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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 thresholds 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 from 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.

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

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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Examples of how to apply the list rule
State three reasons... [3]
A Correct v F Correct v
Correct v (4 responses) Correct v
Wrong x Correct x
CON (of 3) (discount 3)
B Correct, Correct v, v G Correct v
(4 responses) Correct v (5 responses) Correct v
Wrong ignore Correct v
Correct ignore
CON (of 4) ignore
C Correct v H Correct v
(4 responses) Correct, Wrong v, x (4 responses) Correct x
Correct ignore CON (of 2) (discount 2)
Correct v
D Correct v I Correct v
(4 responses) Correct, CON (of 2) | x, (discount 2) (4 responses) Correct x
Correct v Correct v
CON (of 2) (discount 2)
E Correct v
(4 responses) Correct v
v

Correct, Wrong
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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
I 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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Question

Answer

Marks

1(a)

A: carbon dioxide /CO;;
B: reduced NAD /NADH and C: NAD/NAD*;

D: ethanal ;

3

1(b)

any three from:

(recycles/ produces) NAD ; | ref. to reduced NAD produced ;
ref. to glycolysis ;

ref. to ATP (produced) ;

by substrate-linked phosphorylation ;

A OWNPF

1(c)

any three from:

=

aerenchyma provides oxygen for aerobic respiration ;

2 high concentration of ethanol dehydrogenase / high tolerance for ethanol, allows (higher rate of), ethanol
fermentation / anaerobic respiration ;

3 fast growth/grow tall, so leaves, out of water / exposed to air ;

4 AVP ; e.g. ridges in submerged leaves to trap air

Question

Answer

Marks

2(a)

involve mitosis: 1/3 ;

involve meiosis: 4 ;

produces new genetic variation: 2/4 ;
shows only haploid cells: 1/5 ; ighore 2
shows only diploid cells: 3 ; ighore 2
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Question Answer Marks

2(b) any four from: 4

1 genetic variation ;

2 due to, crossing over/independent assortment ;

3 some will, be adapted (to changing environment) / survive
or
avoids whole population being wiped out/ora ;

4 (allows) stage 1/stage 3/asexual reproduction ;
5 (allows) random, mating / fertilisation / fusion of gametes ;
6 some have advantageous combinations of alleles ;
7 AVP; e.g. ref. to dormancy
2(c) any three from: 3
haploid

1 only cell with harmful mutation will, be affected / die ;
2 rest of population unaffected / AW ;

diploid
3 recessive allele for harmful mutation, will be masked by dominant (normal) allele / not expressed in heterozygote ;
4 AVP ; e.g. (haploid) removes mutated allele from population

2(d) any two from: 2

eukaryotic (cells) / described ;

heterotrophic / saprotrophic / parasitic / described ;
chitin cell walls ;

(most have) hyphae / mycelium ;

multinucleate (cells) ;

multicellular and unicellular ;

OO, WNPE
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Question Answer Marks

3(@) any five from: 5

select plants (resistant to disease) / AW ;

by exposing plants to disease to show resistance ;

breed (selected plants with resistance) ;

plant seeds / grow offspring ;

select offspring with resistance and breed together ;

(repeat for) many generations ;

AVP ; e.g. named wheat disease / rust disease / mildew disease

No ok~ WNRE

3(b) any two from: 2

1 reduction in genetic variation / gene pool made smaller/ decrease in heterozygosity / increase in homozygosity ;
| loss of biodiversity

2 less hybrid vigour ;
3 inbreeding depression ;
4  harmful recessive alleles could, come together/be expressed ;
5 (population) susceptible to, environmental change / new disease ;
6 AVP; e.g. disadvantageous traits occur/reduced fertility / susceptible to metabolic disorders
Question Answer Marks
4(a) any four from: 4
1 marker gene added with gene of interest (GOI) ;
2 use same promoter ;
3 (so) both genes, transcribed / expressed (together) ;
4  (so) both proteins are produced ;
5 use UV light (to detect fluorescence) ;
6 fluorescence shows, transcription / expression, of gene of interest (GOI) ;
7 AVP; e.g. fluorescent proteins not harmful / have no effect on plant/do not affect quantity of desired protein produced
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Question Answer Marks
4(b) any two from: 2
1 high/increase in, yield/ productivity / quality
or
more food ;
2 increased income /reduce costs ;
3 can use herbicides/ AW ;
4 less/no, competition ;
5 no need to plough/less labour intensive ;
4(c)(i) complementary (base pairing between DNA strands) / described ; 1
4(c)(ii) any two from: 3
1 use mRNA to make (ss)cDNA ;
2 fluorescent, tag/dye / substance / label, attached to cDNA ;
3 hybridisation / binding, of cDNA to probe ;
4 use, lasers/ UV light, to produce fluorescence ;
plus
5 idea of intensity of, fluorescence/ light, indicates level of (gene) expression ;
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Question Answer Marks
5(a) all correct (1827) ; 1
phenotype observed expected
number number
brown body colour, straight wings 2843 1827
brown body colour, curved wings 855 1827
black body colour, straight wings 842 1827
black body colour, curved wins 2768 1827
5(b) any four from: 4
1 ref. to 3 degrees of freedom ;
2 the, x? value /2098, is greater than 7.815 (at p=0.05) ;
3 there is a significant difference ;
4  reject the null hypothesis ;
5 any difference is not due to chance /less than 5% (probability) that difference is due to chance ;
6 the, x2 value/2098, is greater than, 11.345 at p=0.01/16.266 at p=0.001
or
less than, 1% /0.1% (probability), that difference is due to chance ;
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Question Answer Marks
5(c) any four from: 4
1 greater numbers of parental phenotypes / fewer numbers of recombinants ;
2 genes are linked / autosomal linkage / genes are on same chromosome ;
3 alleles inherited together ;
4 B inherited with D and b inherited with d
or
B and D in the same gamete and b and d in the same gamete ;
5 noindependent assortment ;
6 crossing over (produces recombinants) ;
7 during, meiosis/ prophase |/ gamete formation ;
8 AVP; e.g. idea that genes are far enough apart on chromosome for recombination to occur
Question Answer Marks
6(a)(i) P: receptor ; 4
Q: adenyl(yl) cyclase ;
R: G-protein ;
S: cyclic AMP /cAMP ;
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Question Answer Marks
6(2)(i) process effect on rate of process when 3
blood glucose concentration
decreases
glycogenolysis increase
glycogenesis decrease
glycolysis decrease
fatty acid synthesis decrease i
4 correct = 3 marks
3 correct = 2 marks
1/2 correct = 1 mark
6(b) any four from: 7

ab~wWNPEF

any three from:

quick(er) ;

PP O00~NO®

= O

reusable ;

strip contains glucose oxidase and peroxidase ;
strip dipped into urine ;

glucose (and oxygen) reacts with glucose oxidase to produce hydrogen peroxide ;
hydrogen peroxide reacts with peroxidase to produce a colour change ;

colour is matched with a colour chart to give, reading / estimate, of glucose concentration ;

(more) sensitive / accurate / precise ;
gives immediate reading ;

results can be stored electronically / can be connected to smart phone /AW ;
numerical / digital / quantitative / objective ;
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Question Answer Marks
7(a) any four from: 4
1 mitochondria produce ATP ;
presynaptic knob
2 for production of, acetylcholine / ACh ;
3 for, making / moving, vesicles ; A exocytosis
sarcomere
4  active transport of Ca?* into, sarcoplasmic reticulum ;
5 detachment of myosin heads / break cross bridge
or
allows myosin head to move back to original position ;
6 AVP; e.g. ref. to sodium potassium pump / active transport of Ca?* out of synaptic knob
7(b) X — agree, because Na* influx leads to depolarisation ; 3
Y — disagree, because CI influx leads to hyperpolarisation / description
or
disagree, because no Na* influx so no depolarisation ;
X and Y — agree, because Na* (influx) is balanced by Ct (influx) / AW ;
7(c) any two from: 2
1 decrease in transmission speed ;
2 ref. to shorter local circuits ;
3 no/less, saltatory conduction/described ;
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Question

Answer

Marks

8(a)

any four from:

both photosystem | and photosystem Il involved ; A both photosystems
photoactivation of chlorophyll occurs ;
photolysis of water occurs / description ;
oxygen production / oxygen-evolving complex involved ;
electrons emitted by photosystem | used to reduce NADP
or
NADP is the final electron acceptor ;
6 photosystem I receives electrons from photosystem Il
or
photosystem Il receives electrons from photolysis (of water) ;
7 ETC/ electron transport chain, sets up proton gradient
or
chemiosmosis/ATP produced ;

g~ wWNPEF

4

8(b)

GP used to make, amino acids / fatty acids/ lipids ;
TP used to make, hexose / starch / cellulose / amino acids / glycerol / lipids ;

8(c)(i)

3.10-1.55 or 3.10-1.50
15 15 ’

0.10/0.11;

8(c)(ii)

any three from:

1 temperature now not limiting

or

carbon dioxide concentration now limiting ;

closure of stomata ;

lack of water/ AW ;

denaturation of enzymes

or

active site no longer complementary to substrate / no ESCs form ;
5 AVP; e.g. ref. to optimum temperature / photorespiration occurs

A WN
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Question Answer Marks
8(c)(iii) | similar shape but below high intensity curve ; 1
Question Answer Marks
9(a) any four from: 4

(drink of water causes) increase in blood water potential / AW ;

detected by, osmoreceptors / hypothalamus ;

causes decrease in release of ADH (into blood in first hour) ;

less water reabsorbed (from collecting ducts) ;

(so) decrease in blood water potential / blood water potential returns to set point ;
causes increase in release of ADH ;

negative feedback ;

~NOoO o~ WNRE
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Question Answer Marks
9(b) any four from: 4

nervous system

endocrine system

1 | communication

action potential /impulse

and | hormone ;

2 | nature of
communication

electrical (and chemical)

and | chemical ;

3 | mode of neurone and | blood ;
transmission

4 | response muscle and | target, organs/tissue/cells ;
destination

5 | transmission fast(er) and | slow(er) ;

speed

6 | location of
effect

specific / localised

and | (can be) widespread ;

7 | response speed

fast(er)

and | slow(er) ;

8 | duration of
effect

short-lived / temporary

and | can be long-lasting / permanent ;
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10(a) 1 dye/paint/clipping fur/collar/ electronic chip ; 4
2 death/birth/reproduction ;
3 Lincoln;
4 repeated/replicated ;

10(b) any four from: 4

idea of negative impact on, the environment/ ecosystems / habitat / food webs / food chain ;
decreases biodiversity ;

large / fast, increase in number ;

competition for (named) resources ;

ref. to new disease ;

may be toxic

or

few animals able to eat it ;

7 attracts pollinators (away from native species) ;

DU WN PR

© UCLES 2023

Page 18 of 18






