplankton.

Phytoplankton were exposed to different light intensities at three different
temperatures for one month. After one month, the scientists measured the

increase in dry biomass of phytoplankton.

The results are shown in the table.

5 4 6 2
10 8 10 4
15 10 20 15
20 12 24 28
25 32 28 35

(i) State what is meant by the term net primary productivity (NPP).

podusss I (1)
.................. MWW@»@M”JWpM 100 Ceoplbe........

............. ﬁ&’y%migﬁ g SOz GHOR ..o
0t i MMF""% — Pk,

ResultsPlus

Examiner Comments

This is another example of an answer that gained one mark for
correctly defining NPP using the formula.
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Question 9 (c)(ii)

This final question on the paper required candidates to analyse a statement about the effect
of fossil fuel use on orca populations. They were required to draw together information from
an experiment into the effect of light intensity and temperature on the growth of algae with
their own knowledge and the food chain given in the question. Stronger answers stated that
the data showed that NPP generally increased with temperature, but at lower light intensities
the NPP decreased when temperatures were higher. This suggests that at low light
intensities, respiration increases but photosynthesis is limited. High quality answers
described the patterns shown by the experimental data and linked them to other
information in the question, such as an increase in cloud cover causing a decrease in light
intensities, reducing NPP lower at higher temperatures. Strong answers also referred to the
reduced availability of nutrients such as nitrates limiting protein synthesis. To reach Level 3,
candidates needed to describe the data patterns, give explanations about how an increasing
temperature could increase and / or decrease NPP (and the impacts on the food chain), and
discuss the role of fossil fuels in the process. Weaker answers tended to be either purely
descriptive or gave consequences of global warming without linking it to the data.
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*(ii) Some effects of global warming include the following:

-

Atmospheric carbon dioxide could cause an increase in temperature,
Increased atmospheric temperature could increase cloud cover.

Increased ocean temperature could reduce the movement of nutrients
such as nitrates from the seabed to the surface water.

The scientists concluded that if the use of fossil fuels is not reduced, there
will be a fall in populations of orcas in the South Atlantic Oceans.

Analyse the data in the table and the information given to discuss
this conclusion.

This answer gained six marks. There is a basic description of the
patterns in the data, some explanations given (eg light limiting
photosynthesis) and a link to fossil fuel usage.

% ResultsPlus

Examiner Comments
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*(ii) Some effects of global warming include the following:
" Atmospheric carbon dioxide could cause an increase in temperature.

v Increased atmospheric temperature could increase cloud.cover.
—Piegs wWgnt
/ Increased ocean temperature could reduce the movement of nutrients

such as nitrates from the seabed to the surface water. —,,ggs nuhitn¥ti
For phyioplanKrom
+ The scientists concluded that if the use of fossil-fuels.is-not reduced, there
will be a fall-in-populations of orcas:in the South Atlantic Oceans.

« Analyse the data in the table and the information given to discuss
this conclusion.
(6)
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Examiner Comments

This answer gained six marks and is Level 3. The candidate gives
descriptions of the data, gives explanations and links their answer to

fossil fuel usage, also considering validity.
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*(ii) Some effects of global warming include the following:

Atmospheric carbon dioxide could cause an increase in temperature.
Increased atmospheric temperature could increase cloud cover.

Increased ocean temperature could reduce the movement of nutrients
such as nitrates from the seabed to the surface water.

The scientists concluded that if the use of fossil fuels is not reduced, there
will be a fall in populations of orcas in the South Atlantic Oceans.

Analyse the data in the table and the information given to discuss
this conclusion.

Ak mm\.!:} 2. A5 L,.w \keavchy
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This answer gained six marks. Descriptions of the data, possible
explanations and a link to fossil fuel are given making the answer

Level 3.

Examiner Comments

’ 4 ResultsPlus
A
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*(ii) Some effects of global warming include the following:

+  Atmospheric carbon dioxide could cause an increase in temperatuse.

« Increased atmospheric temperature could ingrease cloud cover.

+ Increased ocean temperature could reduce the movement of nutrients
. R ——
such as nitrates from the seabed to the surface water.

+ The scieniists concluded that if the use of fossil fuels is not reduced, there

will be a fall in papulations of orcas in the South Atlantic Oceans.

« Analyse the data in the table and the information given to discuss
this conclusion.

0m-;r . &f—-’( .
il e i o e g g
M( U"'l MMM antll for Duestion 0 = 1‘!4mlrkt‘l
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This answer gained two marks. The candidate has explained the
consequences of global warming but unfortunately has not linked this
to the experimental data or the use of fossil fuels, keeping the answer
in Level 1.

GCE Biology B 9BI0O 02 124



*(ii) Some effects of global warming include the following:

» Atmospheric carbon dioxide could cause an increase in temperature.

+ Increased atmospheric temperature could increase cloud cover.

» Increased ocean temperature could reduce the movement of nutrients
such as nitrates from the seabed to the surface water.

+ The scientists concluded that if the use of fossil fuels is not reduced, there
will be a fall in populations of orcas in the South Atlantic Oceans.

. in the table and the information given to discuss
this conclusion.
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Examiner Comments

This answer gained four marks and is Level 2. The candidate gives
descriptions of the data and explanations of the impacts but does not

link this with fossil fuel or discuss validity.
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Paper Summary

Based on their performance on this paper, candidates should:

e Be fully familiar with the requirements of all the command words.

e Practice data analysis using unfamiliar sets of data prior to the examination.

e Explore all aspects of data presented in longer questions.

e Make sure that they use accurate and precise scientific vocabulary.

e Make sure that they work at an even pace throughout the exam. Focus on mark
allocations for questions rather than trying to fill every line.

e Consider the validity of investigations when tackling longer discussion and evaluate
guestions.
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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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