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Introduction

This paper tested the knowledge, understanding and application of material from the topics
‘Respiration, Internal Environment, Coordination and Gene Technology.

The range of questions provided ample opportunity for students to demonstrate their grasp of
these topics and apply their knowledge to novel contexts.

The questions on this paper yielded a wide range of responses and some very good answers
were seen. The paper appears to have worked very well with all questions achieving the full
spread of marks.
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Question 1(a)

In this question candidates were required to label a diagram of a motor neurone. The diagram
was clearly labelled A,B and C. For each label alternatives were accepted, eg. plurals, scientifically
correct terms. In some cases the candidate put down 2 or 3 responses in the space provided. In
this case the first response was taken. Phonetically correct responses were acceptable.

Answer ALL questions.
Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X. If you change your mind about an
answer, put a line through the box & and then mark your new answer with a cross [X.

1 The nervous system is involved in coordination in animals,

The diagram shows a motor neurone.

Cos ﬁ.l‘-be]rka

(a) Complete the diagram by naming the parts labelled A to C.
(2)
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ResultsPlus

Examiner Comments

3 correct labels and in the spaces provided.

Pl "-.
Ay \
Y

M4\ ResultsPlus
\:

) Examiner Tip

Here to gain 2 marks all 3 labels had to be correct.
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Answer ALL questions.
Write your answers in the spaces provided.

Some questions must be answered with a cross in a box . If you change your mind about an
answer, put a line through the box & and then mark your new answer with a cross X.

1 The nervous system is involved in coordination in animals.

The diagram shows a motor neurone.

Newrons

s,

[ #

7%

(a) Complete the diagram by naming the parts labelled A to C.
(2)
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N { ResultsPlus
/--.. Examiner Comments

This is one of very few examples where none of the labels A, B or C were acceptable.

-

- V ResultsPlus
\

| Examiner Tip

It is important from the specification point 8.1 to know the structure of the three types of
neurones and the appropriate labelling.
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Answer ALL questions.
Write your answers in the spaces provided.

Some questions must be answered with a cross in a box . If you change your mind about an
answer, put a line through the box #& and then mark your new answer with a cross [X.

1 The nervous system is involved in coordination in animals.

The diagram shows a motor neurone.

deadvite. ..

/'.

"

7%

(a) Complete the diagram by naming the parts labelled A to C.
(2)
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Examiner Comments

There were alternative responses that were acceptable for each of the labels. A - dendrite(s)
or dendron B - cell body, soma, cell membrane or centron. C - myelin (sheath), fatty sheath,
lipid sheath, Schwann cell, glial or axon.

‘f \ ResultsPlus
\

Examiner Tip

In each case try and answer as fully as possible - eg. just sheath on its own was not deemed
creditworthy.
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Question 1(b)

In this question candidates had to describe how a nerve impulse is conducted across the synapse
between neurones. There was a total of 3 marks for a correct description.

(b) Describe how a nerve impulse is conducted across the synapse

between neurones.
(3)

C-ﬂ-J.c.mr«lOM&NthfFfﬂiangfswnﬂwfo&gméxgcg,}tmm
Lghhlssﬁe’¢L\anme.,l$)Lres::;ifls‘(.,omsrammahe_mm’rﬁw.%

Im::W\H*'\\&QC&“MC_MLfan&)hfwfa’(r&cmvxaf}ﬁﬂ

A\r;C%LJOWKt-l\ﬂlf ............ Lanc,&n{rahsﬂpmara_ﬁfﬂ\_{m&
....... Lta_xima'\bTnﬁkkmq.fhcI’_ﬂ(_ﬁ,t")ﬂfi}("ﬂ.uxml\,
50&1\WM‘iPWC«L\qhﬂe¢LI¥baff“\42;\\..5&;1.&{-—]“9*\

i e 9o Sangrl‘-{ mhewltné
fo&ﬂﬂrkt\mtj‘c’\ve—g_mw&fﬂke;‘u ........... e o oa Bl el

5¢thmm“‘5*1\.%“‘C:av\.jc.’.nclf.fqltnh}lo?\ ...................................................... e
(Total for Question 1 = 5 marks)

N

i{ < ResultsPlus
/--.. Examiner Comments

T here were lots of 3 mark responses showing candidates had learnt this aspect of the
specification. Most gained mp1 and 2. A few didn't include the idea of diffusion for mp3, or
the idea of receptors/post synaptic for mp4. In this example as the candidate had already
referred to the presynaptic neurone, ' neurotransmitter fusing with the cell membrane' was

accepted.

" 'f \ ResultsPlus
\

) Examiner Tip

It is very important to make it clear which membrane the candidate is talking about.
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(b) Describe how a nerve impulse is conducted across the synapse
between neurones.
(3)
....... oo bavve loppalee svniver of Ha azes foveie, thoe

......... b ﬂngav*ﬂ-lwwwsﬁn.meLg*ﬂM_Ua of tLe  evan
%dvr_hi“ ftra. ... ov-d slaw Cat oo Fe.. 9o /.
taane . W Mplay of P jor. e b Pwol foseivcd] Y
ot bk bid o4l ‘q_.,,,b rorliare ol
o A\Meree th g Loy eo bl 143 Lo wﬁdlﬂ
......... vie. 2recefee 7 o poviofetscitfer il did ewe e

o gader b onh S, . (Totalfor Question 1 =5 marks)

mevore o glepht ol vie diffein ol L fo fe
"pﬂ-u'ﬁ-t, vedead va-.w o £ '..w!- VUNPJ-;}. Wr—fl»m.
M Al vt Uafere gfe At on clormpsfs o~
o oot ”U"*'UJ““ s ST 1 i -~ @v{-“
Max o Rt ion Mo b Gepbs s gy
0-/11# PM'-\ N qh—r,-.o il

b\

iﬁ ResultsPlus
Examiner Comments

A very comprehensive response showing good use of the correct scientific terms, eg diffuse.
This response gained all the marking points from the mark scheme for a maximum of 3
marks.

/(B ResultsPlus

Examiner Tip

Try and make the writing as clear as possible.
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Question 2(a)i

In this question candidates had to name a structure formed by the folding of the inner
mitochondrial membrane. Generally this was well answered although even with the generous
spellings allowed a few candidates mistook the photograph for a chloroplast and
responded appropriately, eg. lamellae or the wrong part of the mitochondrion.

2 Some stages of aerobic respiration take place inside mitochondria.

The photograph shows some mitochondria.

(Source: © Inkoly / Shutterstock)

(a) (i) Name a structure formed by the folding of the inner
mitochondrial membrane.
(1)

|V

%

\( / ResultsPlus
/'--.‘: Examiner Comments

No marks here as the wrong part of the mitochondrion was labelled.

i . ResultsPlus
<\

Examiner Tip

From the specification point 3.3 candidates should be able to recognise the named
structures and be able to either label or draw them.

Int Advanced Level Biology WBI15 01 1



2 Some stages of aerobic respiration take place inside mitochondria.

The photograph shows some mitochondria.

(Source: © Inkoly / Shutterstock)

(@) (i) Name a structure formed by the folding of the inner
mitochondrial membrane.
(1)

....................................................................... QoL A ST e

s,

| ™, .
\/ / ResultsPlus
/'--‘: Examiner Comments

Correctly named and in the singular.

Examiner Tip

A  ResultsPlus
D

Phonetic spellings eg. christae, chistae,/ cristea/ christie etc were accepted, although the
correct spelling is preferred.
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Question 2(a)iii

In this question candidates were told that the actual length of the mitochondrion between X and
Y in the photograph was 2.7um. They had to calculate the magnification of this mitochondrion
and give the answer in standard form.

Once again as in previous sessions candidates struggled with converting between units and giving
the answer in the correct format.

(iii) The actual length of the mitochondrion between X and Y in the photograph
is 2.7 um. 2. 70" % rm

Calculate the magnification of this mitochondrion.

Give your answer in standard form.

(2)
"% "'"\l = L\‘L{CW\

Gt xlgt
27" ¢

= 16 296.29¢>

Answeré(.[:é.?{..m...ﬁ _______ _

N
\( { ResultsPlus

Examiner Comments

The distance between X -Y was accurately measured. Both cm or mm measurements were
accepted. The correct answer to the division had then be put in the required format.

' . ResultsPlus
\

Examiner Tip

It is always worth showing all the calculation workings as if the answer on the answer line is
incorrect some credit may be gained for appropriate workings.
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(i) The actual length ofthé mitochondrion between X and Y in the photograph
is 2.7 um.

Calculate the magnification of this mitochondrion.

Give your answer in standard form. WM - Liﬂ
Y A e . (2)
VA RI0T = Y U0 pm
]
. 4
R Y-SR
2.7 2

x\- 6% Ch
ANSWET .o

.'\ o
ResultsPlus

Examiner Comments

Some degree of tolerance was acceptable in the measurement of the distance between X - Y.
In this case 43 - 45 mm. This means that an acceptable answer in correct standard form in
range of 1.59x104t0 1.7x 104

14
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(il The actual length of the mitochondrion between X and Y in the photograph
is 2.7 um.

Calculate the magnification of this mitochondrion.

Give your answer in standard form.
e (2)
U-Yem ) LA

Woe  buov o 162963
27

Answer. L& A463 x

ResultsPlus

Examiner Comments

Here the measurement was within an acceptable tolerance but the answer on the answer
line was not given in standard form. This only got 1 mark for the correct measurement.

o
z.-'

\; Resuttsﬁus

Examiner Tip

",
'\-\..—"'I

Candidates need to check what the requirements for the answer are.

Int Advanced Level Biology WBI15 01
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Question 2(b)

In this question candidates were required to describe how reduced NAD was involved in the
production of ATP.

This was surprisingly low scoring as few gained mp3 as they needed to link a lot of ideas and
many only gave 1 aspect. Only a few gave the concentration gradient aspect for example. There
were lots of ATPase rather than ATP synthase which was rejected.

(b) Describe how reduced NAD is involved in the synthesis of ATP inside
a mitochondrion.
(3}
CRodyced  NAD . bressfers  Clectionr e the
SN e ke DR e MembRAC COAUSIAY Qs
SonContEstion . . grod et AY TYnthesg o enflowr
TABNVWMQ‘?%HN(’"OMNf'O‘th
Lather sideof M menlksee o Whith

A

¢ { ResultsPlus
/--.. Examiner Comments

Produces energy is a reject as it has been since the new specification began. The only mark
here is for reduced NAD providing electrons.

<4\ ResultsPhus
<)

| Examiner Tip

In the synthesis of ATP candidates need to know how ATP is generated.
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(b) Describe how reduced NAD is involved in the synthesis of ATP inside
a mitochondrion.

(3)

e Sedwsed . WRD Yereoses  Ma  wdrmen W e wees  oivedmednel

MO ANG | yedtcoen  odow W SR  wle O Wadienea e (Wevor) amd

o Senen L Swadten | Cen o Semolws n e mekoy o elecwon  Gases | Awegh

Avartsf &y
Mo ETC . Ye)eoSins..enevam ....fe6 . e ochve i

LAe et emeione) . Sfete  uhete by occqpnlake  Aven  den  dfluse | dewn

enkroden  Stodient | Aweway WP sudhele | SMume  w\eoting  eresgn  fes Ne

R B DR e B ety Ry hemosmens, Mo whele

s eewn ot oddabe  Piesghotnatien,  fadued

a\ -
ResultsPlus

Examiner Comments

Here all the marking points except marking point 3. This mark point is targeted at grade A
and has multiple components. (this energy )is used to pump protons across a {membrane /
inner mitochondrial membrane}, {creating /against} an {electrochemical / proton/
concentration} gradient.

//_-' .\l
e’

/\VJ ResultsPlus

) Examiner Tip

Candidates need to be accurate in the use of the key terms - ie. along, through, down the
electron transport chain and ensure that it s=is clear about the difference between pump
and diffuse.
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Question 3(c)

In this question candidates were told that tetrodotoxin (TTX) was a toxin found in puffer fish and
this toxin works by binding to ion channels in neurones.

Candidates had to suggest how TTX could inhibit the nervous control of breathing.

Mp1 was usually awarded and most gained mp2. Those that didn't gave less action potentials, or
referred to signals. There were fewer references to signals or messages than usual. Hopefully
candidates are getting the message. Few related it to the context of the question so mp3 was less
commonly awarded.
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(c) The photograph shows a puffer fish.

(Source: © ImageBROKER on Offset / Shutterstock)
Tetrodotoxin (TTX) is a toxin found in puffer fish,
This toxin works by binding to ion channels in neurones.

Suggest how TTX could inl'ﬂlbit the nervous control of breathing.
(3)

_________________ lnmheprmmvmnnﬁkemwm
.................... ReA@X... LML QLA ...
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\( /i ResultsPlus

Examiner Comments

Here only mp2 for no action potentials. Credit is not given for a repeat of the question stem
- ie. toxin works by binding to ion channels in neurones. It was necessary to state which ion
channel is blocked and the effect of that blocking.

Examiner Tip

‘f \ ResultsPlus
\

Candidates need to be clear about which ion channel is blocked and the effect of that
blocking.

20
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(c) The photograph shows a puffer fish.

(Source: © ImageBROKER on Offset / Shutterstock)
Tetrodotoxin (TTX) is a toxin found in puffer fish.

This toxin works by binding to ion channels in neurones.

Suggest how TTX could inhibit the nervous control of breathing.
(3)

Binding ko lon  (havele  would  tnhilit

Mo inBwa VoedBue of Mt ¥ W Tentbere

Y\o’&chcmw&f_nh’a\‘F'a\f-c&?\ace,al-x\mmm%
Ses%:-sﬁ‘csgar'ﬁw‘:}mn\'e(\n‘r\f,wm\\'a
o\ol@ﬁ%’a&‘a&anW%«:ml\mw\gz\*OTt%mﬁhw)

'mw&,u%%%h%’(ﬂ,dt%\magm&f\t
wrescosa\ Mucles W eZfu el , weovons

e\ of NeceaMning iz iAo
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%
\-\.

¥ / ResultsPlus
/'--.t Examiner Comments

No clear statement that the Sodium ion or Calcium ion channels are blocked. Just inferring it
is not sufficient to gain credit. However marking points 2 and 3 are clear. Mp2 would not
have been given if reference to fewer action potentials had been made.

A~ ResultsPlus
KD

Examiner Tip

Candidates need to be clear and precise. Also contradictions will not gain credit, eg. Sodium
ions moving in the wrong direction or both directions.

22
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(c) The photograph shows a puffer fish.

(Source: © ImageBROKER on Offset / Shutterstock)
Tetrodotoxin (TTX) is a toxin found in puffer fish.
This toxin works by binding to ion channels in neurones.

Suggest how TTX could inhibit the nervous control of breathing.
(3)

__________II_,X_______B_mals____._a_aal__.__Bhr:._\&i____Se:.\di.um_____Ual&_a%f..._caakd....__ig,n..cha.mnQ!,s......s.a,,.,....uggrn............._.

Int Advanced Level Biology WBI15 01
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.-""F--J

N { ResultsPlus
/--.. Examiner Comments

Clear and concise response hitting all three marking points.

A

#
s |
-

- 'f“ ResultsPlus
\

| Examiner Tip

Be careful when referring to nervous transmission. It is an all or nothing response so it is no

action potentials / depolarisation rather than less.

24
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Question 3(d)i

In this question candidates were required to give the meaning of LD50 = 8.4ugkg-1. They were
expected to use the information in the graph to support their answer.

Generally this was well answered by candidates who had met the idea of LD50 before. Clearly
some had not had previous experience of it.

{(d) The toxicity of TTX in mice was investigated.

Groups of mice were given different doses of TTX. The percentage of mice dying
at each dose was recorded.

The graph shows the results of this investigation and a line of best fit.
100

90

80 x

70

Percentage of mice dying
(%)

304+ H

20

10

1
1

I
5.0 6.0 7.0 . 8.0 9.0 10.0
Dose of TTX / pg kg™’

(i) The LD obtained from this graph is 8.4 ugkg™.
Give the meaning of LD, = 8.4 ugkg™'.

Use the information in the graph to support your answer.

it close. 7/ TTX.. %’M:fﬁ& ........ wﬁaﬁ_ ...........
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N { ResultsPlus
/'--.. Examiner Comments

A clear and concise answer that contained reference to both the elements required in the
mark scheme, namely a reference to dose of TTX and 50% of the mice dying.

o \-
e

(M4 ResultsPlus
\ Examiner Tip

When candidates are advised to use the graph to support their answer they should do so.

26 Int Advanced Level Biology WBI15 01



Question 3(d)ii

In this question candidates were required to comment on the toxicity of TTX in mice.

The command word here is 'comment on'. This requires the synthesis of a number of factors

from the graph to form a judgement. At least two factors need to be synthesised.

(i) Comment on the toxicity of TTX in mice.

(3)
.................... : ‘:Ee....-.....gmph.......shnus..,,.E.hnh...,..ae;.........11.::........dnse.........mac,nsg5..,..,4“.«....._.....,4
e B PRICEOYAGE...... o A2 YO AEQ... INVLOSES.
o OB D RS D QLOMIOE AL SQONS €
B .deses. obwne.. BApg.. .cmoe... thed.. 200 ok

T VN L SR o3 T3 RV ) S, X Y VI W o —

.................................... sw.....m.d.um,r.;.......ﬂm.h._....:[I,x_..........Ls.,.....hgki_‘,..l»m.m........m Ao S
I o
(Total for Question 3 = 9 marks)

.'\ -
ResultsPlus

Examiner Comments

Here the candidate has only made reference to 'increasing death with increasing dose of
TTX'. This only gets mp2.

T

A
Y

A /.Lk’ \ ResultsPlus
<)

| Examiner Tip

ST |

It is very important that if numerical data is used in the response the data has to be correct.
In this case 9.5 pgkg- 1 is incorrect.

Int Advanced Level Biology WBI15 01
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(i) Comment on the toxicity of TTX in mice.

p‘scon@mb\mo.[?‘"r% mclease, Cf}rea{er

Percan of  Mice |
- No  ef ea{on_MICe, | "}f

of TTw.

Also No  nformation on. Frror bar_sor
ﬂ%adgemwasg\m&n

o mgh?, Shows looh mice dding.

ﬂ ResultsPlus
Examiner Comments

Here the candidate has included all four possible marking points for a maximumum score of
3 marks.

(Total for Question 3 = 9 marks)

\ ResultsPlus
\_/ Examiner Tip

Where possible answers should be set out clearly. There is no need to bullet point answers
but here it does make the response clear.
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Question 4(a)

In this question candidates needed to explain why L-Dopa, given orally in tablet form reduces the
symptoms of Parkinson's disease. There ‘given orally in tablet form’ was emboldened in the stem
of the question to point candidates towards where their response should start.

4 (a) Parkinson's disease arises from decreased dopamine production in the brain,

Explain why L-Dopa, given orally in tablet form, reduces the symptoms of
Parkinson’s disease.
(4)
......... D' Mmthnnﬂ-fronHoolLvalnh’rlcr)lankl-buf&cah,

..... q SLDOF‘a is.ralien emlljuhs&LS'er)se,:(mt'ouocLS*‘rmm
s\ i ceacles resrarsa We‘m\n,ﬂrcram‘;umc‘qurml-mer

UL\LYC\(:;SCGHVEr};EAM‘rQDOFam‘MLbenzjmef,%‘kagpefmw

.......i..S..__.__&__.__m_mx__q_ktmns_mit..k..:..r........E..L-.:....\zf..h..As.....L-...._°____._rgce@ko.::5“__.____!___n___.j?gﬁt...sam[.?hi.g

...... e, ..r..mn.c.......&?n...iqﬁ..s.é..n... m;&f?tqlmx ...g.n...g.ck.i.g..n..ﬁﬁm.nﬂm. W
....P..(ss.\!.en\:i‘.n... .lm,,lt\.n.c.,mr’ams."«hlhﬁi:\?m"?ikg..ﬂmfraﬂe...mhé....
Ly VoS o CEIN anc{maumaPrafe(kﬁt:(econ&mcho‘n

miywmr%ﬂ,ﬂn} ..............................................................................................................................................................

N,

.-"'-F---.I
~ < ResultsPlus
/--.. Examiner Comments
The candidate here has started with stating that L-Dopa can cross the blood-brain barrier.

Then the focus has been on the L-Dopa being absorbed into the blood and finally once it
has crossed this barrier into the brain it is converted into dopamine.

| Examiner Tip

"' 'f \ ResultsPlus
\

The last 5 lines of the response try to explain how dopamine reduces the symptoms of
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Parkinson’s disease. However the fourth marking point had two elements - increasing the
level of dopamine to replace that which had been lost by the death or destruction of the
dopamine producing neurones. This mark point was targeted at grade A.

4 (a) Parkinson’s disease arises from decreased dopamine production in the brain.

Explain why L-Dopa, given orally in tablet form, reduces the symptoms of
Parkinson’s disease.

(4)

......................... A -wgsqmam\kbm‘i\\%‘gb\\hmﬁh
o%mMmmMm%‘;M\\w\\%mm

R~ T2 N Yo PV S B e WAt SN - W
)ﬂhﬁ:«b\m%b\na&""bﬁ*—-hmr\r

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

ﬁ,bs‘nomw P SIS0 £ 4 OY s SRC 2

S CANDOT. O TR N AL SN e
....... A0Crtese) O earire. \xooels
o (_.-bl_.:,?.. (Brue sS\en  Coauses
Faestassion eR—  enpulses, Fpn MOxDe (0D

Cefidewe o \E S \o=s GR-Q\ NS D Lﬂf\\"‘“\/

\nour

=) DO~ WE R T Snald o8y et ono—
ot cedced Ae do \notes e\ oreo—
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\( { ResultsPlus

Examiner Comments

A well organised response with all the required marking points, including the fourth marking
point that had two elements - increasing the level of dopamine to replace that which had
been lost by the death or destruction of the dopamine producing neurones.

4  ResultsPlus
\

Examiner Tip

If possible follow the guidance from the stem of the question and focus on the command
word.

Int Advanced Level Biology WBI15 01
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Question 4(c)

This was the level based question. Candidates were given graphs as stimulus material comparing
healthy and unhealthy ageing with pathogenic bacteria, protective bacteria and inflammation.

Level one could be achieved by just describing the information in the graphs on bacteria and
extent of inflammation.

Level two needed to relate some knowledge to explain facts about the protective bacteria and
pathogenic bacteria with details about the inflammatory process.

Level three required details about how lifestyle impacted on the unhealthy and healthy ageing.

There were hardly any blank responses to this question so the majority of candidates found this
question accessible.
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Discuss the role of bacteria, inflammation and lifestyle in ageing.

Use the information in the graphs and your own knowledge to support
your answer,

(6)

;&m@% ....... agzm_gmum_,?aﬂ\ﬁgemc‘nmkﬁmeswkaf

upbe/” od pookeckive . Nockeria b ess Shon o vwedthy

ogeug +L o vieoliuy - agelng 5 vore dorege Lo Yo ol
de ety . CES... Surdoce... ort. So.. Sturtoce. ores o} Wngs

NOJRAL \)M)Ceﬂa\,mmdmd
Vm;mWIQWJMM1bQMMM
ot wmphocuke. S ond. Mo Side... e eckS ool
Sytter it weaktened Tasker so Uktspan i deemsel onl
MHmmvﬂ;m,\.mg&a‘n&bemw@\x@oﬁ ..............
WMWa;,s(kﬁmwﬂw@Nama{bmm

Aplayed.. So.....00. i 0ditokion o SigniSicodk . Aibuences . omd.
nmtﬂ}mhmdgxmw%ﬁofgmd.ﬂ

(Total for Question 4 = 11 marks)
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\( { ResultsPlus

Examiner Comments

This reponse had indicative content 1,2,5,4,6 and 7 for a total of 6 marks. The biological
content is generally correct and there is a degree of linkage.

' . ResultsPlus
\

Examiner Tip

Keep thoughts logical and ensure what is written is biologically correct. If candidates do go
over the space provided it is important that they state where the extra answer is. Page
number is best.

34
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Discuss the role of bacteria, inflammation and lifestyle in ageing.

Use the information in the graphs and your own knowledge to support
your answer,
(6)

'gﬂlquﬂfﬂwu“yémﬂg B W=V, 7 S,
mgs‘tnmanejm}iabjhmm ...............................................

o PG b Wg,mfamw .........................................

(Total for Question 4 = 11 marks)
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%
b Y,

N / ResultsPlus
/'--.'. Examiner Comments

This response gained credit for indicative content 1 and 2. There is no detail about the
effects of pathogenic bacteria or protective bacteria nor details about the inflammatory
response. There is no detail about the specific effects of lifestyle on the body systems. Just
referring to 'damage' or 'affects' is not sufficient for indicative content 5 and 6.
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Discuss the role of bacteria, inflammation and lifestyle in ageing.

Use the information in the graphs and your own knowledge to support
your answer.
(6)
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\( { ResultsPlus

Examiner Comments

Here the candidate had indicative content 1,5,3,4,and 6. Indicative content was not given as
the direction of change was not given. This is a well organised response with details that are
linked and biologically correct.

4  ResultsPlus
\

Examiner Tip

In most level based questions it is worth making a comment on the methodology or the
presence or absence of appropriate statistical methods.

38

Int Advanced Level Biology WBI15 01



Question 5(a)i

In this question candidates were given a graph comparing systolic blood pressure, diastolic blood
pressure during exercise and post exercise rest / recovery. It was a graph with three axes.

Candidates had to describe three conclusions from the investigation.

(i) Describe three conclusions from this investigation.
(3)

e veart rare bao ap 0verdll. inwesse. during. exernse and. decre@ses

after exterdse.
Systolic_ blod hiessute also  INTegses

.uning..eerive and... d
eXerGe

N '{ ResultsPlus
/‘--.. Examiner Comments

This response includes details of the effects during exercise and during rest / recovery. All

three elements, diastolic and systolic blood pressure and heart rate are described.

P
P

lf: \ ResultsPlus
\

| Examiner Tip

Avoid just describing part of the investigation, eg. during exercise. Also ensure when looking
at the complex graph you are aware of which line refers to diastolic blood pressure, systolic
blood pressure and heart rate. Many candidates confuse the two types of blood pressure in
their response.
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(i) Describe three conclusions from this investigation.
(3)

>3 :ﬁff‘ Mmf Pmmw S ‘/’gmvﬁchf Ayle' ‘fﬁm Gﬂ hSM Z/‘mta

Prefswe
5 Dz’afqrﬁh < Lﬁr—._q..ﬂ pres sure pewain. me j [m/zmzhf eakf%:,....
'Mf« [fmmnfu OFMW‘.‘

B Wdata. ke S5 EXew S, 71'& »1‘ fa’at rm[/ Liageare. dwel G o

% ResultsPlus
Examiner Comments

A very well organised response. There is no compulsion to bullet point answers but some
candidates find it easier to organise their thoughts and hence their response.

)
R | ResultsPlus

Examiner Tip

By stating 'throughout the investigation' the candidate includes both during exercise and
recovery.
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() Describe three conclusions from this investigation.

sudtlen derease 4o  FO  from 121 peouts per wund

SSpte Disylolic blood pressure & Same cdmost Same \n al.

N '{ ResultsPlus
/‘--.. Examiner Comments

In this response the candidate has tried to explain why the systolic blood pressure behaved
in such a way.

P
7

4 \ ResultsPlus
\

| Examiner Tip

Candidates need to be much clearer about the demands and expectations of the command
words. On page 69 of the specification there are detailed explanations of the requirements
of all the command words used. Key ones are the difference between describe and explain.

Question 5(a)ii

In this question candidates had to describe how the systole and diastole parts of the cardiac cycle
are controlled during the exercise. This was targeted at grades ECCA. This question was deemed
very challenging by candidates. Most candidates gained mps1 and 2. Higher level answers
included the comparative increase in mps 3 and 4. There were lots of answer describing the role
of the SAN and AVN and systole. Context is key here - effect of exercise. Many candidates
described details of how the heart is controlled, which did not gain credit.
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(i) Describe how the systole and diastole parts of the cardiac cycle are controlled
during the exercise.

(4)

é‘hemrmfméA)lm&pt)fwmgu’n‘}:/mf?}/{
'FY'PJHM'H?{&)J@Q&MA%}W/{&WMrd/’vke‘s'mmy
tenwre , iwhith  Geutl Fnpnlse e SAN. . Yesult Pa bwore.
frequonty Lontroit for_hesrs museles. Favolved a... ...
_sustale. ~bnd_dioctele ;aar%,ﬁnofj!mwr&mvmpﬁm
,. vyaﬂwl’ff%hﬂzﬁd'{nw{wdfnﬁ%/&?ﬂf&ﬁumﬂ)’fﬂ-b

bm?m‘/%msﬂ-ﬁgnf{!jék%mwpww

N,

<{ < ResultsPlus
/---. Examiner Comments

This was the standard response. Candidates described the increase in blood carbon dioxide
or decrease in blood pH followed by chemoreceptors sending impulses to the cardiovascular
centre. Only the most able candidates were able to relate the consequent effects which
included increased impulses going to the SAN along the appropriately named pathway and
the resulting increase in the force of contraction of the cardiac muscle.

" V \ ResultsPlus
\

| Examiner Tip

In any question about increasing heart rate it is essential to state that there are increased
impulses from the cardiovascular centre or medulla to the SAN.
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(i) Describe how the systole and diastole parts of the cardiac cycle are controlled
during the exercise.
(4)

{’ﬁcﬁmmmc%ua o lla o lorsedn, dihec).. g ! i, bload pll. ot b Coa

reliosd dien'n xerciie, im. tetdinlla wborg et .sw&, ::’:::1 tropidan a-A::-ﬂhr
P A ,Jg,r;er neqrs oo SAN Fo incecase.. obmulwamf (Mot
mpfﬂﬂqklmﬂ-«u@éﬂe wallc 4 fncmmai'-f sqahlond
éruﬁfép‘-/ﬂﬁa‘""ﬁ“d AV . .retece (’.(ef_;Ln'uJ :‘““f‘vél From JAN .
Ma)—-,(ouwa”qM.H&;M&r@wﬁéﬂ,k;wﬁﬂw%mkﬂw

:'mrm%wémm{;m/ ........

3

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

% ResultsPlus
Examiner Comments

Here the candidate gets all the marking points except a comment about the diastolic blood
pressure remaining constant as the cardiac muscle is relaxing.

AR
QR \ ResultsPlus

Examiner Tip

Candidates must be clear that they are referring to cardiac muscle and not just muscle.

Question 5(b)

In tq In this question candidates had to calculate the stroke volume. They were given the
equation: cardiac output = heart rate x stroke volume. The answer had to be in cm3 and to two
significant figures.
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(b) At rest, a heart pumps 5dm?minute of blood and has a heart rate of
72 beats minute™.

Calculate the stroke volume.

Use the equation: [\

cardiac output = heart rate x stroke volume

Give your answer in cm?® and to twe significant figures.

o - . o 2
@ CO = Gaw) ™ @ SV W

5000

i

\ ég{‘{\’l - \OOD Cyi B f:ihotaifor Question 5 =9 marks)

Y 3 %‘ Answer 70

E) :-,L?’( " 70

a\ -
ResultsPlus

Examiner Comments

Here the candidate converted dm 3 to cm 3 correctly. However in the calculation which was

correctly calculated they did not convert their answer to two significant figures correctly.

T
z/z.-"‘\ II
-

/\Vl ResultsPlus

) Examiner Tip

Practice inter-converting all the units given in the specification and learn the rules for

significant figures, eg. 69.0 is not to two significant figures.
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(b) At rest, a heart pumps 5dm*minute' of blood and has a heart rate of
72 beats minute'.

Calculate the stroke volume,
Use the equation:

cardiac output = heart rate x stroke volume

Give your answer in cm® and to two significant figures.
(2)

v =t

Jpoo uh‘ Min
K3
=

(Total for Question 5 = 9 marks)

a\ -
ResultsPlus

Examiner Comments

A correct calculation with the answer on the answer line to two significant figures.

P
/".-- - |

/\Vj ResultsPlus

| Examiner Tip

Always include the workings in a calculation. Here if the answer on the answer line was
incorrect credit would have been gained for the conversion to cm 3.
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(b) A a heart pumps 5dm?*minute™ of blood and has a heart rate of_L
%. inute™. -
Calculate thg(étroke volume. )

Use the equation: 9
C;V'\
cardiac output = heart rate x stroke volume

Give your answer in ¢m? and to fwo significant figures.

Stiate volue = codioc. aApat = heort cote 2

Am:}; {000:;/”3 § o0 = 500>

5000 »92= 6944 s
Answer .. £ (4. ... cm?

—_—

(Total for Question 5 =9 marks)

IN

~ '{ ResultsPlus
b/‘---.. Examiner Comments

In this response the conversion to cm3 was correct. However the answer on the answer line
was not to two significant figures.

P
e

- lf:: ResultsPlus
\

| Examiner Tip

Read the question stem carefully and check that the answer on the answer line does what
has been asked for.

Question 6(b)

In th In this question candidates were given graphs to show the growth of peanut plants in low
and high light intensities in red, blue and white light. They were asked to determine the effect of
light on the growth of the seedlings in this investigation.

Key to this question is the command word 'determine’. From the specification p69 for
'determine’ candidates must have an answer that has an element that is quantitative from the
stimulus material provided, ie. in this case the graphs.
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Determine the effect of light on the growth of the seedlings in this investigation,
(4)

ﬁep] {ijht hbs.. pagst. Incresse n ) flxj/vf o/ 5’4@4/[17; beth..

w lew Jldr« m‘taﬂ?’ﬂ el i J}a Vighy Fugensiny >

Gmx:m ﬂ#ﬁrﬂmf Hr be ﬂvcm laadjht of seelllings

<than

U)vff ﬁmnﬂﬁi ..... —

|

ﬂ ResultsPlus
Examiner Comments

Here the candidate has stated that red light gives the greatest growth in both light
intensities and that high light intensities give the greater growth (when compared to low
light intensities).

\ \ ResultsPlus

Examiner Tip

Look at the mark allocation and command word. For four marks it is expected that there are
four marking points.

Tn red. ijlw bt _other. Uhu o high. ff”f’ munﬂjz...,,
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Determine the effect of light on the growth of the seedlings in this investigation.
(4)

| e Rr.d \l&!\‘i’ Qﬂ%“..d\. '\"N..( hLS\\t,H‘ Qre H~
oA— boH\ Inden Ml while white lighk coused Hhe
16’.&\5{' gmptk The.. '!m:’r gmm‘l'h was..by. red. \jtd-
Lat Jhigh. \tjh{' m’r:nsmes whiClh causeol an increased
_m,o'F 1917 in heLqW‘” o\'&f S‘iS' dqu£~ -Qe'cdhﬁ .CurUWCd
o o longer. fime ot high. 1 Y ks il he low

:__pho ’mth thesls of Seed ._‘.i...fﬂ Louje,r
lolre gx'POSLd ""0 l’\lﬂk |l@k+’ In"kJUf'b‘ D +ﬂ|\u- "'Lg_«

Lheight of the Geed i lngooo

: ResultsPlus

Examiner Comments

Here three relevant comments have been made - red light giving greater growth, and white
light the least. A calculation was given (which was correct) about the growth increase over 55
days in red light.

<R
ey | ResultsPlus

Examiner Tip

If there is a 'determine command' word there must be some calculation from the data
provided. It is not sufficient just to read off the graph, eg. 9 cm growth in 32 days.
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Question 6(c)

In th In this question candidates were given some information about auxins.

Aux Auxin stimulates:

+ the release of hydrogen ions that disrupt cellulose microfibrils

+ the uptake of potassium ions by cells.

Candidates needed to explain how auxin causes cells to increase in size.

(9 Auxin stimulates:
+ the release of hydrogen ions that disrupt cellulose microfibrils
+ the uptake of potassium ions by cells,

Explain how auxin causes cells to increase in size.
(4)
~
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N { ResultsPlus
/'--.. Examiner Comments

In this question there were unusually seven marking points for a total of four marks
maximum. Some of the marking points were linked. It had to be clear that the cell
elongation was the result of the water absorption.

P

lf': \ ResultsPlus
\

| Examiner Tip

There is no credit for just repeating parts of the question stem.
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(c) Auxin stimulates:
+ the release of hydrogen ions that disrupt cellulose microfibrils
F—
the uptake of pota%slum ions by cells.

Explain how auxin causes cells to increase in size.

hovins_ochuade a. ‘aqu: pmp.. to. ferp... "ﬂ“‘ . oni (. ;m}m)
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ﬂ ResultsPlus
Examiner Comments

Again a response that gained full marks. It is important that it is the hydrogen bonds in the
cellulose molecule / microfibrils that is broken. Just repeating the stem-disrupting the
microfibril gains no credit.

Question 6(d)i

In this question candidates were given the results of an investigation comparing the
concentration of gibberellin and the resultant number of seeds germinating.

They had to calculate the percentage change in germination between 200ppm and 400ppm
gibberellin concentration. The answer had to be a whole number.
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(d) The effect of different concentrations of gibberellin on seed germination of the
ashoka tree was investigated.

The photograph shows the leaves and flowers of an ashoka tree that grows in
parts of Asia.

(Source: © Roberto Pascual Gomez / Shutterstock)

Samples containing 200 seeds were each treated with different concentrations
of gibberellin.

The table shows the results of this investigation.

0 26
100 92
% ]
300 66
(0 s

() Calculate the percentage change in germination between 200ppm and
400 ppm gibberellin concentration.
(2)

Give your answer as a whole number. Ly Y
Q0

@ o
x= U0, 357. QW

(00 -4v. 35 :@
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\( { ResultsPlus

Examiner Comments

Here the candidate had correctly identified the number of seeds germinating at 200 and
400ppm. However the answer was not given as a whole number nor was there any
indication of the change.

4  ResultsPlus
\

Examiner Tip

Candidates need to read the stem of the question carefully. Here they were asked for the
'change' so it was necessary to state whether it was an increase or decrease.
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(d) The effect of different concentrations of gibberellin on seed germination of the
ashoka tree was investigated.

The photograph shows the leaves and flowers of an ashoka tree that grows in
parts of Asia.

(Source; © Roberto Pascual Gomez / Shutterstock)

Samples containing 200 seeds were each treated with different concentrations
of gibberellin.

The table shows the results of this investigation.

0 26
100 92
200 114
300 66
400 46

(i) Calculate the percentage change in germination between 200 ppm and
400 ppm gibberellin concentration.
(2)
e - liy

11g

Give your answer as a whole number.

A oD

—<9.6

Answer.. .. —. 60 %
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.a'lll\ —
yfﬁ ResultsPlus
Examiner Comments

A correct response with clear working. The answer showed the correct change. (-) is
acceptable as decrease.

T
o

"y

o

W4\ ResultsPlus
\__: Examiner Tip

Always show your working in any calculation.
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(d) The effect of different concentrations of gibberellin on seed germination of the
ashoka tree was investigated.

The photograph shows the leaves and flowers of an ashoka tree that grows in
parts of Asia,

(Source: © Roberto Pascual Gomez / Shutterstock)

Samples containing 200 seeds were each treated with different concentrations
of gibberellin.

The table shows the results of this investigation.

0 26
100 92
200 114
300 66
400 46

(i) Calculate the percentage change in germination between 200 ppm and
400 ppm gibberellin concentration.
(2)

Give your answer as a whole number.

i - k&
\OO 1 -59.6%6
".}r-’-Gc)ﬁ/o

Answer ... &CD . %
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%ﬁ_{Resnﬁs’Plus

Examiner Comments

Here the candidate had correctly identified the number of seeds germinating at the
concentrations of gibberellin and carried out the calculation correctly. However their whole
number answer did not show the direction of the change.

lf \ ResultsPlus
\

Examiner Tip

Candidates must read the stem of the question carefully.
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Question 6(d)ii

In this question candidates were given the results of an investigation comparing the
concentration of gibberellin and the resultant number of seeds germinating.

Candidates had to use the results from the investigation to explain how gibberellins affect
germination.

(i) Explain how gibberellins affect germination in this investigation.

......... antm,\aww,owiw,’p#d’he&k%

}Pma ........................................................................................................................................................................................................................
TL:S‘\s\ag,m ,‘p\ua“\g S}\ﬁh\ﬁ&‘ ’}L- Lra&.&u a{-

Ee et B fe endupen
______ \>b{a\=@~d‘o-- L‘bo. Fao _nak_. Lemmph ot remale Fw g.m.wh‘
'}r‘ )f"l“- xf‘(““"' (Total for Question 6 = 13 marks)

(2)

N,
\( { ResultsPlus

/'--.. Examiner Comments

The candidate has used the data from the results table to come to a relevant statement.
They could use up to 200ppm, or after 200ppm or 200ppm has the highest germination.

lf \ ResultsPlus
\

Examiner Tip

Candidates must be clear that gibberellins do not directly act as transcription factors.
However they do play a crucial role in regulating gene expression by influencing the activity
of transcription factors. This point has been made in several recent examination reports.

Question 7(a)ii

In this question candidates were told that growth hormone (GH) is a peptide hormone that
stimulates the synthesis of protein in muscle. They had to explain how GH stimulates the
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synthesis of protein in muscle. Most candidates gained mps 2 and 3. If they understood the
question higher level answers related it to given context, ie. muscles. However most just gave a
stock answer without making reference to the situation given in the question stem. Many
candidates thought erroneously GH was the transcription factor.

(i) Growth hormone is a peptide hormone that stimulates the synthesis of \
protein in muscle.

Explain how GH stimulates the synthesis of protein in muscle.

todsts of Selouoey pllussc Glld Gebe AMP
bl o aatbec Cheni@id o0l edtic . puchd Brough
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ecgns Chikne e chedlon ool llipltp P ik, of 24f

a\ o
ResultsPlus

Examiner Comments

This candidate response had taken some note of the specifics mentioned in the question
stem ie. muscle.

ot
LAR
Wl

M4\ ResultsPlus
\:

) Examiner Tip

Stereotypical responses that take no notice of the specifics given in the question gain little
credit. Candidates are required to apply their knowledge of the specification to novel
situations.
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(i) Growth hormone is a peptide hormone that stimulates the synthesis of
protein in muscle.

Explain how GH stirhulates the synthesis of protein in muscle.
(3)

HS o peplide horenane, W use [Achvake oyehe
ﬂm?%odi%selnknceﬂsécmachqtn

feaohmsﬂdﬂsfﬁanSalpﬁm%C‘bfsMomMusata
Profeins Wemseuibed 4 banslated.

iﬁ ResultsPlus
Examiner Comments

A common error - GH acting as a transcription factor. This has been referred to in several
recent examination reports. Credit is given here only for reference to a second messenger.
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Question 7(b)

In this question candidates were given a graph showing how the concentration of GH in the blood
changes at different ages. Candidates had to comment on the changes in the concentration of GH
in the blood of males. They had to use the data in the graph to support their answer.

Comment on the changes in the concentration of GH in the blood of males.
Use the data in the graph to support your answer.
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a\ -
ResultsPlus

Examiner Comments

Here the candidate had correctly identified that there is a sharp decline in GH levels
between 10 - 20 years. There is an appropriate comment on error bars linked to correct ages
taken from the graph. Furthermore there is comment on methodology, ie. no indication of
sample size.

P
. |
zz.-'\

\ \ ResultsPlus

Examiner Tip

If candidates are going to use data from a graph it is essential that the data is correct. This
means accurate use of the scales to give accurate numeric values.
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Comment on the changes in the concentration of GH in the blood of males.

Use the data in the graph to support your answer.
(3)

_afvec 6o SRacs.a¥ S 6 ¢ A3 dm 7 Rffog s
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i{ ResultsPlus
Examiner Comments

There are four marking points here for a maximum of three marks. The numeric values for
the ages and error bars are correct, and there is an appropriate comment on methodology.
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Comment on the changes in the concentration of GH in the blood of males.

Use the data in the graph to support your answer.

3)
5.002.1000Q 58 4. Cond.. 5. Gr.. 0. \A\90d.. decenses.. . THEe ...
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N { ResultsPlus
/'--.. Examiner Comments

Here there are two marking points - GH decreases as age increases and steepest decline in
GH between 10 - 20 years. The comment on SD error bars overlapping is not creditworthy as
there are no ages given. Some error bars do not overlap, eg. between ages 24 and 86 years.

P
e

lf: \ ResultsPlus
\

| Examiner Tip

Do not just use a generic statement regarding error bars / SD values and a non significant
difference. Furthermore be careful about the difference between significant difference,
repeatability, reliability and validity.

Question 7(d)i

In this question candidates had to describe how mouse cells can be genetically modified to
synthesise human GH. It is important to be accurate and use the information provided in the
question introduction.
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(d) Synthetic GH can be produced from genetically modified mouse cells.

(i) Describe how mouse cells can be genetically modified to synthesise
human GH.

(4)
LoUse e rsabadhion  emeguae do . iolake (e gews. Cooling..

for QR e o boaddby inclivichoed.. o
e Use e oamm.. resbeickioa wgmkw*qﬂw&

.......... . mmww Al famionile  paBNAS ﬁom W sese. mﬁw
le

_ ResultsPlus

Examiner Comments

Here the candidate correctly stated that the GH gene could be isolated by the enzyme
restriction enzyme. They also then go on using the same enzyme to cut the DNA of a virus. It
is more usual to use a plasmid but some viruses do have DNA so it is biologically correct.
The recombinant DNA was inserted into the mouse using microinjection.
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(d) Synthetic GH can be produced from genetically modified mouse cells.

(i) Describe how mouse cells can be genetically modified to synthesise
human GH.
(4)

oot Yo owr Yhe W%mm,m < e Yo
....... ?rodmﬂ"g\:amﬂa, mbﬁﬁh%iodolhﬁ'hfpub
o ok b fo poduce reambvan ONA_ e thin”

Z ResultsPlus

Examiner Comments

Here the candidate correctly cut the desired gene coding for GH using restriction enzyme.
This obtained two marks. There is no credit for then cutting the DNA from a mouse cell.
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(d) Synthetic GH can be produced from genetically modified mouse cells.
(i) Describe how mouse cells can be genetically modified to synthesise

human GH.
(4)

.......... .u.&}.%______________res-l.r.i._QH..0_11_...._...._e.n_ignude_qi_g..-._...._____.Q..s.._z._...._...t_h...E.______.._ea.._m..E,____._......_..___.._.........____
...... msﬁr,nd,t,o.n..._....gn.zﬁm.e....‘m....__.._._.a.d..al_...........u,_____.....m_._.........a...__.,.....mo.u.s.n_.,........Q.NA_..,_.._usl..n&_
..n...lgqﬁe,..,,.........Qn.t&..............S‘]t.'lf‘ﬁ..k..l.!L.S............tbl»!L.g.......sd.a.gkﬂ.........e.m.al..g........{,n..ﬁ..e..&.h.!ﬂ.k....,.“._..m
.............. uﬂns...........‘hmﬁ........shn.d.-...........o.,r..........m...,..3.qng,.........8.un..,....,..,.}m..s.-s..x.i........§.~...l.-:s.e,.......mm.ﬁ..................
ik e mowse. .. for 1+ o Pe able. e . .synthesice

............. kumanH

N

N { ResultsPlus
/--.. Examiner Comments

The candidate here obtained 3 marks - for isolating the GH gene using restriction
endonuclease and then using heat shock or gene gun to add the recombinant DNA into the

mouse cell.

Question 7(d)ii

In this question candidates had to suggest one advantage and one disadvantage of using
genetically modified mouse cells rather than E. coli bacteria to produce human GH. This was a
very open ended question and as long as candidates justified their answer often it was

creditworthy.
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(i) Suggest one advantage and one disadvantage of using genetically modified
mouse cells rather than E. coli bacteria to produce human GH.
(2)

O | e N T N
Mt Ve bedua e v o u B g Mee

(Total for Question 7 = 14 marks)

Examiner Comments

Ethical issues was acceptable as a disadvantage, but just being mammal cells unqualified did
not gain credit.

Q‘) ResultsPlus

Examiner Tip

In a response always clarify points to make it as clear as possible what the advantage or
disadvantage is.
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(i) Suggest one advantage and one disadvantage of using genetically modified
mouse cells rather than E. coli bacteria to produce human GH.
(2)

&lmubaﬁe b o cdla mould o0t ket e
. _......mh‘m ........ and.. pnd:mg ........ Gty maﬁ o toeder .

(Total for Question 7 = 14 marks)

_ ResultsPlus

Examiner Comments

A clear advantage and disadvantage. This scored full marks.

SR
Q) ResultsPius

Make it clear which is the advantage or disadvantage.
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(i) Suggest one advantage and one disadvantage of using genetically modified
mouse cells rather than E. coli bacteria to produce human GH.
(2)

______________ One .advontuge ... that... he.. Moose.... cell. .is... NOX... patheseni

(Total for Question 7 = 14 marks)

Examiner Comments

One clear advantage stated. However the disadvantage has not been qualified. The long
term effects of 'what' are not known.
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Question 8(a)i

Question 8 was based on the two articles on genetics generally and the Y chromosome
specifically. In this question candidates had to name the type of microscope that would be used
to produce the image of the chromosome (before paragraph 1).

This question should have been a given as candidates were told the magnification.

8 The scientific document you have studied is adapted from the articles Risk of heart
failure may increase with age due to Y chromosome loss and Essence of man: Y size
doesn’t matter in the New Scientist.

Use the information from the scientific document and your own knowledge to
answer the following questions.

(a) (i) Name the type of microscope that would be used to produce the image
before paragraph 1,
(1)

e SN

N { ResultsPlus
/'--.. Examiner Comments

The initials SEM were acceptable as it is recognised abbreviation standing for scanning
electron microscope.

74\ ResultsPlus
\

| Examiner Tip

Generally it is better to write the answer in longhand.
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8 The scientific document you have studied is adapted from the articles Risk of heart
failure may increase with age due to Y chromosome loss and Essence of man: Y size
doesn’t matter in the New Scientist.

Use the information from the scientific document and your own knowledge to
answer the following questions.

(a) (i) Name the type of microscope that would be used to produce the image
before paragraph 1.

ﬁ[fc tren

a\ -
ResultsPlus

Examiner Comments

This is acceptable as the question stem asked for 'name the type of microscope'.

il
el

Q ResultsPlus

Examiner Tip

Be careful with the spelling to ensure that what is written cannot be misconstrued for any
other biologically recognised term.
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8 The scientific document you have studied is adapted from the articles Risk of heart

failure may increase with age due to Y chromosome loss and Essence of man: Y size
doesn’t matter in the New Scientist.

Use the information from the scientific document and your own knowledge to
answer the following questions.

(@) (i) Name the type of microscope that would be used to produce the image
before paragraph 1.

(1)

........ Llight.. Mi€€8.5C0.p. R

a\ -
ResultsPlus

Examiner Comments

Unfortunately the wrong type of microscope. Surprisingly there were a number of
candidates that gave this response.

//_-' .\l
e’

/\VJ ResultsPlus

) Examiner Tip

Use all the information provided to make a realistic choice. Light microscopes only give a
magnification up to about x1500. The chromosome in photograph 1 has clearly been
magnified more than this.

72
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8 The scientific document you have studied is adapted from the articles Risk of heart
failure may increase with age due to Y chromosome loss and Essence of man: Y size
doesn’t matter in the New Scientist.

Use the information from the scientific document and your own knowledge to
answer the following questions.

(@) () Name the type of microscope that would be used to produce the image
before paragraph 1.

(1)

Efet\"‘ O~ mitroitege

: ResultsPlus

Examiner Comments

A correct response gaining the one mark.
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Question 8(a)ii

In this question candidates needed to calculate the ratio of the length of the X chromosome to
the Y chromosome in the image. The answer had to be given to one decimal place.

(i) Calculate the ratio of the length of the X chromosome to the Y chromosome
in this image.

—_—

Give your answer to one decimal place.

lenoflh of Y = Ao @
lonoie & Y < 3. Fem

A LAY
2. %3 .) Answer2q31

N
\/ { ResultsPlus
/---. Examiner Comments

An answer within the acceptable range. However this candidate had not followed the
requirements from the question stem - namely to one decimal place.

Examiner Tip

L’ \ ResultsPlus
\

Candidates need to read the question stem carefully and do as asked. The requirement 'to
one decimal place' had the one emboldened.
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(i) Calculate the ratio of the length of the X chromosome to the Y chromosome

in this image.
Give your answer to one decimal place.
x M 2)
3 43
o414
o UL

.'\ o
ResultsPlus

Examiner Comments

Here the ratio had been calculated for Y : X. This only got credit for the accuracy of the
measurements which were within tolerance.
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(iiy Calculate the ratio of the length of the X chromosome to the Y chromosome

in this image.
Give your answer to one decimal place.
(2)
ay %
1.2$
Answer ‘95 i1

ﬂ ResultsPlus
Examiner Comments

A correct answer within the acceptable range.

A
A=

U \ ResultsPlus
\

| Examiner Tip

Candidates need to ensure that they include the measurements in their answer. Should the
answer on the answer line be incorrect then they may gain credit for appropriate
measurements.
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Question 8(b)

In this question candidates had to suggest why the loss of the Y chromosome may lead to higher
rates of heart disease in men than women. The article paragraphs 4 and 5 contained relevant
information. The command word here was 'suggest'. This means that the candidate needs to
apply their knowledge from the specification to unfamiliar areas.

(b) Suggestwhymelossofthevmmosomemymdmhlghernmdhem
dkeminmnthanmen(pangnpluhndﬁ). ’
- (2)

..... Que -\n_...mmmo& Qmwmm....m\pom s,n\.m ns&k

Aaoman mwnhﬁd ..... :\hmsm as... ‘:’W :.-Le_c.rm!mi ............

a\ -
ResultsPlus

Examiner Comments

In this response the candidate has made reference to no Y chromosome in women.
However there is no reference to loss of genes and the effect that this loss may result in.

P
/’.«"\ \

\ \ ResultsPlus

Examiner Tip

No credit is gained for repeating the content of the question stem. Many candidates
referred to 'heart disease'.
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Lnbw;l'dmmtam'{nwﬂmbaﬁm

(b) Suggest why the loss of the Y chromosome may lead to higher rates of heart
disease in men than women (paragraphs 4 and 5).
(2) -

Xdve S0
eort wasde seavs and. Jeelsp. Ftbress WM dumeges

hﬁ}wf\hkdm»-f-&mhvﬂ,s'b

_Comdosyarelor Afseose |

cxrc_m-e’\.{?@mwmﬂw’(\c@ ....... Aot ..

Examiner Comments

This response gained two marks for reference to scarring of the heart and a greater
inflammatory response, ie. increased inflammation or increased atherosclerosis.
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(b) Suggest why the loss of the Y chromosome may lead to higher rates of heart
disease in men than women (paragraphs 4 and 5).
(2)

SHmRee w\%wmgbm o avenes | c;uugmq
Soronebon st o m‘é&mw\ and <o Moveadin
Yo e - ﬂp\ﬂj O\Yc\srL PRI oo
il e e affeded o 0 nt have Y
CINYoTMesaTaL .

/ ResultsPlus

Examiner Comments

This candidate gave three clear marking points - scarring of heart muscle, causing
atheromas and the lack of Y chromosome in females.

<§ ResultsPlus

Examiner Tip

Ideally when discussing the loss of Y chromosome it should 'clue' candidates into the loss of
genes.
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Question 8(c)

In this question candidates had to describe the roles of nucleic acids and enzymes used in CRISPR
gene editing to remove some of the Y chromosome genes. CRISPR is not a topic in the
specification. However as it is clearly referred to in the article and is a current topic of interest in
genetics. Candidates should have been directed to have done some study or research about the
technique. This question is targeted at the higher grades and clearly discriminated between
candidates.

(c) Describe the roles of nucleic acids and enzymes used in CRISPR gene editing to

remove some of the Y chromosome genes (paragraph 5).
(2)

UReameid  erdonucleuse. can. be. e d,tﬂcutmegm&

AN
\( '{ ResultsPlus
/‘--.. Examiner Comments

Although the first two enzymes referred to are not in the correct context, the candidate does
make reference to restriction endonuclease being used to cut the gene. Ideally the
candidate should make reference to the Y chromosome but as it is in the question stem this
response gained one mark.

lf \ ResultsPlus
~\

Examiner Tip

Candidates need to make sure that the enzymes referred to in the specification are known
and more specifically what they do.
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(c) Describe the roles of nucleic acids and enzymes used in CRISPR gene editing to

remove some of the Y chromosome genes (paragraph 5).
{2)

A oWiete  PNR. A Uned. S0 Mkon.. and T

............................. SIF&&% DR Sequents .80 N Y ENX OMOs s e
ARY.an.. enuywme .. C mwmm\ LT M e

wed .
D MIVOMR D e

ResultsPlus

Examiner Comments

The candidate here was credited with two marks - for the guide RNA matching a DNA
sequence and the restriction enzyme cutting the gene.

P
\)Resultsﬁus

Examiner Tip

Candidates need to make it clear that they are referring to RNA rather than DNA.
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Question 8(d)

In this question candidates had to describe how the cardiovascular health of participants in the
UK Biobank study could have been assessed. Many candidates were able to gain mark points 2
and 3 as they gave an appropriate physiological measurement. Few candidates came up with the
idea of using a questionnaire either about lifestyle or family history.

Once again several candidates did not give their response in the context of the question. Using
bioinformatics was a common generic theme. There was few reference to comparisons with
national data or to an appropriate named statistical test. Calculating the mean was not
creditworthy.

(d) Describe how the cardiovascular health of participants in the UK Biobank study
could be assessed (paragraph 6). . (3)
The  heort rate., cardiac vudput . and shroke
wlmmazm'mfﬁdfm ....... 2oudd. ke reawnlarly
wn}bnd,-ﬁre)(m\f?la“ﬂ-émuﬂ ......... ke vinvonitor
b voorths over He 12 year perlsd
o}mﬁonoﬁimﬂ Ahould . baz..ﬂweah*:b e pa\rhc«ffard;
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a\ -
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Examiner Comments

Here the candidate referred to heart rate, cardiac output and stroke volume. These were
creditworthy. They also referred to the use of a questionnaire.

\ \ ResultsPlus

Examiner Tip

Ensure that the answer is specific to the context of the question. Too often answers became
generic.

(d) Describe how the cardiovascular health of participants in the UK Biobank study
could be assessed (paragraph 6).

(3)

a\ -
ResultsPlus

Examiner Comments

Two named physiological measurements stated so two marks awarded. There is no
reference to a questionnaire nor a comparison with national data.
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Question 8(e)

In this question candidates had to explain how an antibody could block the effects of an
inflammatory signalling molecule (ISM).

As it is based on the article candidates were directed to the appropriate paragraph(s) within the
article.

(e) Explain how an antibody could block the effects of an inflammatory signalling
molecule (ISM) (paragraphs 7 and 8).
(2)

0“*\\3056"5*‘rweohodwe%\‘rﬂ*ha*wwﬂ\@‘*emen‘mn\
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=¥:a\f\é~09
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<{ { ResultsPlus
/--.. Examiner Comments

This response clearly states that the antibodies will bind with the inflammatory signalling
molecule. This is creditworthy. Antibody causing opsonisation would also have been
accepted.

'

M4\ ResultsPlus
\

| Examiner Tip

Candidates need to be able to apply their knowledge about antibodies and inflammatory
response to novel situations.
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(e) Explain how an antibody could block the effects of an inflammatory signalling
molecule (ISM) (paragraphs 7 and 8).

ey ¢cepdee o mmmmmmm

g\ fed vy phegets 1oy

N
ResultsPlus

Examiner Comments

Here the candidates referred to the binding of the antibody to the ISM leading to it being
engulfed by phagocytosis. Two marks credited.
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(e) Explain how an antibody could block the effects of an inflammatory signalling
molecule (ISM) (paragraphs 7 and 8).

(2)

mt\m So A

iﬁ ResultsPlus
Examiner Comments

Three clear points here for a maximum two marks.

P
S | ResultsPlus

Examiner Tip

Candidates need to be careful to ensure that their writing is legible.
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Question 8(f)

In this question candidates had to explain how environmental factors such as temperature could
determine the sex of an animal. This question proved to be very challenging for candidates. Many
just repeated the stem of the question - 'to determine the sex of an animal'. This would not gain
credit.

Most candidates referred to temperature affecting the activity of an enzyme. A few candidates
named the enzyme aromatase.

Very few candidates made reference to the activation of genes for steroid/protein/enzyme or sex
hormones.

An explanation of how sex was determined was needed for mark point four, eg. initiates the
development of sex organs/genitalia.

(f) Explain !@hv]:onmental factors such as temperature could dq@ﬁhhe_sex_
oFan animal (paragraph 14).

(2)
A the, tmpmtw;asm;memm,omwa
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\( / ResultsPlus

Examiner Comments

Temperature acting as a selection pressure gained no credit.

' . ResultsPlus
\

Examiner Tip

Candidates must be careful not to fall back on generic responses. Selection pressures come
up regularly, especially in unit wbi12.
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(f) Explain how environmental factors such as temperature could determine the sex
of an animal (paragraph 14).

(2)
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ResultsPlus

Examiner Comments

The candidate here has made reference to activation of genes for protein which are
responsible for the development of sex organs. Two marks gained here.

Q} ResultsPlus

Examiner Tip

The answer here is well linked together and clear for the examiner to see what is being
explained.
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Question 8(g)

In this question candidates had to calculate the percentage of genes that have been lost from the
original Y chromosome. They had to extract the information from paragraph 15 in the article.

This was targeted at grade E.
(9) Calculate the percentage of genes that have been lost from the original

Y chromosome (paragraph 15).

o NOO°%Is
1% —C

(1)

\S

ANSWEN ..ot s

N
\( / ResultsPlus

A Examiner Comments

The wrong calculation. Here the candidate has calculated the percentage of genes that

remain on the Y chromosome.

Int Advanced Level Biology WBI15 01
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(9) Calculate the percentage of genes that have been lost from the original

Y chromosome (paragraph 15).

bov-14

—

buo

a\ o
ResultsPlus

Examiner Comments

A correct answer with clear working. One mark.

_.-"'-'_"'.

- V ResultsPlus
\'./

) Examiner Tip

(1)

Answer f?%

Always put the working in a calculation question. It is of no benefit here but it is a good

practice to get into.

920
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Question 8(h)

In this question candidates had to explain how epigenetic changes could ensure that the ‘gene
output’ from the X chromosomes in females is the same as in males.

This was generally well answered. Candidates are clearly aware of the different epigenetic
techniques and how they suppress the activity of genes.

It was important that candidates referred to all the genes on the Y chromosome rather than a
gene or most genes.

(h) Explain how epigenetic changes could ensure that the ‘gene output’from the
X chromosomes in females is the same as in males (paragraph 19).

Sl Chonapa . Gana..«

(2)
........................ ‘aertmtam:‘rﬁ«m

wmwwucs

ResultsPlus

Examiner Comments

Appropriate epigenetic technique named and that genes would not get transcribed.

et
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\,- \ ResultsPlus

Examiner Tip

Candidates need to try and keep their response within the space provided.
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(h) Explain how epigenetic changes could ensure that the ‘gene output’ from the
X chromosomes in females is the same as in males (paragraph 19).
(2)
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Examiner Comments

Both marking points given here. DNA methylation being used to deactivate the genes on the
X chromosome.

Question §(i)

In this question candidates had to explain why elderly men who have lost their Y chromosome
have a higher risk of cancer.

Most candidates could explain how this resulted in a reduced immune system/response and thus
there was less or no destruction of the cancer cells.

Few candidates stated that the bone marrow contained stem cells that differentiate into immune
cells.
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(i) Explain why elderly men who have lost their Y chromosome have a higher risk
of cancer (paragraphs 2, 3 and 20).
(3)

oM by b idembieied omd deshoued by lymehoukes end Tl ...
oMy Pdimely , (osmg. Y. chermorma . con. camm Ke (085 ok SR ...
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(Total for Question 8 = 20 marks)

TOTAL FOR PAPER = 90 MARKS

a\ -
ResultsPlus

Examiner Comments

This is typical of a common response to this question; weakened immune system leading to
a decrease in the identification and destruction of cancer cells.

P
/z_.-' |
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Q ResultsPlus

Examiner Tip

o
-

Candidates need to use the information in the article to answer the question. That is why it
is given as an advance article prior to the examination. However there is no credit for just
copying out sections from the article as the answer.
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(i) Explain why elderly men who have lost their Y chromosome have a higher risk
of cancer (paragraphs 2, 3 and 20).

oA o boe mampw) . Te Y @Ms

M ot K Te dhe w0 Legow

..... alhy, iy Fo- Wslmmration, andd poteskial, o

(Total for Question 8 = 20 marks)

TOTAL FOR PAPER = 90 MARKS

a\ -
iﬁ ResultsPlus
Examiner Comments

This response gained three marks. There is reference to loss of Y chromosomes in the bone
marrow, production of non-functioning immune cells which do not destroy the cancer cells.
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Paper Summary
A few suggestions for improving candidate performance are given below.

+ Candidates need to have time study the article.

+ Candidates need to refer to the command word used in the question and focus their answer
in an appropriate manner. Appendix 7 in the specification lists all the command words and
their meaning. This is particularly true for 'explain’, and '‘comment' on ‘command' words.

* In graphs candidates need to check the labelling of the axes and scales, and when taking data
from a graph numeric values need to be accurate.

* In level based questions the graphs need to be used as well as relevant knowledge and
understanding.

* In calculations it is better to show the workings as well as an answer, as if the answer is
incorrect candidates may gain some credit for correct working. Care needs to be taken in the
interconversion of units - eg cm3 to dm3

* Instructions in calculations need to be followed, eg. three significant figures two decimal
places, whole numbers.

« Finally writing needs to be clear - in a few cases it was extremely challenging to decipher key
words in the answer.
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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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