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About this booklet

This booklet has been produced to support biology teachers delivering the new GCE A
level Biology B specification (first assessment summer 2017).

The booklet looks at questions from the Sample Assessment Materials. It shows real
student responses to these questions, and how the examining team follow the mark
schemes to demonstrate how the students would be awarded marks on these questions.

How to use this booklet

Our examining team have selected student responses to 6 questions from the trialling of
the Sample Assessment Materials. Following each question you will find the mark scheme
for that question and then a range of student responses with accompanying examiner
comments on how the mark scheme has been applied and the marks awarded, and on
common errors for this sort of question.

4 © Pearson Education Ltd 2014.



Paper 1: Advanced Biochemistry,
Microbiology and Genetics

Exemplar question 1

7 The order of bases in a section of DNA codes for a sequence of amino acids in a protein.

(@) Draw a diagram to show the structure of an amino acid.

(b) The diagram below shows the order of bases in a section of DNA that codes for
part of a polypeptide chain.

leucine

alanine

alanine

tyrosine

— threonine

valine

(i) Give the sequence of bases in the mRNA that codes for the amino acid leucine.

(ii) Explain how this length of DNA will code for this sequence of amino acids.

*(iii) Discuss the possible consequences for this sequence of amino acids if a point
mutation occurred in this section of DNA.
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Mark scheme

Question Acceptable Answer Additional guidance Mark
Number
7(a)
NH, C COOH Allow opposite orientation with R group and
‘ R may be replaced with appropriate group
H

« central carbon atom bonded to NHz and COOH group (1)

* central carbon atom bonded to R group and H atom (1) (2)
Question | Acceptable Answer Additional guidance Mark
Number
7(b)(i) UUA (1)
Question Acceptable Answer Additional guidance Mark
Number
7(b)(ii) An explanation that makes reference to the following:

* 18 bases code for six amino acids (1)

plus any two from:

* because genetic code is made up of triplets of bases (1)

* because the code is degenerate, some amino acids can

have more than one code (1)
* because of non-overlapping code (1)
(3)

© Pearson Education Ltd 2014.




Question Indicative content
Number
*7(b)(iii) | Answers will be credited according to candidate's deployment of knowledge and understanding of the material in
relation to the qualities and skills outlined in the generic mark scheme.
The indicative content below is not prescriptive and candidates are not required to include all the material which is
indicated as relevant. Additional content included in the response must be scientific and relevant.
* Frame shift effect due to addition / deletion
* Replace amino acid due to substitution
* No effect on amino acids due to substitution
* Degeneracy of code due to substitution
* Shorter due to stop codon
* Consequence for protein structure explained
Level Mark Descriptor
0 No awardable content
Level 1 1-2 Demonstrates isolated elements of biological knowledge and understanding to the given context with
generalised comments made.
Vague statements related to consequences are made with limited linkage to a range of scientific ideas,
processes, technigques and procedures.
The discussion will contain basic information with some attempt made to link knowledge and
understanding to the given context.
Level 2 3-4 Demonstrates adequate knowledge and understanding by selecting and applying some relevant

hiological facts/concepts.
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Consequences are discussed, which are occasionally supported through linkage to a range of scientific
ideas, processes, techniques and procedures.

The discussion shows some linkages and lines of scientific reasoning with some structure.

Level 3 5-6 Demonstrates comprehensive knowledge and understanding by selecting and applying relevant
knowledge of hiological facts/concepts.

Consequences are discussed, which are supported throughout by sustained linkage to a range of
scientific ideas, processes, techniques or procedures.

The discussion shows a well-developed and sustained line of scientific reasoning which is clear and
logically structured.

8 © Pearson Education Ltd 2014.



Student answers for part a)

Student answer A

(a) Draw a diagram to show the structure of an amino acid.

(2)

H H O
4

\ (

N-C-f

7 ‘O U
4

Examiner comments

This candidate has drawn a correct structure of an amino acid and gains both
marks. The mark scheme shows the carboxylic acid group as COOH, but this
candidate has drawn it out correctly.

Mark awarded = 2.

Student answer B

(a) Draw a diagram to show the structure of an amino acid.

(2)

Examiner comments

The amino group and the carboxylic acid group are drawn correctly, but this
candidate has incorrectly shown two R groups on the central carbon atom. This
drawing gains mark point 1, but not mark point 2.

Mark awarded = 1.
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Student answer C

(a) Draw a diagram to show the structure of an amino acid.
(2)

T

HOC— C —H
\
R

QRIS Lo

Examiner comments

This candidate has drawn the molecule in a different view, but the groups
attached to the central carbon atom are correct and so gains both mark points 1
and 2.

Vb

Mark awarded = 2.

Student answers for part b) 1)

Student answer A

(i) Give the sequence of bases in the mRNA that codes for the amino acid
leucine.

e e w0 W W O M e

Examiner comments
UUA is the correct sequence.

Mark awarded = 1.
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Student answer B

(i) Give the sequence of bases in the mRNA that codes for the amino acid
leucine.

(1)

VUAECCECC U AYUACCEIY

Examiner comments

This candidate has written out the entire mRNA sequence, which does not code
for leucine. This answer is, therefore, incorrect.

Mark awarded = O.

Student answer C

(i) Give the sequence of bases in the mRNA that codes for the amino acid

leucine.
g 85 o

Examiner comments

This candidate has incorrectly given the base sequence of the complementary
DNA strand.

Mark awarded = O.

11
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Student answers for part b) ii)

Student answer A
(i) Explain how this length of DNA will code for this sequence of amino acids.

(3)
SIINR anreehd.le BB, ... g branslabed.. . b amne.....

SRRy b\j fA-S‘,}j,}(f!QN“ mhxhﬁmis}'wqrmarﬁ ot ADNRONR e i
Each....Solon........ cod.n. lr-»fflﬂ&&rh.?‘kﬂgﬂ;b"ﬂf*ﬁ}'@"d&;él‘d{(ﬁkﬂ*h

____'f_luiu.fu.hﬁ,.,.,czr;t.gmg.j ........ tacine.. ceeds . rd Gl oS

Examiner comments

This answer includes appropriate descriptions of the genetic code consisting of
triplets of bases and of the degenerate nature of the code. Mark points 2 and 3
are therefore awarded. To gain full marks, candidates are expected to include

mark point 1.

Mark awarded = 2.

Student answer B

(ii) Explain how this length of DNA will code for this sequence of amino acids.

(3)

el el G 757 ] e for... 1 amin odd D) taglet  ode
wp%wlwumﬂﬂééw@%aﬁw;w@

oannd i b edsemble b

Examiner comments

This answer refers only to the triplet nature of the genetic code and gains mark
point 2.

Mark awarded = 1.
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Student answer C

(ii) Explain how this length of DNA will code for this sequence of amino acids.

(3)
DN o bl ,:.,.&; ME/VA _PaA f‘%f“”“‘“ .
A Araslaled .. A% c@hﬁ,u%ha LIMA M@ng.!.cs,.
Ladkcodan. to. cadm) Cmfa'l#? amiho _aads. ar. Jo;keaﬂ ______

....... bgeﬂh;

Examiner comments

This answer includes a brief description of transcription and translation, but does
not give any relevant information.

Mark awarded = O.
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Student answers for part b) iii)

Student answer A

*(iii) Discuss the possible consequences on this sequence of amino
acids if a point mutation occurred in this section of DNA.

(6)
vl Mo QEAOE . OO e o AJROAE.. QU .. e Rl
w£¢&$mwmw%1¢Cc«h}d‘“ﬁ’aﬂ‘{w'"z\;:.a_c&,{,

mﬁscnrclfwdwjar .......... M.L;Lumwmuutiummm%uuﬂ*ﬁugz

.‘[\,n‘m;.nssa,.‘.......‘!.fd the...... Nl W-’»U\[\Jmu‘kda?}'ah&z‘!?ﬂ')ﬁﬁt(w ........ L.

Mu:s[m.mfmww\?mm“mfambmp%jpz'aam(‘mdrmd

Examiner comments

This answer includes relevant information about a substitution mutation and the
consequent effect of this on the polypeptide. The content is sufficient for level 2
and a mark of 4 is appropriate. For level 3, candidates are expected to include
examples of other types of point mutations and their possible effects on the
amino acid sequence.

Mark awarded = 4.
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Student answer B

*(iii) Discuss the possible consequences for this sequence of amino acids if a point
mutation occurred in this section of DNA.

(6)

OnAnAng. pench Staaraanca M be o Patades . M Lisasand
(JF o dz\‘;.»uw oA A s Houd Hem Mot codan it
b Adallseend . oo S i@\{:

u:f)w A N Gmamio, aamdh Araana M lox € i

e Yasdd beoate on e (adhan b o‘ww-%-w\ Wm i” m
Comnt _on NBAD  BrAAAD o do ha pui WI«::!" ¢An @v

b‘MM ‘!‘A“"'“ C.y;ki wh @ \-"-Q-QNA"’ v e “/

L.

¢
{m) o Thean Hra %F&FL‘”& oA
e dillesemdt bords o lae (Totalfor Question 7 = 12 marks)

Examiner comments

This answer has a logical, clear structure and includes quite comprehensive
details of different type of point mutations and their consequences, illustrating a
level 3 response. The candidate has included references to frame shift, base
substitution, degeneracy of code, stop codon and the consequence for protein
structure. A mark of 6 is appropriate.

Mark awarded = 6.

15
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Student answer C

*(iii) Discuss the possible consequences on this sequence of amino
acids if a point mutation occurred in this section of DNA,

k. Spacifie & fwuaha- proy be. Jﬁf\HﬂJ'J@‘k CQM?
(sambcbobbzkwfwuuyd%ﬂ

Examiner comments

This candidate has described the effect of a point mutation in terms of frame shift
only, and the possible effect of this on the shape of an enzyme. There is some
attempt to select and apply relevant biological facts and concepts with just
enough to justify level 2 and a mark of 3 is appropriate.

Mark awarded = 3.

© Pearson Education Ltd 2014.
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Exemplar question 2

9 The Human Immunodeficiency Virus (HIV) causes an infection called Acquired
Immune Deficiency Syndrome (AIDS).

The virus attacks T helper cells in the body and eventually leads to death, usually as a
result of opportunistic infections.

The graph below shows changes in the T helper cell count and in the amount of viral RNA in
a person during a period from initial HIV infection to death.

Li+]
£ 1200 -107 €
o 1100 -
T 1000 105 &
< 900- 10 £
£ 800 2
O 700- 100 <
€ 600- =
E 500 + - 10* ®
—  400- >
5 3007 L10° 2
5 200 =
2 1004 5]
=} 0 T S /N T B e B B WTHTHT' 10° .:E:
=

0 6 912 123 456 7 8 9101112
Weeks Years

(a) Calculate the percentage change in viral RNA from week two to week six.

(b) Analyse the data to explain the changes in the T helper cell count from initial HIV
infection until death.

(c) The HIV virus contains an enzyme called reverse transcriptase. This enzyme uses
the viral RNA as a template to synthesise a single strand of complementary DNA
in the host cell.

(i) Describe how other enzymes convert the complementary single strand of
DNA into a double strand of DNA in the host cell.

(d) There are drugs that can be taken to reduce the reproduction of HIV.

Explain why a patient is usually given several different drugs at the same time.
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Markscheme
Question | Acceptable Answer Additional guidance Mark
Number
9(a) (10° - 10%) = 10° Correct answer gains full marks with no
x 100 (1) working
999900 % (1) (2)
Question | Acceptable Answer Additional guidance Mark
Number
9(h) An explanation that makes reference to the following:

* overall the T helper cell count falls from {week 0 /
initial HIV infection} and the amount of viral RNA
increases (1)

*  bhetween week 6 and week 12 the amount of viral RNA
falls, therefore the T helper cell count increases (1)

plus any three of the following:
* virus attaches to (CD4) surface receptors (1)
* virus genetic material / RNA enters T helper cell (1)

* virus genetic material produces virus proteins / new
virus particles (1)

* T helper cells lyse (1)

* T killer cells attack infected T helper cells /
phagocytosis by macrophages (1)

(5)

18 © Pearson Education Ltd 2014.



Question | Acceptable Answer Additional guidance Mark
Number
9(c)(ii) A description that makes reference to the following:

* DNA polymerase to join nucleotides / bases / formation

of phosphodiester bonds (1)

* ligase to join DNA sections (1) (2)
Question | Acceptable Answer Additional guidance Mark
Number
9(d) An explanation that makes reference to the following:

*  HIV mutates (1)

* resistance to one drug but not to {all / others} (1) (2)

19
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Student answers for part a)

Student answer A

(a) Calculate the percentage change in viral RNA from week two to week six.

(2)

£ 2
lO_\\o e,
=D K w0 =

i
B B (VP

Answer %qqq"“”z‘

Examiner comments

The calculation is carried out correctly and the answer is also correct, gaining
both marks.

Mark awarded = 2.

Student answer B

(a) Calculate the percentage change in viral RNA from week two to week six.

g I
f -
[0~ \O
e X(0O
-
|©

Answer ﬂldmflp/“

Examiner comments

This candidate has shown the calculation correctly, although the answer given is
incorrect and so gains the first mark point only.

Mark awarded = 1.

20
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Student answer C

(a) Calculate the percentage change in viral RNA from week two to week six.
(2)

Answer q q 9‘? OO

Examiner comments

The correct answer with no working shown, gains two marks. This candidate has
not included the % sign with the answer, but the word ‘percentage’ is included in
the stem of this question and is not needed to gain full marks.

Mark awarded = 2.

21
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Student answers for part b)

Student answer A

(b) Analyse the data to explain the changes in the T helper cell count from
initial HIV infection until death.

(3)

Fr‘”""z‘-(‘rqﬂﬁjl"h n,mmk-'(a.,:'r&w@r‘CﬂJrr

nlecronter. . Crom. . seened.. AE8. D T00 . dha  be ..
el RNA  The  sdloed ...

eI latceege  le o

Aoser  ve. Moo femMte. op.. hedet

ety sty dnecrmata Freen 2 wee Ry 12

A

enc . emsenk ee vieh o JR......sl5l ... Ao e

me'~jNALm‘a?ﬂap I LL;.LFW‘I‘L"J{QMJM

lrhh,""ref-ﬂﬂn

Examiner comments

This candidate has correctly indicated that (overall) the amount of viral RNA
increases and the T helper cell numbers decrease. This gains mark point 1.

For mark point 2, there must be a clear link between the amount of viral RNA and
the T helper cell count (note the word ‘therefore’ in the mark scheme) and a
stated time reference, between week 6 and week 12.

Mark awarded = 1.
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Student answer B

(b) Analyse the data to explain the changes in the T helper cell count from initial HIV
infection until death.

JMA alkreAn Lo Naa— c:.bA- rch_p"&"'i A -

AT IUC TR | (A YOO QDS U ¢ NP

st T EW N

heler cedra. .Er—rva( O RN /M haa.JaaAwB i S22 gt PART

-

u)v(d 1’5\4.— Ak L’lru )-'"' un.m i esrtornn o ;»—-:"—&Jx.}“-’f

rocalia . ha e Aot é

Examiner comments

This is a comprehensive, detailed answer which carefully analyses the data to
explain the changes in the numbers of T helper cells, gaining full marks.

Mark awarded = 5.

23
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Student answer C

(b) Analyse the data to explain the changes in the T helper cell count from
initial HIV infection until death.

(5)

_The wumber of T helpey Ak decneases as  the weels jnoieages

Hom 1020 caus w2 Ta wesk O fo. SO.ceMsmmSin wesk 12
Bivodsia vivus  ond i iy dnfect o host ek CT helperat)

s tvamsuibe fo ¢ONA by teverse  fronsobtose  ond the

_ My |
LCowse pwudadion . Move Vice§ 1S produce  and.. 0t bursY oul the

LU helper oM beeswse ond fect other T helper Gl ond repedl

e whole prowss,  fherfsie the number of Twelper call dediesses

oyertime s vival  RNA aueeses |, more IV 15 peplicaled
and FWe  yede CJi virus iepﬁtm'ﬁwl 5 nirjher thov that

°f T helper @M replitadiony, So L‘.cnus'mﬁ T hatper Gl ,;ﬂ“ de“@ SEE
Lo

Examiner comments

This answer includes mark points 4, 5 and 6. The last sentence just makes mark
point 1, ‘as the viral RNA increases [...] so causing T helper cell count to
decrease’ as this is within the context of the overall changes.

Mark awarded = 4.
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Student answers for part c) ii)

Student answer A

(ii) Describe how other enzymes convert the complementary single strand
of DNA into a double strand of DNA in the host cell.
(2)

. RNA polymerase F produce  a  ghon RNA primer and

Sogned tus to the | start of the Strand - DNA polymerase M ..

0dd_boses_To #exiend e sfrand by complemuntory bose poadng .

A polgwarase L replaw RNA pimer to DNA pases: Ligase ...
in +h Wosphack
Tejoin +he su%wr plosphude ack bons

Examiner comments

For full marks, candidates are expected to name both DNA polymerase and
ligase, and to outline the function of each enzyme. This answer includes both
mark points and gains full marks.

Mark awarded = 2.

Student answer B

(ii) Describe how other enzymes convert the complementary single strand
of DNA into a double strand of DNA in the host cell.
(2)

o AL O D RS ...... D0 ... oA E2 Bk COplntey .

Examiner comments

This answer refers to the function of DNA polymerase, but does not include ligase
and therefore gains mark point 1 only.

Mark awarded = 1.

25
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Student answer C

(ii) Describe how other enzymes convert the complementary single strand
of DNA into a double strand of DNA in the host cell.

Cl-h.jda pcmdsl jéc:r awlc»f Cmcf

oAb pkhf)hccﬁz._... . \:acfr.\ocﬁ;:ﬂ <5 Jo/zkao bdpfkq, é») D@ﬁ

.....J...:.[... Tt g R R T R R P G PR

Examiner comments

This answer does not refer to DNA polymerase and the description of the function
of ligase is too vague to distinguish it from the function of DNA polymerase.

(2)

Mark awarded = O.

Student answers for part d)

Student answer A

(d) There are drugs that can be taken to reduce the reproduction of HIV.
Explain why a patient is usually given several different drugs at the
same time.

(2)

e a'ﬁ';ﬂn’-ﬁ.i ﬂL—’mg& ottetl. Afleet.. ‘-M:bj ol ratebeed oo Te
FYueolnetn of W s ON‘H (Total for Question 9 = 12 marks)

Examiner comments

There are two key ideas in the mark scheme for this part. This candidate
correctly states that ‘the virus may be resistant to one or more of them’, but
there is no reference to mutation of HIV. The answer therefore gains the second

mark point only.

Mark awarded = 1.
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Student answer B

(d) There are drugs that can be taken to reduce the reproduction of HIV.
Explain why a patient is usually given several different drugs at the
same time.

(2)
(\Q“’\W\m ............................. @\w N T T W LY D

Examiner comments

This answer is too vague to be given credit and no specific mark points are
included.

Mark awarded = 0.

Student answer C
(d) There are drugs that can be taken to reduce the reproduction of HIV.

Explain why a patient is usually given several different drugs at the same time.

(Total for Question 9 = 12 marks)
W Ty s becaunre e HAVV comn Arandilal
N o RSion vk See of st gt oz
e ok Fo e dﬂ’\ﬂ»

Examiner comments

Both mark points are included in this answer; there is an indication that HIV
mutates and that it may be resistant to one drug.

Mark awarded = 2.
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Exemplar question 3

10 An investigation was carried out into the effect of carbon dioxide concentration on
photosynthesis.

Cells of a unicellular alga were suspended in a solution containing 1.0% carbon
dioxide. After 250 seconds the carbon dioxide was changed to 0.003% CO.,.

The cells were illuminated with a bright light and some were removed at regular
time intervals. The concentrations of ribulose bisphosphate (RuBP) and glycerate
3-phosphate (GP) in the cells were measured.

The graph below shows the results of the investigation.

1.0% CO, 0.003% CO,
3.0 - i =
i
i
I
i
!
2.0 I RuBP
Concentration of I
RuPB and GP :
/ arbitrary units |
1.0 4
I GP
i
i
i
i
0 I I | I II I | I I I
0 100 200 300 400 500

Time / seconds
(a) Explain why the cells were illuminated at a high light intensity during this

investigation.

(b) (i) Analyse the data to explain the effect of carbon dioxide concentrations on the
production of RuBP.

(i) Analyse the data to explain the effect of carbon dioxide concentrations on the
rate of production of GP.

(c) This investigation was carried out at 25°C.

Explain the effect of lowering the temperature on the concentration of RuBP for
the first 250 seconds of this investigation.

28 ®© Pearson Education Ltd 2014.



Markscheme

Question | Acceptable Answer Additional guidance Mark
Number
10(a) An explanation that makes reference to the following: Accept:
* light (intensity) will not be a limiting factor (1) {ATP / NADPH / eq} produced during light
dependent reactions
* therefore carbon dioxide (concentration) is (only) limiting
factor (1)
* so the effect of carbon dioxide concentration can be seen
(1) (3)
Question | Acceptable Answer Additional guidance Mark
Number
10(b)(i) | An explanation that makes reference to four of the following:
* reducing the carbon dioxide concentration causes the
RuBP to increase (1) Accept correct manipulation of figures
* (at higher carbon dioxide concentration) RuBP is low
because it is converted to carbohydrate / used to fix
carbon dioxide (1)
* RuBP rises because being regenerated / eq (1)
* RuBP falls as being used to {fix / eq} carbon dioxide (1)
* RuBP level remains constant once (new) equilibrium
reached (1)
Correct answer gains full marks
(4)

29
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Question Acceptable Answer Additional guidance Mark
Number
10(b)(ii) | An explanation that makes reference to the following:
* the rate of GP production falls for 150 s after carbon Accept correct manipulation of figures
dioxide decreased (1)
* drops because less carbon dioxide available to convert
into GP / less carbon fixation / carbon dioxide is limiting
/ eq (1)
* Jlevels out at a lower level as carbon dioxide still available | Accept sophisticated answers based on
but at lower level (1) reduction of photosynthesis (3)
Question Acceptable Answer Additional guidance Mark
Numher
10(c) An explanation that makes reference to the following: Accept sophisticated answers based on an
initial increase in RUBP concentration
* RuBP concentration would he lower (1)
* hecause low temperature reduces activity of {RUBISCO /
Calvin cycle} (1)
* because there is less carbon dioxide fixation / less GP or
GALP available to regenerate RuBP (1) (3)
30 © Pearson Education Ltd 2014.



Student answers for part a)

Student answer A

(a) Explain why the cells were illuminated at a high light intensity during this
investigation.
(3)

. I . i )
‘].ht Wigjin i g '}r]uﬁc, L;(WHLM(’_M 1% to -'mufsﬁfﬁﬁa Hhe

f .
ﬁ..;jt{c\. ri. vflpmm Aoxide concantvotion  on ]vhbfosw\'}hfsis

- -’[mUJ(ct;\_[u#M e, v lo "a; £ Ve .-hz\ DL I uu{ \fl 'Jr 0 LG g

Examiner comments

Although the first sentence is worded in a different way from the wording on the
mark scheme, the purpose of the experiment is clear and this gains mark point 3.
The second part of this answer makes it clear that light will not be a limiting
factor, but carbon dioxide is a limiting factor and therefore gains mark points 1

and 2.

Mark awarded = 3.

Student answer B

(a) Explain why the cells were illuminated at a high light intensity during this
investigation.

3)
Al o Sunﬂ-aj’Lt BB Aaceeioes . B 08 Al

B @L;t &?/u. ........ Linivtess.... Soak ... f_;g’l.:r W:H AR e

. - LMM#»-?& Sl
ﬁ&ﬂba@emwa

. bﬂUkM%mwmnMd/qC{W

Examiner comments

This candidate makes it clear that light is not a limiting factor and that the effect
of carbon dioxide can be seen. Therefore mark points 1 and 3 are awarded. The
idea that carbon dioxide is a limiting factor is not explicit, so mark point 2 is not

gained.

Mark awarded = 2.
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Student answer C

(a) Explain why the cells were illuminated at a high light intensity during this
investigation.

SR ound n/ PP P P Fom ixts,
O %D ‘tbue, C,c,uvum ........ @Uluu“"ué-vw +

Examiner comments

In the mark scheme, the additional guidance for this part includes credit for
named products of the light-dependent reactions (ATP and reduced NADP). This
answer, therefore, gains one mark.

Mark awarded = 1.

Student answers for part b) 1)

Student answer A

(b) (i) Analyse the data to explain the effect of carbon dioxide concentrations
on the production of RuBP.

m&rwtﬁ((/gmm hoa.. Z/ L bk
! :
.......... ‘ ?fwr[ﬁﬁf’]ng YT onH H\w. NOLasl

Examiner comments

This answer does not explain the effect of carbon dioxide concentration on the
production of RuBP; instead it gives an outline description of the changes in the
concentration of RuBP.

Mark awarded = O.
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Student answer B

(b) (i) Analyse the data to explain the effect of carbon dioxide concentrations
on the production of RuBP.

ok k... LOg..... ... D050 mi:n.rcé-l:g& ﬂr L. Lwiral
e ~ © 2. wmoe RuBP
hmanrnwmuﬁ}liiuﬁx’w Al ol R il 8 gy
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Lﬂlrrbrgmdk.co,, .......................................................................................................................................................

Examiner comments
This answer includes mark points 2, 1 and 5, gaining 3 marks.

Mark awarded = 3.

Student answer C

(b) (i) Analyse the data to explain the effect of carbon dioxide concentrations
on the production of RuBP,

(€)
A g concentdons de (0p 4 He Concanldhien.oF 6P ...
hﬁi«\ hle.. ... onmaldnon. e BUBP. ... (g Tl ... e tR152.....
LOBR . ey conbingd ks k... teaclily... Baliable. Dy, sﬁ@’a(gce;l
loy... RS, b padten.... GP.... fucd W oo BUBL. pesnt ad. faully
TR 7 = O Y 2 5 T PRl 2 X S ORI DX i X0 3
,p,m;)&f\"*ﬁf ree MW ....... o Adfe. (Do Lol .ot

W&W&&W ...... PR sonsammnsmmmsane e Bomss

Examiner comments

This candidate has included marks points 2 and 1 in the answer. There is also
some irrelevant content on the changes in GP, for which there is no additional
credit.

Mark awarded = 2.

33



<A

learning

Student answers for part b) ii)

Student answer A

(ii) Analyse the data to explain the effect of carbon dlDdee concentration on the rate
of production of GP.

(3)

bad whesn, Are O %
C@@hﬁf)ﬁe Coidcabu&/a}i% c:’.g_z

Examiner comments

This answer gains mark point 1, for a description of the effect of carbon dioxide
concentration on the rate of production of GP, but there is no attempt to explain
this effect.

Mark awarded = 1.

Student answer B

(i1) Analyse the data to explain the effect of carbon dioxide concentration on the rate
of production of GP.
(3)

Ldr;‘Sd’ __________ 6P Q@M&dabhﬁ’/\m "gAN BT of’@{f_m .....

b (.o renchesy beburten . (oo oot 2RO, e (o

Examiner comments

This answer includes mark point 2 only. For mark point 1, a time reference (or
appropriate manipulation of figures) would need to be included.

Mark awarded = 1.
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Student answer C

(i) Analyse the data to explain the effect of carbon dioxide concentrations on the
rate of production of GP.

e coanne Iﬂ,x.n Co..l,«l A c@c,u S %O'M/B ,Fun—k o N Tnonn

-0, CxM Inengann 5. 50 aan G P . prodancad.

: d_';‘W’\ 2 g Os.. ’\urJ‘ .5 Lm L 7N Lf.,J«zA By ../)

Lo,

Examiner comments

This candidate has included mark point 2, and the description of the effect on the
Calvin cycle also gains mark point 3 from the additional guidance. Mark point 1
has not been given because the time difference has not been calculated.

Mark awarded = 2.

Student answers for part c)
Student answer A

(c) This investigation was carried out at 25 °C.

Explain the effect of lowering the temperature on the concentration of
RuBP for the first 250 seconds of this investigation.

Cme\czqevmuau
/ﬂml«f*@qdmé«ffurm

Examiner comments

This answer includes mark point 1, but for mark point 2, a specific reference to
RUBISCO or the Calvin cycle is also expected.

(3)

Mark awarded = 1.
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Student answer B

(c) This investigation was carried out at 25 °C.

Explain the effect of lowering the temperature on the concentration of
RUuBP for the first 250 seconds of this investigation.

RBP  coratoben.  codd deocase beomone

linbon 8 eptt

Examiner comments

This candidate has correctly indicated that the RuBP concentration decreases and
has related this to the activity of RUBISCO, gaining mark points 1 and 2.

Mark awarded = 2.

Student answer C

(c) This investigation was carried out at 25 °C.

Explain the effect of lowering the temperature on the concentration of
RuBP for the first 250 seconds of this investigation.

Examiner comments

This answer is insufficiently accurate to be given credit, because there is no
mention of the effect of temperature on RuBP concentration, or on reduced
activity of RUBISCO or the Calvin cycle.

Mark awarded = O.
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Paper 2: Advanced Physiology,
Evolution and Ecology

Exemplar question 1

6 The graph below shows the oxygen haemoglobin dissociation curves for a blood sample
from an elephant and a mouse.

100 ~

Key
——— mouse

elephant

Percentage oxygen saturation (%)

0 2 4 6 8 10 12

Partial pressure of oxygen / kPa

*(b) Explain the effect that body size has on the metabolic rate of these two mammals.
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Markscheme
Question Indicative content
Number
o(b)* Answers will be credited according to candidate's deployment of knowledge and understanding of the material in
relation to the qualities and skills outlined in the generic mark scheme.
The indicative content below is not prescriptive and candidates are not required to include all the material which is
indicated as relevant. Additional content included in the response must be scientific and relevant
* Dissociation curve for mouse haemoglobin is to the right of the curve for elephant haemoglobin
* Mouse haemoglobin has a lower affinity for oxygen
* Mouse haemoglobin allows more dissociation
* Mouse has bigger surface area to volume ratio
* Mouse loses more heat / needs to regenerate more heat
* Maintenance of body temperature
* Mouse has higher metabolic rate
* Mouse needs more oxygen
* Accept converse answers for elephant
Level Mark Descriptor
0 No awardable content
Level 1 1-2 Demonstrates isolated elements of biclogical knowledge and understanding to the given context with
generalised comments made.
The explanation will contain basic information with some attempt made to link knowledge and
understanding to the given context.
Level 2 3-4 Demonstrates adequate knowledge and understanding by selecting and applying some relevant
biological facts/concepts to provide the explanation being presented.
Lines of argument occasionally supported through the application of relevant evidence (scientific ideas,

38
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processes, techniques and procedures).

The explanation shows some linkages and lines of reasoning with some structure.

Level 3

5-6

Demonstrates comprehensive knowledge and understanding by selecting and applying relevant
knowledge of biological facts/concepts to provide the explanation being presented.

Line(s) of argument supported throughout by sustained application of relevant evidence (scientific ideas,
processes, techniques and procedures).

The explanation shows a well-developed and sustained line of reasoning which is clear, coherent and
logically structured.
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Student answers for part b)

Student answer A
(b)* Explain the effect that body size has on metabolic rate of these two

mammals.
(6)

Nw.(me fw# fu*c/.u.*‘f [ LVL Sa \ckw .......... Falte

Csmilkadj AT #—7 Lﬁ'- Jafvi MJ

Examiner comments

This candidate has correctly related body size to surface area : volume ratio, heat
loss and metabolic rate, linking ideas with lines of reasoning. This justifies a level
2 response and a mark of 4 (just). For level 3, candidates are expected to relate
these principles to the relative demand for oxygen and to apply this to the
dissociation curves for the two mammals.

Mark awarded = 4.
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Student answer B

(b)* Explain the effect that body size has on metabolic rate of these two

mammals,
(6)

ﬁlﬂ-@hsmbl’l&TV%f\gC&(Hubodaﬁmg,hﬂﬂdemeg ...... s
‘Ibu&EE-QWQFprfrbmpfﬂﬁN‘%,J'hmmp‘rmhrmm
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Examiner comments

This answer is not well expressed and lacks overall coherence. It does, however,
include some relevant information on the relative surface area and volume ratios
and metabolic rate. This is a level 1 answer, with some basic information and
some attempt to link knowledge and understanding.

Mark awarded = 2.
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Student answer C

*(b) Explain the effect that body size has on the metabolic rate of these two mammals.
(6)

Examiner comments

This is a well-developed answer with a sustained line of reasoning, putting it into
level 3. If the answer had included an explanation of how the mouse obtains
oxygen ‘more efficiently’, with reference to the dissociation curves, a mark of 6

would be justified.

Mark awarded = 5.
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Paper 3: General and Practical
Principles in Biology

Exemplar question 1

9 Antibiotics have been developed to control bacterial infections.

Percentage of resistant bacteria present in

*(c) Bacterial resistance to common antibiotics is an increasingly serious problem

patients (%)

facing doctors treating a wide range of infections.

The graph below shows the percentage of resistant bacteria in patients being
treated with antibiotics for Streptococcus pneumoniae infections.

Group A had never been given antibiotics.
Group B had been previously treated with other antibiotics.
Group C had been previously treated with the named antibiotic.

35

30 4

25 4

20 4
15 4

10 +
0 | m_I | L —

I I I
Penicillin Cefotaxime Erythromycin Tmp/smx Levofloxacin

Named antibiotic

m Group A - no prior antibiotic use

o Group B - any prior antibiotic

o Group C - prior antibiotic use same class
Analyse the data and use your knowledge of antibiotic resistance to evaluate the

claim that soon doctors will be unable to treat most common bacterial infections
with antibiotics.
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Markscheme
Question Indicative content
Number
*9(c) Answers will be credited according to candidate's deployment of knowledge and understanding of the material in

relation to the qualities and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not required to include all the material which is
indicated as relevant. Additional content included in the response must be scientific and relevant.

Candidates are expected to reach a decision/conclusion on whether the development of bacterial resistance is so
serious and rapid that antibiotics will become ineffective in the treatment of the majority of bacterial infections.

* Prior use of antibiotics increases the percentage of resistant bacteria, supported by quantitative data
* Prior use of the named antibiotic has the greatest effect, supported by quantitative data
* Increasing use of antibiotics increases selection pressures so more resistant strains

* Shows understanding that resistance mechanisms are inherited by sexual means and lateral gene transfer, e.qg.
via plasmids and this means they can spread rapidly and in some cases across species

* Bacteria have high reproduction rates and mutations more likely within a short time

* Understands current methods used to limit increase in resistant strains such as strict controls on antibiotic
prescribing, problems of ensuring patients complete course of treatment when symptoms disappear, limit use of
antibiotics in animal husbandry etc.

* Comments on difficulties of developing new drugs

* Methods of preventing spread of resistant strains especially hospital infection

* Movement of humans means that transfer of resistant strains will spread to new hosts more easily
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Level Mark Descriptor
0 No awardable material

Level 1 1-3 Provides little or no reference to a range of scientific ideas, processes, technigques and procedures.
Scientific argument may be attempted, but fails to link biological concepts and/or ideas in order to
support decision/conclusion. Limited attempt to address the question.

Level 2 4-6 Scientific reasoning occasionally supported through the linkage of a range of scientific ideas, processes,
techniques and procedures.
Scientific argument is partially developed. Attempts to synthesise and integrate relevant knowledge with
linkages to biological concepts and/or ideas, leading to a notional scientific argument or
decision/conclusion based on evidence.

Level 3 7-9 Scientific reasoning supported throughout by sustained linkage of a range of scientific ideas, processes,
techniques or procedures.
Scientific argument is well developed and logical. Demonstrating throughout the skills of synthesising
and integrating relevant knowledge with consistent linkages to biological concepts and/or ideas, leading
to nuanced and balanced scientific argument or decision/conclusion based on evidence.
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Student answers for part c)

Student answer A

Analyse the data and use your knowledge of antibiotic resistance to evaluate the
claim that soon doctors will be unable to treat most common bacterial infections
with antibiotics.
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Examiner comments

There is some relevant information in this answer, but it is generally inaccurate,
with references to, for example, antibodies instead of antibiotics and the
statement that ‘bacteria mutate by natural selection’. The account lacks overall
coherence, as the ideas are not carefully linked together. This is a level 1 answer
and a mark of 3 (just) is appropriate as there is some use of quantitative data.

Mark awarded = 3.
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Student answer B

Analyse the data and use your knowledge of antibiotic resistance to evaluate the
claim that soon doctors will be unable to treat most common bacterial infections
with antibiotics.

)

Examiner comments

This answer is very limited in its content, with only one theme of mutation and
exchange of genetic information. The account lacks breadth and detail, showing
a limited attempt to address the question and to link biological concepts to
support a conclusion. This is a level 1 answer and a mark of 1 is appropriate.

Mark awarded = 1.
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Student answer C

Analyse the data and use your knowledge of antibiotic resistance to evaluate the
claim that soon doctors will be unable to treat most common bacterial infections
with antibiotics.

e et adnbaolc s bone roantont bocJons B DO

oua/\t’}-ub'l‘\ A w—xblb-a aasd 1"0 ]“‘f”f«d&j’

Examiner comments

This is a level 3 answer, which includes most of the indicative content.
Comments are supported with references to quantitative data. The answer has
an overall coherence, with a clear, sustained argument leading to a judgement
related to the stated claim. A mark of 9 is appropriate for this answer.

Mark awarded = 9.
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Exemplar question 2

13 The photograph below shows limpets Patella vulgata living on a rocky seashore.

Limpets are snail-like animals with a conical shell. The limpets live on a part of the
shore which is covered by the sea twice each day. They feed on algae when the rocks
are covered with sea water.

When they are uncovered at low tide they clamp against the rock to prevent
desiccation.

A student investigated the relationship between the size of the limpets and their
location on the shore.

A 40 m transect was used, beginning at the low water mark and extending up a
sloping rocky shore. A 1 m* quadrat was placed every 5 m along this transect and the

diameter of 10 randomly selected limpets was measured.
The table below shows data collected from this investigation.

Distance from Mean Difference
low water ;2::::: diameter of dliiar::t:frs in the two D*
mark /m limpets / mm ranks (D)
0 9 19.8 3 6 36
5 8 20.2 1 7 49
10 7 19.6 4 3 9
15 6 18.8 5 1 1
20 5 201 2 3 b
25 4 174 6 -2 4
30 3 16.1
35 2 16.9 8 -6 36
40 1 17.2
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(a) Complete the table on the previous page to show the missing data.

(c) The student carrying out the investigation wrote a further hypothesis:
‘The limpets lower on the shore have a longer time to feed and will grow bigger.

Design a laboratory experiment to test this hypothesis.
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Markscheme

Question | Correct Answer Additional guidance Mark
Number
13(a) Distance | Rank of Mean Rank of | Difference D’
from distance | diameter | diameters | in the two
low of ranks
water limpets
mark P (D)
/ mm
/' m
0 9 19.8 3 6 36
5 8 20.2 1 7 49
10 7 19.6 4 3 9
15 6 18.8 5 1 1
20 5 20.1 2 3 9
25 4 17.4 6 -2 4
30 3 16.1 9 -6 36
35 2 16.9 8 -6 36
40 1 17.2 7 -6 36
3D° = 216
* (differences in ranks of distance and diameter (1)
« D?values correct (1) (2)
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Question
Number

Correct Answer

Additional guidance

Mark

13(c)

An answer that makes reference to five of the following:

limpets kept in sea-water in tanks at the same
{temperature / salinity} as they affect growth (1)
suitable number of {limpets in each tank / tanks
containing limpets} to ensure reliability (1)

size of limpets in each tank selected to be within
(narrow) range to start / or same distribution of sizes to
ensure same potential for growth (1)

provision of food for limpets in equal amounts in each
tank as food affects growth (1)

withdrawal of water from tanks for different periods of
time (1)

size measured {mass / diameter / area of foot}
because dependent variable must be quantitative to
allow for statistical testing (1)

(5)
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Student answer A

Student answers for part a)

Distance Rank of Mean Rank of | Difference D?
from low distance diameter of | diameters in the two
water mark limpets ranks
/'m / mm (D)
0 9 19.8 3 6 36
5 8 20.2 1 7 49
10 7 19.6 4 3 9
15 6 18.8 5 1 1
20 5 20.1 2 3 9
25 4 17.4 6 7] 4
30 3 16.1 % 9 - & s
35 2 16.9 8 -6 36
40 1 17.2 2 ~ ( Y-
Examiner comments
The table has been completed correctly, gaining both mark points.
Mark awarded = 2.
Student answer B
Distance Rank of Mean Rank of Difference D?
from low distance diameter of | diameters in the two
water mark limpets ranks
/' m J/ mm (D)
0 , 9 19.8 3 6 36
5 8 20.2 1 7 49
10 7 19.6 4 3 9
15 6 18.8 5 1 1
20 5 20.1 2 3 9
25 4 17.4 6 -2 4
30 3 16.1 q = 6 &
35 2 16,9 8 -6 36
40 1 17.2 7 6 36

Examiner comments

Mark point 1 has not been awarded, because one of the values for D is shown as
6, rather than -6. This answer does, however, gain mark point 2.

Mark awarded = 1.
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Student answers for part c)

Student answer A
(c) The student carrying out the investigation wrote a further hypothesis:
‘The limpets lower on the shore have a longer time to feed and will grow bigger.

Design a laboratory experiment to test this hypothesis.
(5)
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Examiner comments

This answer includes several points relating to experimental design. However, it
is important to note that most of the points on the mark scheme need to be
qualified with a justification to gain credit. To illustrate this, the first sentence of
this answer refers to setting up five tanks of sea water. This is the first part of
mark point 2, but it is expected that candidates will justify this in terms of
ensuring reliability. There are also references to supplying algae, using limpets
of the same size and maintaining the same temperature for the experiment. All
of these points need to be qualified, to be given credit.

The answer states that ‘each tank will have the sea water in it for a different
length of time each day, e.g. 24 hours, 12 hours, 6 hours, 3 hours, 1 hour.” This
is acceptable for mark point 5 (withdrawal of water from tanks for different
periods of time). The last sentence includes a reference to calculating a
correlation coefficient, but this needs to be clearly related to the collection of
quantitative data for the dependent variable.

Mark awarded = 1.
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