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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alon gside the
specific content of the mark scheme or generic level descriptions for a question. Each question paper and mark scheme will also comply with these
marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond
the scope of the syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assess ed by the
question as indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level
descriptors.
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GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may
be limited according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thre sholds or
grade descriptors in mind.

Science-Specific Marking Principles

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be present, marks
should not be awarded if the keywords are used incorrectly.

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored.

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation fro m other
syllabus terms with which they may be confused (e.g. ethane / ethene, glucagon / glycogen, refraction / reflection).

4  The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included in the mark scheme
where necessary and any exceptions to this general principle will be noted.

5 'List rule’ guidance

For questions that require n responses (e.g. State two reasons ...):

The response should be read as continuous prose, even when numbered answer spaces are provided.

Any response marked ignore in the mark scheme should not count towards n.

Incorrect responses should not be awarded credit but will still count towards n.

Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this
should be treated as a single incorrect response.

e Non-contradictory responses after the first n responses may be ignored even if they include incorrect science.
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6 Calculation specific guidance

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show
your working’.

For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers when rounded
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.

For answers given in standard form (e.g. a x 10”) in which the convention of restricting the value of the coefficient (a) to a value between 1
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.

Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is not awarded.
Exceptions to this general principle will be noted in the mark scheme.

7 Guidance for chemical equations

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.
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Annotations guidance for centres

Examiners use a system of annotations as a shorthand for communicating their marking decisions to one another. Examiners are trained during the
standardisation process on how and when to use annotations. The purpose of annotations is to inform the standard isation and monitoring
processes and guide the supervising examiners when they are checking the work of examiners within their team. The meaning of annotations and
how they are used is specific to each component and is understood by all examiners who mark the component.

We publish annotations in our mark schemes to help centres understand the annotations they may see on copies of scripts. Note that there may
not be a direct correlation between the number of annotations on a script and the mark awarded. Similarly, the use of an annotation may not be an
indication of the quality of the response.

The annotations listed below were available to examiners marking this component in this series.

Annotations

Annotation Meaning
correct point or mark awarded
J correct awarding one mark from marking point or marking group 1.
or similar numbered ticks are used for marking point or marking groups 2, 3, 4 etc.
x incorrect point or mark not awarded
.. working towards marking point
information missing or insufficient for credit
used to highlight part of an extended response
used to highlight part of an extended response
[a ] allow or accept
benefit of the doubt given
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Annotation

Meaning

blank page

contradiction in response, mark not awarded

error carried forward applied

mark already given

incorrect or insufficient point ignored while marking the rest of the response

maximum number of marks for a marking point has been awarded

or reverse argument

incorrect point or mark not awarded

S EIEIEIE Y E:

point has been noted, but no credit has been given
or
blank page seen
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Mark scheme abbreviations

; separates marking points

/ alternative answers for the same point

A accept (for answers correctly cued by the question, or by extra guidance)

R reject

ignore

() the word / phrase in brackets is not required, but sets the context

AW alternative wording (where responses vary more than usual)

underline actual word given must be used by candidate (grammatical variants accepted)

max indicates the maximum number of marks that can be given
ora or reverse argument

mp marking point (with relevant number)

ecf error carried forward

AVP alternative valid point
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1(a) A oxygen; 3
B ethanol;

C aerenchyma;
1(b) ref. to ethanol dehydrogenase (to break it down) ; A alcohol dehydrogenase 1
1(c)(i) | as gibberellin concentration increases, the length of stem increases 2

or
positive correlation between concentration of gibberellin and length of stem ;

data quote — two concentrations and two lengths with units ;

conc gibberellin / au

length of stem/
mm = 0.5 mm

1 3
2 19
3 27
4 45
5 52
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Question Answer Marks

1(c)(ii) | any three from : 3
1 ethylene causes break down of ABA, so gibberellin, active / stimulated / functional ;

2 plants grow tall(er) / stems increase in length / stem elongation / increase in internodal length ;
3 (so) leaves/flowers, held above the water ;

4  (so) photosynthesis can occur / increased access to light / AW

or
(so) gas exchange / reproduction, can occur ;

Question Answer Marks

2(a) gene 3
a section of DNA/sequence of (DNA) bases, coding for a (specific) polypeptide ;

genotype
all the alleles/ alleles in an organism/ (two) alleles of one gene ;

phenotype
(observable) features / characteristics / traits / appearance, (of an organism) ;
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Question Answer Marks

2(b) any four from: 5
1 mate/breed/cross, homozygous (parents) ;
2 dominant (parent) with recessive (parent) ;
3 to produce the F1, offspring / generation ;
4 (F1) offspring are heterozygotes ;
5 mate/breed/cross, F1 offspring / F1 generation / heterozygotes
(s)élf an F1 offspring (plant) ;
6 to produce the F2, offspring / generation ;
plus
7  25% (F2) offspring are, homozygous dominant, / AA
and 50% are, heterozygotes / Aa
and 25% are, homozygous recessive / aa;

A aratio e.g. AA  Aa Aa aa
1 2 o1
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3(a)(i) any three from: 3
1 glucose diffuses into the cell (through, A/transport protein) ;
2 idea that the enzyme / B, loses phosphate group ;
3 (dephosphorylated) B binds to lactose permease ;
4 causes, shape change / allosteric change, to lactose permease ;
5 lactose permease cannot function (so lactose cannot enter) ;
3(a)(ii) | any two from: 2

no/ less, (protein) synthesis of, lactose permease / B-galactosidase / transacetylase
or
no / less, transcription / expression, of (named structural) genes (of lac operon) ;

no/less, ATP/energy, wasted ;
no / fewer, amino acids wasted ;

glucose is respired more easily / AW

or

fewer steps/less energy, required to break down glucose
or

lactose has to be broken down (to glucose and galactose) ;
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Question Answer

Marks

3(a)(iii) | any three from:

1 splits into / forms, two, triose phosphate / TP (molecules) ;
2 (TP) oxidised / dehydrogenated, to pyruvate ;

3 ATP production ;

4  substrate-linked phosphorylation ;

5 production of reduced NAD ;

3
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Question

Answer

Marks

3(b)(i)

any two from:

lactose diet
1 increases (over six days) ;

no lactose diet
2 small increase / increases slightly/ little change / stays around 50% (over six days) ;

3 comparative data quote — 2 percentages of either diet over time
or
percentage of each diet on one day ;

2

time / days percentage lac* £ 0.5 mm
lactose diet no lactose diet
0 50 50
1 65.5 54
2 75.5 56.5
3 83.5 60
4 84 59
5 85 57.5
6 86 57
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Question Answer Marks

3(b)(ii) | any two from: 2

1 lactose is the selection pressure ;

2 (lac*), can metabolise / take up / AW, lactose (so survive)
or

lac, cannot metabolise / take up / AW, lactose (so die) ;

3 AVP; e.g. ref. glucose has run out

Question Answer Marks

4(a) 1 mutation ; 2

2 horizontal transmission / conjugation / transformation / transduction ;

4(b) idea of tracking, mutations / resistance genes / resistance alleles 1
or

identifies mechanisms of resistance

or

(informed) choice / production, of antibiotic ;

4(c) any three from: 3
1 streptomycin is selection pressure ;

2 Dbacteria with, mutation / resistance, survive / reproduce / have a selective advantage ; ora

w

allele / gene, for resistance passed on ;

4 directional selection ;
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Question Answer Marks

5(a) any four from: 4
mark as pairs
Name 1 dNTPs / DNA nucleotides ;
Explanation 1 to, anneal / bind, to complementary bases ;
Name 2 Taq polymerase ;
Explanation 2 to make, phosphodiester bonds / the sugar phosphate backbone / double-stranded DNA / a complementary
strand of DNA
or
ref. to functioning at higher temperature / does not denature at the higher temperature / is thermostable ;
Name 3 buffer ;
Explanation 3 to provide, optimum / suitable / constant, pH for, polymerase / DNA

or
prevents, denaturation of polymerase / damage to DNA ;

5(b)(i) | any two from: 2
1 (DNA ladder) compared to (other fragments) ;

2  ref. to (estimate) length of (DNA) fragment / to identify the fragment number ;

3 ref. to show electrophoresis worked correctly ;
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Question Answer Marks

5(b)(ii) | any three from: 3
1 (PCR) amplifies / makes many copies of, DNA (fragments) ;

2 (PCR) ref. to selecting fragments, small enough / less than 1000 bp / not more than 916 bp (for sequencing) ;
3 (electrophoresis) separate the (DNA) fragments ;

4  (electrophoresis) confirms / identifies, fragment lengths / fragment number / PCR worked correctly ;

5(c) | (235=)3.4 x 1010; 1

5(d) any four from: 4
1 child may have disease when, neither parent has the disease / no family history ;
2 early, detection / treatment (for gene therapy to work) ;

3 improve, quality of life / life expectancy ;

4  ref. to informs family planning (for future pregnancies) ;

5 idea that it does not involve additional sampling ;

6 (screening is) expensive ;

7 treatment/gene therapy, expensive ;

8 test may not always be accurate ;

9 long-term effect of treatment, unknown / negative ;
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6(a) any four from : 4
1 less/no, PKB, activated / stimulated ;
2 fewer/no, vesicles, move to / fuse with, cell surface membrane ;
3 fewer/no, GLUT4 (transport proteins) added to (cell surface) membrane
?crell surface) membrane, less / not, permeable to glucose ;
4 less/no, glucose taken up by facilitated diffusion (into muscle cells) ;
5 blood glucose concentration, (remains) high(er) / does not decrease ;
6(b) any seven from : 7

1

2

9

10

(biosensor has) glucose oxidase (immobilised on recognition layer) ;

blood sample added ;

glucose (in blood) passes through, partially / selectively, permeable membrane ;
glucose oxidase, oxidises glucose / converts glucose / catalyses glucose reaction ;
gluconic acid and hydrogen peroxide formed ;

reaction converted to a current (by transducer) ;

current is amplified ;

digital / numerical / quantitative, reading ;

size of current is proportional to glucose concentration ;

instant result / accurate ;
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Question Answer Marks
7(a)(i) any one from : 1
soil contains few (named mineral) ions ;
located in, shaded areas / areas of low light intensity ;
7(a)(ii) | to attract insects ; 1
7(a)(iii) | energy/ATP, not wasted (responding to a non-edible object) ; 1
7(a)(iv) | (time) for, digestion / enzyme action / absorption / assimilation ; 1
7(b) any three from : 3
1 impulses/ action potentials, are discrete events / AW ;
2 impulses/ action potentials, are unidirectional ;
3 determines/ limits, the frequency of, impulses / action potentials ;
4 AVP; e.g. 200-300 action potentials per second
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8(a) any four from : 4
1 (named) protected reserves ;
2 limit palm oil plantations / ref. to sustainable palm oil production ;
3 restoring lost habitat / reforestation / reduce deforestation ;
4  captive breeding programs ;
5 release into wild ;
6 ban, hunting / trade;
7 raise awareness / education ;
8 ref. toresearch ;
8(b) 1 ecosystem/ habitat (diversity) ; 3
2 species (diversity / richness) ;
3 genetic (diversity) ;
8(c)(i) |0.2034; 2
0.3072;
allow ecf for mp2 if both incorrect
allow ecf for mp2 if figure correct in both but not to 4dp
8(c)(ii) |0.6928/0.693 ; 1
allow ecf for 1 minus their answer to 8ci
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8(c)(iii) | (D) close(r) to 1/higher than 0.5 ; 2
(so) high(er) (bio)diversity ;
Question Answer Marks
9(a)(i) absorption spectrum 2

absorption of different wavelengths (of light) by (named) pigment(s) ;

action spectrum
rate of photosynthesis at different wavelengths (of light) ;

9(a)(ii) | any three from : 3

—_—

chlorophyll b / carotenoids / accessory pigments (are present) ;

2 (these other pigments) absorb light (energy), between 450 and 550 nm/ of wavelengths that chlorophyll a does
not absorb ;

3 energy passed on to, reaction centre / chlorophyll a/ primary pigment ;

4 for, light-dependent reactions / photophosphorylation / photolysis (of water) / photoactivation ;
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9(b)(i) | any four from : 4

1 increase then decrease ;

2 optimum temperature at 29 °C ;

3 data quote — two temperatures and two rates with units ;

temperature / °C rate of photosynthesis/mg g-' h-’
+0.5 +0.05
25 0.75

5 1.1
10 1.8
20 2.95
29 3.5
30 3.45
40 2.65
45 1.5
48 0.5

increase / before 29 °C

4  more kinetic energy for, enzyme (activity) / AW ;

5 temperature is the limiting factor ;

decrease /after 29 °C

6 denaturation of, rubisco / enzymes / oxygen-evolving complex ;

7 AVP ; e.g. photorespiration limiting the rate at above 25 °C
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9(b)(ii) | 3.525t03.675; 2

mg g~ h';
Question Answer Marks

10(a) any three from : 3
1 myelin sheath / Schwann cells, acts as an insulator / prevents movement of ions ;
2 depolarisation / action potential, only occurs at the nodes ; | impulses
3 action potentials jump from node to node / saltatory conduction ; | impulses
4 long(er) local circuits ;
5 AVP; e.g. wide axon diameter

10(b) any four from : 4
1 ACh binds to receptors on sarcolemma ;
2 (ligand-gated) Na* channels open

:121* enters, muscle cell / sarcoplasm ;

3 sarcolemma depolarised ;
4  depolarisation / action potential, spreads, to / down, T-tubules ;
5 voltage-gated Ca?* channels open ;
6 Ca?*, diffuse / move, out of sarcoplasmic reticulum (and bind to troponin) ;
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Question

Answer

Marks

1

2

10(c) any three from :

(decreased rate of respiration so), no /less, ATP produced ;

no/less, Ca?* pumped back into sarcoplasmic reticulum ;

no/less, release of myosin heads from actin / cross bridges broken

(r::;/less, hydrolysis of ATP by myosin head / return of myosin head to original position ; AW

sarcomere, permanently contracted / cannot relax ; A paralysis

slower sarcomere contraction / less sarcomere shortening / weaker power stroke ;

3
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