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Q1. 
(a)  (organism) soft-bodied 

allow lack hard parts / skeleton / shell 

allow (organism) eaten / decayed 

or 

(fossil) destroyed 

allow buried (very) deep 
allow they are (very) small 

1 

(b)  any two from: 
•   the fish (dies) buried in sediment / sand / mud 

allow other examples of sediments 
do not accept rock(s) 

•   (only) the soft parts decayed / eaten or the hard parts / bones did not 
decay or were not eaten 

•   mineralisation occurred 

allow description of mineralisation e.g. bones 
turned to stone 
allow imprinted (in the sediment) 

2 

(c)  any two from: 

ignore pollution 
•   drought 
•   ice age / global warming 
•   volcanic activity 

allow earthquakes / tsunami 

•   asteroid / meteor collision 
•   (new) predators 

allow hunters / poachers 
allow eaten 

•   (new) disease / named pathogen 
•   competition for food 

allow lack of food 

•   competition for mates 

allow isolation or lack of mates 

•   lack of habitat or habitat change 

if no other marks awarded allow natural disaster / 
climate change / weather change / catastrophic 
event / environmental change for 1 mark 

2 

(d)  a change in a gene 
1 
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(e)  there is variation (between members of a species) 

allow mutation 
1 

better adapted survive 

allow ‘survival of the fittest’ 
1 

(reproduce and) pass on (favourable) allele(s) / gene(s) / mutation(s) / DNA / 
genetic material 

ignore pass on characteristic(s) 
1 

allow in terms of an example 

[9] 

Q2. 
(a) 

  statement is true for 

  
mitosis 

only 
meiosis 

only 

both 
mitosis 

and 
meiosis 

all cells produced 
are genetically 
identical 

✓     

in humans, at the 
end of cell division 
each cell contains 
23 chromosomes 

  ✓   

involves DNA 
replication 

    ✓ 

3 correct   = 2 marks 
2 correct   = 1 mark 
0 or 1 correct = 0 marks 

2 

(b)  any two from: 

ignore references to one parent only 

•   many offspring produced 
•   takes less time 

allow asexual is faster 

•   (more) energy efficient 
•   genetically identical offspring 

allow offspring are clones 

•   successful traits propagated / maintained / passed on (due to offspring 
being genetically identical) 

•   no transfer of gametes or seed dispersal 
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allow no vulnerable embryo stage 
allow no need for animals 

•   not wasteful of flowers / pollen / seeds 
•   colonisation of local area 

must imply local area 
2 

(c)  genetic variation (in offspring) 
1 

(so) better adapted survive 

allow reference to natural selection or survival of 
the fittest 

1 

(and) colonise new areas by seed dispersal 
or 
can escape adverse event in original area (by living in new area) 

must imply new area 
1 

many offspring so higher probability some will survive 
1 

allow bluebell example described (max 3 if not 
bluebell) 

[8] 

Q3. 
(a)  3.7 

1 

(b)  2 
1 

(c)  (different combinations of alleles cause) many / 22 values 

allow continuous variation 

or 
in-between values 
or 
large range of values 
or 
there are not only two values 

allow there are not only 3 values if 3 is given in 
part (b) 

1 

(d)  different protein made 

allow change in shape (of enzyme) or change in 
3-D structure 
ignore denature 

1 

active site changed 
1 
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so substrate does not fit / bind 

allow description of substrate 
allow cannot form E-S complex 

ignore lock and key description 
1 

(e)  produces (some) offspring with high-fat milk 
or 
not all offspring have low-fat milk 

ignore reference to alleles 
1 

(f)  takes less time (to obtain results) 
or 
more offspring at the same time 

allow other sensible suggestion − e.g. allows 
screening or allow cow 7 to continue to produce 
eggs or avoid injury to cow 7 during mating or 
giving birth 

1 

(g)  male gametes correct: d (and d) 
1 

female gametes correct: D and d 
1 

allow 1 mark if gametes are correct but gender 
not identified 

correct derivation of offspring genotypes from given gametes 

allow 2 × 2 or 2 × 1 derivation 
1 

Dd identified as low-fat and dd identified as high-fat in offspring 

if DD offspring are produced, must also identify 
as low-fat 

1 

(h)  find female with low(est) fat in milk and high(est) milk yield 

allow choose from 7, 9, 12, 13 which has the 
highest yield 

1 

find male whose female offspring have high(est) milk yield and low(est) fat in 
milk 

allow choose from 16 or 18 whose female 
offspring has the highest yield 

1 

or 

find female with lowest fat in milk 
or cow 13 (1)* 

*or 
allow female with high(est) milk yield 
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find male whose female offspring have high(est) milk yield (1)* 

*or 
allow male whose female offspring have lowest 
fat in milk / male 16 

cross the best (for both features) female with the best male 
1 

select best offspring (for both features) from each generation and repeat for 
several generations 

1 

[16] 

Q4. 
(a) 

Classification 
group 

Name 

Class Mammalia 

Order Primates 

Family Lemuroidea 

Species catta 

all 4 correct = 2 marks 
2 or 3 correct = 1 mark 
0 or 1 correct = 0 marks 

2 

(b)  Lemur catta 

ignore capitalisation / non-capitalisation of initial 
letters 

ignore italics / non-italics 
ignore underlining / non-underlining 

1 

(c)  carried by (favourable) currents on masses of vegetation 

allow description of currents from Figure 2 
ignore swimming 

1 

(d)  isolation of different populations 
1 

habitat variation between lemur populations 
allow examples − biotic (e.g. food / predators) or 
abiotic (e.g. temperature) 

1 

genetic variation or mutation (in each population) 
1 

better adapted survive (reproduce) and pass on (favourable) allele(s) to 
offspring 
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allow natural selection or survival of the fittest 
and pass on (favourable) allele(s) to offspring 
allow gene(s) / mutation as an alternative to 
allele(s) 

1 

(eventually) cannot produce fertile offspring with other populations 
allow cannot reproduce ‘successfully’ with other 
populations 

ignore cannot reproduce unqualified 
1 

[9] 

Q5. 
(a)     (molecules are) (too) large 

1 

cannot pass through (filtration) membrane / (holes in) filter 
allow ‘is not filtered out of the blood’ 

1 

(b)     glucose is reabsorbed 

ignore ‘is absorbed’ unless qualified by ‘into blood’ 
1 

all of it 
1 

(c)     (molecules / ions) small so pass through filter 
or 
not all is reabsorbed 

allow the body needs to maintain the right balance of ions 
and urea in the blood 

ignore ‘are filtered’ unqualified 
1 

more water reabsorbed on a hot day 
1 

due to more water lost in sweat 

‘more’ needed at least once to gain both marks 
1 

(d)     Level 3 (5-6 marks): 
A judgement, strongly linked and logically supported by a sufficient range of correct 
reasons, is given. 

Level 2 (3-4 marks): 
A judgement, supported by some relevant reasons is given. 

Level 1 (1-2 marks): 
Relevant points are made. If there is a judgement, this is asserted, but not logically 
linked to the points made. 

No relevant content (0 marks) 

Indicative content 
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pro transplant: 
•   (dialysis requires repeated treatments to prevent) build-up of toxins 

or 
to prevent raised blood pressure between sessions 

•   inconvenience of dialysis, e.g. long sessions of immobility or repeated hospital 
visits 

•   (dialysis requires restricted diet) to prevent build-up of urea / ions 
•   there is a greater risk of infection with dialysis e.g. repeated puncturing of skin 

or use of non-sterile equipment allows entry of microorganisms 
•   there is a risk of blood clots with dialysis 
•   dialysis more expensive in the long term / 2+ years 

or 
examples given e.g. 2 yrs dialysis = £60 000 compared with 2 yrs after 

transplant 
= (£51 000 + £5 000) = £56 000 

•   transplant is a long term treatment or may remain healthy for many years 

con transplant: 
•   shortage of kidney donors leading to long waiting time 
•   requires death of another person or live donation leaving a person with just 

one kidney 
•   exploitation of poor people for donor kidneys (paying for organs) 
•   need to match tissue type 
•   rejection – role of wbcs / lymphocytes 
•   need immunosuppressant drugs – susceptibility to infection 
•   dangers of surgery – physical damage / infection / brain damage from 

anaesthetic 
•   high initial cost – limited funding (either personal or NHS / CCG) 

[13] 

Q6. 
(a)     less sweating so less water loss 

1 

(as) no / little water available in desert 
1 

(b)     (fat store) can be metabolised / respired to water 
1 

(little urine…) conserve water 
1 

(hard mouth) not damaged by spines on plants / on food 
or 
not damaged by hard / dry food 

1 

(c)     dromedary / C.dromedarius 
and bactrian / C. bactrianus 

no mark for the names, but must be identified 
because 
same genus 

ignore ‘both are Camelus’ 
1 
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(d)     any two from: 

•   the fossil record 
•   oldest fossils in N. America 

or 
•   newer fossils in S. America / in Asia / in Africa 

allow numbers for ages (45 Mya and 3 Mya / 6 Mya) 

•   chemical / DNA analysis of living species 

allow radioactive dating of fossils 
2 

(e)     isolation of separate camel populations by sea 
or 
by mountains 

1 

habitat variation / described between populations 

allow examples – biotic (e.g. food / predators) or abiotic 
1 

genetic variation / mutation in each population 
1 

45 million years is sufficient time to accumulate enough mutations 
1 

natural selection 
or 
better adapted survive to reproduce 

1 

pass on favourable allele(s) 

allow gene(s) 
1 

[14] 

Q7. 
(a)     white blood cells have the same DNA / genes / chromosomes 

or 
have the gene for GH 

allow have all the genes 

allow all body cells (except RBCs) have all of the genes 
1 

(b)     enzyme has specifically-shaped active site 
1 

the 2 antibiotic resistance genes have different (sequence of) bases 
1 

only Tetracycline-resistance gene fits (active site of) enzyme 
or 
only Tetracycline-resistance gene is complementary to (active site of) enzyme 

1 

(c)  
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Ampicillin Tetracycline 

✔  

  

✔ ✔ 

1 mark for each correct row 

if no other mark, allow 1 mark for one correct column 
1 

1 

1 

(d)     clone produced by asexual reproduction 

allow by ‘mitosis’ 
1 

all DNA / all genes are copied 

allow GH gene copied 

allow plasmid copied 
1 

every cell receives a copy 
or 
receives every gene 
or 
receives GH gene 
or 
receives plasmid 
or 
genetically-identical cells 

1 

[10] 

Q8. 
  
(a)      

  
3 

(b)     a gene 

allow allele 



Biology  Mark scheme 

 For more help, please visit our website www.exampaperspractice.co.uk 

1 

(c)     4 
1 

(d)     correct derivation of children’s genotypes 
1 

identification of children with cystic fibrosis (dd) 
1 

0.25 

allow ecf 

allow ¼ / 25% / 1 in 4 / 1:3 
1 

do not accept 1:4 

(e)     heterozygous 
1 

[9] 

Q9. 
(a)     (Jean Baptiste) Lamarck 

allow phonetic spelling 
1 

(b)     (snake is) covered in sediment / mud 
or 
sinks into the mud 

1 

(then) the soft parts decay / are eaten 
or 
bones / hard parts do not decay 

1 

(so) minerals enter bones 
or 
bones are replaced by minerals 

1 

(c)     Level 3 (3–4 marks): 
A detailed and coherent explanation is provided. Logical links between clearly 
identified, relevant points explain how the rat snake evolved through the process of 
natural 
selection. 

Level 2 (1–2 marks): 
Simple statements made, but not precisely. The logic is unclear. 

0 marks: 
No relevant content. 

Indicative content 

statements: 
•        there are lots of different colours of snakes 
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•        some shades of green are closer to the colour of the environment (in Japan) 
than others 

•        survivors (in each generation) will breed and produce offspring 

explanations: 
•        different colours are controlled by different genes / alleles / are caused by 

mutations 
•        being green means they are best suited to grassy / green environments 
•        being green means they are camouflaged 
•        those that are camouflaged best will be able to catch more food 
•        those that are camouflaged best will be able to avoid being eaten 
•        survivors’ offspring will inherit the genes / alleles / mutation for the shade of 

green colouration 

additional examiner guidance: 
•        allow converse points relating to the Texas rat snake if they clearly identify the 

reasons why this snake was at an evolutionary disadvantage, ie more likely to 
be caught and eaten by a predator 

•        a good level 2 answer will clearly link survival and breeding to the passing on 
of the advantageous genes / alleles / mutations and link the idea of colour 
(AO2) to a 
correct explanation of its significance for survival 

4 

(d)     any one from: 
•        changes to the environment 
•        new predators 
•        new diseases 
•        new (more successful) competitors 
•        catastrophic event / described event 

1 

[9] 

Q10. 
(a)     any two from: 

•        so that they do not have specific genetic defects 
•        to produce docile cats or so they are not aggressive 

allow descriptions of aggression such as biting and 
scratching 

•        for aesthetic reasons 

allow descriptions of suitable aesthetic reasons 
2 

(b)     (cats) are more likely to pass on (recessive) disorders 
or 
more likely to be susceptible to diseases 

1 

(c)     Level 2 (3–4 marks): 
A detailed and coherent explanation is given, which logically links the process of 
selective breeding with explanations of how this produces cats that do not cause 
allergic reactions. 

Level 1 (1–2 marks): 
Simple statements are made relating to process of selective breeding, but no 
attempt to 
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link to explanations. 

0 marks: 
No relevant content. 

Indicative content 

process: 
•        parents with the desired characteristic are selected 
•        the parents are bred together to produce offspring 
•        offspring with the desired characteristics are selected and bred 
•        this is repeated over many generations. 

explanations: 
•        parents who produce the least Fel D1 are initially selected 
•        in their offspring there will be individuals with differing amounts of Fel D1 

produced 
•        care is taken to ensure cats are healthy and avoid possible problems 

associated 
with selective breeding 

•        over time the population of (selectively bred) cats will produce less Fel D1 
4 

[7] 

Q11. 
(a)    three billion 

1 

(b)    mutation(s) 
1 

breed / reproduce 

in this order only 

allow pass on their genes 
1 

[3] 

Q12. 
(a)     any two from: 

•        larger / longer / thicker 
allow examples eg fewer toes or bones fused 

•        fewer (bones in total) 
allow smaller surface area touching the ground 

•        fewer bones touching the ground 
2 

(b)     (i)      large(r) surface / area in contact with the ground 

or 

low / less pressure on ground 
1 

(so) less likely to sink into mud / ground 
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or 

(so) could run fast(er) 

allow easy / easier to escape predators 
1 

(ii)     variation (in size / number / arrangement of bones) 

allow mutation(s) (in size / number / arrangement of bones) 
1 

(and) those with large(r) / few(er) bones more suited to running or run faster 
(on harder / drier ground) 

1 

these survive and breed 

allow ref to offspring for breed 
1 

(so) genes / DNA (for larger / fewer bones) passed on 

allow alleles passed on 
1 

[8] 

Q13. 
(a)     0.67(%) 

allow   

allow 1 mark for evidence of (2 × 106) ÷ (3 × 108) 

or 

allow 1 mark for 0.0067 or 0.6 
2 

(b)     (i)      idea that food chains start with plants / producers 

allow food chains do not start with animals or larvae are 
consumers 

1 

idea that these make food (for other organisms in the chain) 

allow idea that plants / producers photosynthesise or plants / 
producers get energy from the sun 

allow mosquito larvae do not make food / photosynthesise or 
mosquito larvae do not get energy from the sun 

1 

(ii)     any four from: 
•        reasoned argument for or against release 

must refer to at least one advantage and one disadvantage. 
max 3 marks for either only advantages or only 
disadvantages 

advantages: 
•        fewer mosquitos biting or spreading malaria 
•        fewer people get / die from malaria 

allow people won’t get / die from malaria 
•        lower medical costs (for those infected or for treatment) or less 
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healthcare needed 
•        better economically for developing / tropical countries. 

disadvantages: 
•        fewer crops reproduce 

allow fewer crops pollinated 
•        poorer crop yield 
•        possible starvation (of people) 
•        high cost of GM production / mosquito release 
•        less food for bats / birds or bats / birds die 

allow disruption to food chain / ecosystem or reduction of 
biodiversity 

•        gene could ‘escape’ into other wildlife / species 
ignore into plants 

4 

(iii)     any three from: 
•        gene from bacteria cut out 

allow allele for gene 
•        ref to enzymes (anywhere in process) 

allow at any point in process, ie in cutting or in splicing 
•        (gene) transferred to chromosome of mosquito 

allow DNA for chromosome 
•        at an early stage of development 

allow egg / embryo 
3 

[11] 

Q14. 
(a)     (i)    reduced photosynthesis 

ignore growth 

do not allow need light for respiration 
1 

(ii)     less food (for animals) or less oxygen (for animals) 

allow loss of habitat 
1 

(iii)     any two from: 

accept 2 physical factors or 2 biological factors or one of 
each for full marks 

examples of physical factors, eg 
•        flooding 
•        drought 
•        ice age / temperature change 

ignore pollution 
•        volcanic activity 

examples of biological factors, eg 
•        (new) predators (allow hunters / poachers) 
•        (new) disease / named pathogen 
•        competition for food 
•        competition for mates 
•        cyclical nature of speciation 
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•        isolation 
•        lack of habitat or habitat change 

If no other answers given allow natural disaster / climate 
change / weather change / catastrophic event / 
environmental change for 1 mark 

2 

(b)     (i)      3 
1 

(ii)     fossils 

ignore bones, remains, fossil fuels 
1 

(c)     (i)      65 million years ago 
1 

(ii)     17 

allow ecf 
1 

(iii)     fossil record incomplete 
or 
some fossils destroyed 

accept not enough evidence 

or 

cannot perform experiment to test 
1 

[9] 

Q15. 
(a)     reference to interbreeding 

1 

successfully between Island types 

allow ref. to production of fertile offspring 

allow ref. to DNA analysis / comparison for 1 mark 

ignore ref. to grey fox 
1 

(b)     (i)      (two ancestral populations) separated / isolated (by geographical barrier / sea) 
1 

and genetic variation (in each population) or different / new alleles or 
mutations occur 

1 

under different environment / conditions 

allow abiotic or biotic example 

allow different selection pressures 
1 

natural selection occurs or better adapted survived to reproduce 
1 

so (favourable) alleles / genes / mutations passed on (in each population) 

ignore they adapt to their environment 
1 
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(ii)     any one from: 
•        continued to mate with one another 
•        few beneficial mutations (between island varieties) 
•        similar conditions on each island so similar adaptations/features fit 

1 

[8] 

Q16. 
(a)     organisms that reproduce together to form fertile offspring 

1 

(b)     (i)      fossils of P and Q in same stratum / layer / level / height 
1 

(ii)     earlier − fossil in deeper layer / further down 
1 

(iii)    the fossils of animals S and T have many features in common, but T is 
more complex that S 

1 

the fossil of animal S was found in a deeper layer of rock than the fossil 
of animal T 

1 

(c)     (i)      X has white tail / shorter tail 

allow other points eg X has furrier tail / smaller feet / is furrier 

or 

W has sharper claws / W has larger claws 
1 

(ii)     two (ancestral) populations separated / isolated (by geographical barrier 
/ by canyon / river) 

1 

genetic variation (in each population) / different alleles / different 
genotypes / (different) mutation(s) 

1 

different environmental conditions / example described 

allow abiotic or biotic example 
1 

the better adapted survive / natural selection occurs 

allow survival of the fittest  
ignore they adapt to the environment 

1 

so (different / favourable) alleles / genes passed on (in each population) 
1 

eventually two types cannot interbreed successfully 

allow to produce fertile offspring 
1 

(iii)    any two from: 
•        environments similar / described 



Biology  Mark scheme 

 For more help, please visit our website www.exampaperspractice.co.uk 

allow example, e.g. similar predator(s) / food / climate 
•        therefore similar adaptations / features / phenotypes suit 

accept suitable named feature 
•        original ancestor already well adapted 

ignore reference to not enough time for evolution. 
2 

[14] 

Q17. 
(a)     kills weeds among crops / does not kill crops 

1 

(kills weeds) so less competition for named factor eg light / water / ions 

ignore space 
1 

crops grow better / higher yield 
1 

(b)     (i)      plasmid 
1 

(ii)     use an enzyme 

allow correct example 
1 

(iii)    only some cells become GM / take up the plasmid / take up resistance 
gene 

allow idea of transfer of gene / plasmid to some plant cells 
from bacteria 

1 

GM cells survive / non-GM cells are killed 
1 

(c)     Pro: 
(positive) correlation between use of glyphosate and number of cases of 
kidney disease 

allow 1 mark for justified conclusion that the claim is not 
justified 

1 

+ any three from: 
Con: 
•        lack of controls / control group 
•        correlation does not prove a causal link 
•        some other factor could be the cause 

accept obesity / infection 
•        no evidence that kidney patients actually consumed GM crops / crops 

treated with glyphosate / no evidence about amount consumed 
or   graph shows amount of herbicide not amount of GM crops grown 
or   graph shows data only for maize and soya / not for other (GM) 
crops 

•        data have been manipulated by carefully chosen scales to make it look 
like they coincide 
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•        data from some years is missing 
•        no data for the dosage of herbicide used 

allow kidney disease has been around for much longer than 
GM crops / better diagnosis of kidney disease. 

3 

[11] 

Q18. 
(a)     Taking cuttings from plants 

1 

(b)     (i)      Adult cell cloning 
1 

(ii)     an egg cell 
1 

(iii)    nucleus 
1 

(iv)    an electric shock 
1 

(v)     uterus / womb 

accept phonetic spelling 
1 

(c)     any two from: 
•        unethical / immoral 

allow ‘rights’ of the cloned child 

allow against religious teachings 
•        cloned child would have to give up a kidney 
•        possible operation complications. 

allow illegal 

allow parents may not want another child 

allow a long time to wait (for the kidney) 
2 

[8] 

Q19. 
(a)      selection 

1 

(b)     (i)      4 
1 

(ii)     ground finch / lives on the ground 
1 

(only) eats seeds 

allow eg eats seeds on / from the ground for 2 marks 
1 

(c)     Lamarck 
1 
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[5] 

Q20. 
(a)     part of a chromosome 

allow piece of DNA 

allow parts of chromosomes 
1 

controls a characteristic 

allow controls characteristics 

allow codes for (or controls production of) protein / enzyme 

ignore examples of characteristics 
1 

(b)     (iPS method) 

max 3 similarities or differences 

allow converse if clearly referring to adult cell cloning 

similarities 

•        (both) use of skin / body cell 
•        (both) ref to (formation of) embryo 
•        (both) transfer (embryo) into womb / uterus 
•        (both) use surrogate mothers 

differences 

•        (iPS) uses sexual reproduction 

allow ref to egg and sperm or gametes or fertilisation 
•        (iPS) surrogate mother is different species 
•        (iPS) no nucleus transfer / removal 
•        (iPS) offspring genetically different from parent 

allow not a clone 
•        (iPS) no electric shock 

4 

(c)     any one from: 

•        idea of retaining biodiversity 
•        may be (economically) useful (in the future) 
•        idea of maintaining food chain / ecosystem 

1 

[7] 

Q21. 
(a)     (i)      nucleus 

correct spelling only 

accept mitochondrion 

ignore genes / genetic material / chromosomes 
1 

(ii)     base(s) 
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Accept all four correct names of bases 

ignore nucleotides and refs to organic / N-containing 
1 

(iii)    4 
1 

(iv)    codes for sequence / order of amino acids 

ignore references to characteristics 
1 

codes for a (specific) protein / enzyme 

or 

the sequence / order of three bases / compounds / letters 

codes for a specific amino acid 

or 

the sequence / order of 3 bases / compounds / letters 

codes for the order / sequence of amino acids 
1 

(b)     (i)      DNA 
1 

circular / a ring or a vector / described 
1 

(ii)     kills any cells not having kanr gene / so only cells with kanr gene survive 
1 

hence surviving cells will also contain Bt gene / plasmid 
1 

(iii)    cells divide by mitosis 

ignore ref to asexual reproduction 

correct spelling only 
1 

genetic information is copied / each cell receives a copy of (all) the 
gene(s) / all cells produced are genetically identical / form a clone 

1 

(iv)    any two from: 

•        gene may be passed to pathogenic bacteria 
•        cannot then kill these pathogens with kanamycin 

or 
cannot treat disease with kanamycin 

•        may need to develop new antibiotics 
•        gene may get into other organisms 
•        outcome unpredictable 

2 

[13] 
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Q22. 
(a)     any two from: 

•        most people still believed that God made all the animals / plants on 
Earth 

allow against their ‘religion’ 
•        insufficient evidence 

do not allow no proof / evidence 

ignore ‘fossil’ 
•        the mechanism of inheritance / genes unknown (at the time) 

2 

(b)     any four from: 

•        finches separated / isolated 
•        genetic variation / mutation (in finch population(s)) 
•        finches with alleles / genes best suited to their environment survive 

Do not allow ‘characteristics’ 
•        advantageous alleles / genes passed on (to offspring) 
•        after many generations / a long time, the populations can no longer 

successfully interbreed 

Ignore ‘speciation’ 
4 

(c)     (i)      vegetarian finch 
1 

(ii)     R 
1 

(iii)    mangrove and woodpecker finches 
1 

[9] 

Q23. 
(a)     (i)      gamete(s) 

ignore reproductive cells 
1 

(ii)     womb / uterus 

allow phonetic spellings 
1 

(b)     (i)      are formed from the same original embryo 
1 

(ii)     embryo transplantation 
1 

(iii)    any one from: 

•        (calves will have some) genes / DNA from bull / sperm 

allow not all genes from the cow 
•        idea that sexual reproduction produces variation 

allow may be male 
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allow idea that gene for low fat milk may not be passed on 
1 

[5] 

Q24. 
(a)     (i)      (volume) increases (with time) 

ignore numbers 
1 

(ii)     there is more evidence / specimens / results (for Homo sapiens) 

allow examples of this, eg more / better fossils 

allow converse if clearly referring to Australopithecus 

ignore reference to being ‘more recent’ 
1 

(b)     2.5 – 3.15 (million years ago) 

accept any number in range 
1 

(c)     (i)      Darwin 
1 

(ii)     any one from: 

•        they believed in other theories 

allow they believed that God made all life 
•        insufficient evidence 

ignore ‘no evidence’ 
•        no proof 

allow not enough proof 
•        genes / mechanism of inheritance not known / discovered 

1 

[5] 

Q25. 
(a)     (i)      variation (in population) / mutation 

1 

longer nosed individuals get more food / leaves 

allow longer nosed individuals more likely to survive 
1 

(these) survivors breed (more) 
1 

pass on genes / alleles / DNA (for long nose) 

allow pass on mutation 
1 

(ii)     Phiomia / ancestor stretched its nose (during its lifetime) to reach food / 
leaves 

1 

passed on (stretched nose) to offspring 
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allow offspring inherit (stretched nose) 

do not allow ref to genes 
1 

(b)     (i)      insufficient evidence / no proof 

ignore other theories, eg religion 

do not allow no evidence 
1 

mechanism of inheritance not known 

allow genes / DNA not discovered 
1 

(ii)     God made all living things / them 

allow creationism 

ignore religion 
1 

[9] 

Q26. 
(a)     lack of fossils / fossils destroyed 

allow lack of evidence 
1 

(due to soft parts) decaying / geological activity 

allow an example – eg vulcanism or earth movements or 
erosion 

allow converse points re skeletons, shells, hard parts 
1 

(b)     (i)      A and B did not mate successfully 

‘A and B did not mate’ insufficient 

allow did not produce fertile offspring 
1 

(ii)     any two from: 

•        may not be mating season 
•        A and B may not find each other attractive 
•        this is just a one-off attempt / an anomaly / need repeats 
•        may be juvenile / immature 
•        may be the same sex 

allow other sensible suggestion eg were put in unfavourable 
environment or one / both could be infertile 

2 

(c)     1.      (two ancestral populations) separated (by geographical barrier / by land) 
/ were isolated 

1 

2.      genetic variation (in each population) or different / new alleles or 
mutations occur 

1 
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3.      different environment / conditions 

allow abiotic or biotic example 
1 

4.      natural selection occurs or some phenotypes survived or some 
genotypes survived 

1 

5.      (favourable) alleles / genes / mutations passed on (in each population) 
1 

6.      eventually two types cannot interbreed successfully 

allow eventually cannot produce fertile offspring 
1 

[11] 

Q27. 
(a)     (i)      natural 

1 

(ii)     simple 
1 

(iii)    three billion 
1 

(b)     any two from: 

•        reference to religion 

•        insufficient evidence / couldn’t prove it / no proof 

ignore no evidence 

•        mechanism of inheritance / variation not known 

allow genes / DNA not known about 

•        reference to other theories 

•        reference to Darwin’s status 
2 

(c)     (i)      tree 
1 

(ii)     hippopotamus and pig 

both required, either order 

allow hippo 
1 

(iii)    new evidence from fossils 
1 

[8] 

Q28. 
(a)     any correct named physical environmental condition, e.g. light / water / rain / 
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temperature / minerals / nutrients / space (between plants) 

ignore carbon dioxide / climate / weather / sun / pollution 
1 

genes / inheritance 

ignore ‘variety’ 

OR 

any correct named biotic factor e.g. predation / disease 
1 

(b)     mass of crop also depends on number of pods (per plant) / size / mass of 
each pea 

ignore number of plants 
1 

(c)      microorganisms / bacteria / fungi / decomposers / detritus feeders / named 
1 

decompose / rot / break down / decay / digest 

ignore feed / eat 
1 

(these organisms) respire 

do not allow respiration by pea (plants) 
1 

(decay / respiration / microorganisms etc) releases carbon dioxide 

do not allow combustion / fossilisation 
1 

[7] 

Q29. 
(a)    organisms that can breed together 

accept converse points re. 2 different species 
1 

successfully 

accept produces fertile offspring 
1 

(b)     any two from: 
(live at) 

•         different pH of soil 

•         different height above sea level 

•         different flowering times 
2 

AND 

genetic variation / mutation / different alleles (produced in isolated 
populations) 
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1 

natural selection acts differently on the two populations 

or different characteristics in the two populations survive 

or different alleles passed on in the two groups 
1 

eventually resulting in interbreeding no longer possible 
1 

[7] 

Q30. 
(a)    genes 

1 

chromosomes 
1 

(b)    (i)      higher yield 
1 

less use of pesticides 
1 

(ii)     any two from: 

•        uncertain about effects on health 

•        fewer bees 

•        might breed with wild plant 

•        seeds only from one manufacturer 
2 

[6] 

Q31. 
(a)    wing pattern similar to Amauris 

allow looks similar to Amauris 
1 

birds assume it will have an unpleasant taste 
1 

(b)     mutation / variation produced wing pattern similar to Amauris 

do not accept breeds with Amauris 

do not accept idea of intentional adaptation 
1 

these butterflies not eaten (by birds) 
1 

these butterflies breed or their genes are passed to the next generation 
1 
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[5] 

Q32. 
(a)    (use of) enzymes 

1 

(b)     asexual reproduction / no gametes / no fusion / only one parent 

ignore clones 
1 

cells all contain same genetic information / same genes (as parent) / same 
DNA 

1 

(c)     can spray crop with herbicide – only weeds killed 

crop survives herbicide insufficient 
1 

(d)     any one from: 

allow ‘think that GM food is bad for health’ 

•        fears / lack of knowledge about effects of GM food on health 

ignore not natural or against religion 

•        crop plants may pass on gene to wild plants 

•        encourages use of herbicides 
1 

[5] 

Q33. 
(a)    sulfur dioxide 

1 

(b)     (i)      mutation 
1 

(ii)     pale form now (more) easily seen (by predators) or dark form now less 
easily seen (by predators) 

accept ref to camouflage 
1 

so pale form (more) likely to be eaten or dark form less likely to be eaten 
1 

so dark form (more likely to) breed / pass on genes 

or 

pale form less likely to breed / pass on genes 
1 

(c)    (i)      pyramid of three layers of diminishing size 

either way up 
1 
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three labels in food chain order 

award 2 marks only if the pyramid is correctly labelled 

accept trees / birch 

accept (peppered) moth(s) / larvae 
1 

(ii)     some material is lost in waste from the birds 
1 

peppered moth larvae do not eat all the leaves from the trees 
1 

[9] 

Q34. 
(a)    sexual reproduction 

1 

(b)     (i)      genes 
1 

(ii)     gametes 
1 

(c)     (i)      any two from: 

answers must be comparative 

•        more meat (per cow) 

ignore bigger unqualified 

•        more milk each day 

•        can be milked for more time after giving birth / greater proportion of 
time 

accept ‘(produce) more milk’, for 1 mark, if neither more milk 
each day nor can be milked for more time after giving birth 
are given 

2 

(ii)     (milk contains) more protein 

answers must be comparative 
1 

less time before having a calf when no milk produced 
1 

(d)     (i)      genes from one organism are transferred to a different organism 
1 

(ii)     (possible) harm to babies’ long term health 

allow don’t know long-term / side effects (on baby) 

accept idea that there may be other things in (genetically 
engineered) cow’s milk that might harm babies’ health e.g. 
bacteria 

ignore ethical / religious arguments 
1 
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[9] 

Q35. 
(a)    Lamarck 

ignore any first name(s) 
1 

(b)    (i)      variation / range of sword lengths (in ancestors) 

accept mutation produced longer sword 
1 

those with long swords get more food 

accept those with short swords get less food 
1 

swordfish (with long swords) survive and breed 

allow have offspring for breed 
1 

(survivors) pass on gene(s) / allele(s) (for long sword) 

allow mutation for gene(s) / allele(s) 
1 

(ii)     any one from: 

•        more evidence (now) 

accept examples of evidence, e.g. more fossils 

•        DNA / genes / mechanism of inheritance discovered 

allow Lamarck’s theory has been disproved 

ignore religious arguments 

ignore proof 
1 

[6] 
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Q1. 
(a)     (i)      DNA replication / copies of genetic material were made 

’it’ = a chromosome 

allow chromosomes replicate / duplicate / are copied 

ignore chromosomes divide / split / double 
1 

(ii)     one copy of each (chromosome / chromatid / strand) to each offspring 
cell 

ignore ref. to gametes and fertilisation 
1 

each offspring cell receives a complete set of / the same genetic 
material 

allow ‘so offspring (cells) are identical’ 
1 

(b)     (i)      meiosis 

allow mieosis as the only alternative spelling 
1 

(ii)     Species A = 4 and Species B = 8 
1 

(iii)    sum of A + B from (b)(ii) e.g. 12 
1 

(c)     (i)      similarities between chromosomes 
or 
similarities between flowers described 

e.g. shape of petals / pattern on petals / colour / stamens 
1 

can breed / can sexually reproduce 

allow can reproduce with each other / they can produce 
offspring 

1 

(ii)     any two from: 

•        offspring contain 3 copies of each gene / of each chromosome / 
odd number of each of the chromosomes 

•        some chromosomes unable to pair (in meiosis) 

•        (viable) gametes not formed / some gametes with extra / too many 
genes / chromosomes 

or 
some gametes with missing genes / chromosomes 

2 

[10] 
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Q2. 
(a)     lemur(s) 

1 

(b)     gorilla(s) 

in either order 
1 

chimpanzee(s) 

accept chimps 
1 

(c)     (i)      (Charles) Darwin 

accept (Alfred) Wallace 

if first name given it must be correct 
1 

(ii)     variation 

in this order 
1 

environment 

allow phonetic spellings 
1 

survive 
1 

generation 
1 

[8] 

Q3. 
(a)     (i)      fusion / joining / combining of gametes / egg and sperm / sex cells 

accept fertilisation 

allow fusion / joining / combining DNA from two parents 

ignore meeting / coming together / mixing of gametes etc 
1 

(ii)     (mixture of) genes / DNA / genetic information / chromosomes 

ignore nucleus / inherited information but allow second mark 
if given 

1 

from both parents / horse and zebra 

dependent on sensible attempt at 1st mark 
1 

(b)     Marks awarded for this answer will be determined by the Quality of Written 
Communication (QWC) as well as the standard of the scientific response. 
Examiners should apply a 'best-fit' approach to the marking. 

0 marks 
No relevant content 
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Level 1 (1-2 marks) 
There is simple description of the early stages of adult cell cloning. However 
there is little other detail and the description may be confused or inaccurate. 

Level 2 (3-4 marks) 
There is an almost complete description of the early stages of the process and 
description of some aspects of the later stages. The description may show 
some confusion or inaccuracies. 

Level 3 (5-6 marks) 
There is a clear, detailed and accurate description of all the major points of 
how adult cell cloning is carried out. 

Examples of Biology points made in the response could include: 

•        skin cell from zorse 

•        (unfertilised) egg cell from horse 

•        remove nucleus from egg cell 

•        take nucleus from skin cell 

•        put into (empty) egg cell 

•        (then give) electric shock 

•        (causes) egg cell divides / embryo formed 

•        (then) place (embryo) in womb / uterus 
6 

[9] 

Q4. 
(a)     mutation 

correct spelling only 

ignore other adjectives eg random / spontaneous 
1 

(b)                       ignore references to X / Y chromosomes 

idea of mutant gene / new form / this allows hatching (of males) 
1 

(individual with advantage) (more) survive / (more) live / (more) don’t die 

allow immunity rather than resistance throughout 
1 

(so survivors) breed / reproduce 
1 

mutation / gene passed (from survivors) to offspring / next generation 

allow resistance / characteristic for gene 
‘gene passed on’ is insufficient 

1 
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[5] 

Q5. 
(a)     sexual  

1 

characteristic  
1 

mutation  
1 

chromosome 

this order only 
1 

(b)      

four correct gains 3 marks 

two or three correct gains 2 marks 

one correct gains 1 mark 

accept correct connection between statement and box 
3 



Biology  Mark scheme 

 
Page 35 of 85 

[7] 

Q6. 
(a)     fusion of gametes / named gametes 

allow meet / join / fertilise 
1 

results in mixing of genetic information / DNA / chromosomes 

accept genetic information / DNA / chromosomes from two 
parents 

1 

(b)     (i)      use enzyme 
1 

to cut gene from pout chromosome / DNA 
1 

insert gene into salmon chromosome / DNA / egg / embryo / nucleus 

accept use of plasmid as carrier 

ignore salmon / cell 
1 

(ii)     eg fear of gene transfer to wild salmon / extinction of wild salmon / 
fear of harmful effect on consumers / unsure of long term effects 

ignore cruel / ethics / morals / religion / unnatural / 
economics 

1 

[6] 

Q7. 
(a)     too cold / very cold or oxygen / microbes cannot reach it 

allow not enough energy / heat / warmth 
ignore frozen 

1 

for microorganisms / microbes / bacteria / fungi / enzyme / reaction (to work) 

ignore other consumers 
1 

(b)     no longer exist 
or no more left 
or died out / all died 

ignore died unqualified 
1 

(c)     (i)        egg cell 
1 

(ii)     nucleus 
1 

(iii)    given an electric shock 
1 
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(iv)     womb 
1 

(d)     has mammoth genes / chromosomes 

accept genetic information / DNA / alleles / nucleus 
accept converse 

1 

[8] 

Q8. 
(a)     insects don’t eat / damage crop 

allow idea of insects carrying plant disease 
1 

(b)     (i)      60 
1 

(ii)     lower (yield) 

accept ‘higher’ if answer clearly refers to wheat with 
transferred gene 
allow yield is only 52 or goes down to 52 

1 

by 8 (arbitrary units) 

accept ecf from (b)(i) for 2 marks 
1 

(iii)    grow / use wheat without insect poison (gene) 
1 

higher yield (in fields) 

accept bigger crop / more wheat 

ignore grows better 
1 

(c)     ignore unnatural / unethical / against religion unqualified 

(concerned about) 

accept specific examples given 

effect on populations of (wild) flowers / insects 

ignore harms the environment 
1 

effect of eating GM crops on human health 

allow harmful to humans if eaten 
1 

[8] 

Q9. 
(a)     (jellyfish) gene(s) cut out 

1 

ref to enzymes (at any stage) 
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1 

(gene) transferred to zebra fish at early stage of development / embryo / egg 

ignore removal of zebra fish genes 
1 

(b)     any two from: 

ignore unethical / religious / unnatural 

•        could transfer gene to other (fish) species 

•        effects on food chains 

accept effects on other species / humans who eat them 

•        effects on zebra fish themselves, eg may out compete non GM zebra fish 
2 

[5] 

Q10. 
(a)     in 1978 

fewer finches or population smaller 
1 

any two from: 

•        no beaks less than 8mm 

•        no beaks greater than 11.5 / 12mm 

if these points not given allow smaller range of beak sizes for 
1 mark 

•        mean / average beak size higher 
2 

(b)     variation or range or mutation of beak sizes 

do not accept idea that drought / seed size caused mutation 
1 

birds with larg(er) beaks are better adapted for feeding 

accept idea of competition for food / seeds amongst finches 
1 

birds with larg(er) beaks survive 

accept (only / more) birds with large beaks were better 
competitors 

1 

birds with larg(er) beaks breed or gene / allele for large beak passed on 

do not accept large beak passed on 
1 

[7] 

Q11. 
(a)     fossil is (remains / impression of) organism that lived a long time ago 
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if numbers, ≥ 1000s years 
1 

fossils show changes over time or older fossils simpler or fossils simpler than 
present-day species 

1 

fossils have similar features to present-day species 

allow fossils allow us to compare old species with 
present-day species 

1 

(b)     isolation / separation / splitting 
1 

by geographical barrier / sea 

ignore other examples 
1 

there was variation (in these isolated populations) / different alleles 

accept mutation 
1 

different environmental conditions or example eg climate / predators / food  
1 

natural selection acted on the isolated populations 

accept became adapted in each area 
1 

OR 

only certain allele(s) passed on to offspring / different alleles passed on in different 
environments 

allow genes 

so differences lead to inability to interbreed 

allow differences described – eg mismatch of genitalia / 
different courtship displays / different breeding seasons 

1 

[9] 

Q12. 
(a)     characteristics 

1 

genes 
1 

clones 
1 

asexual 
1 

(b)     (i)      tissue culture 
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accept other asexual methods eg runners / plantlets / 
dividing 

accept use of (named) organ e.g. root / leaf 

ignore cloning / asexual / stem cuttings / reproduction / 
genetic engineering 

do not accept seeds / sexual reproduction 
1 

(ii)     embryo transplant / splitting  

ignore asexual 

or 

(adult cell / fusion) cloning 

do not accept clones 

do not accept sexual reproduction  

ignore genetic engineering 
1 

[6] 

Q13. 
(a)     3.75 

accept answers in range 3.6 – 3.9 
1 

(b)     (Paranthropus) aethiopicus 
1 

(c)     (Homo) ergaster 
1 

(d)     any two from: 

ignore references to H. floresiensis or not enough data 

•        Homo erectus fossils found in other parts of the world 

allow only 50 fossils found in China 

ignore the two species were alive at the same time 

•        (too many) gaps in fossil record 

Homo erectus on different branch of ‘tree’ 

or no evidence of other ‘humans’ developing from Homo erectus 

or no link shown between Homo erectus to  
Homo sapiens / modern humans 

allow diagram shows they are not closely related 

or (fossils show that) H. sapiens evolved from H. heidelbergensis / H. 
mauritanicus / H. ergaster 

2 

(e)     any two from: 
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•        ‘religious’ reasons 

allow people did not wish to believe they had evolved from 
apes 

•        insufficient evidence at that time 

allow took a long time to get evidence  

or communications not as good at that time 

ignore no evidence / could not prove it 

•        Darwin was not a respected / well known scientist 

ignore references to Lamarck 

•        mechanism of inheritance / variation not known at that time 

allow (people) did not know about genes / genetics / DNA / 
chromosomes / mutations 

2 

[7] 

Q14. 
(a)     seeds produced by sexual reproduction / fusion of gametes / fertilisation 

allow produced by pollination / crossing 
1 

mixture of genes / genetic information / chromosomes / DNA 
or from two parents / apple trees 

if no other mark obtained allow 1 mark for apples had 
different genes / genetic information / chromosomes / DNA 

or 

mutation occurred 

ignore environmental effects / cloned 
1 

(b)     (i)      cuttings / tissue culture 

accept grafting 

allow adult cell cloning 

ignore cloning unqualified 

ignore genetic engineering  

ignore asexual reproduction 
1 

(ii)     asexual reproduction  

allow produced by cloning / mitosis 
1 

have identical genes / genetic information / chromosomes / DNA 

or no mixing of genes / genetic information /chromosomes /DNA 
1 

[5] 

Q15. 
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(a)      (i)     3 
1 

(ii)     Q 
1 

(iii)    1 
1 

(b)     from fossils / bones 

allow artefacts / named artefacts / drawings / evidence of 
fires 

1 

(c)     Darwin 
1 

[5] 

Q16. 

  

1 mark for each correct line 

mark each line from left hand box 

two lines from left hand box cancels mark for that box 

[4] 

Q17. 
a mutation occurs or variation in size / shape of pelvis 

allow idea that walking upright needs larger pelvis to bear 
weight 

1 
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large / wide birth canal / pelvis allowed passage of wide skull / brain 

do not allow pelvis became larger to enable birth of 
larger-skulled babies 

1 

link between brain size and intelligence 
1 

those with larger pelvis / brain more likely to survive / reproduce 
1 

[4] 

Q18. 
(a)     two species / types involved  

1 

(b)              full marks only if at least one pro, one con and an attempt at a conclusion 

any three from: 

pros (max two pros) 

•        useful if species difficult to breed 

•        prevents extinction / continues genetic line 

cons (max two cons) 

ignore reference to ethical issues / cruelty 

•        low success rate or figures given 

•        development problems 

•        diverts attention from habitat conservation / poaching / pollution / 
climate change 

•        cloning reduces gene pool 
3 

conclusion 

argued conclusion 

must include references to both pros and cons and must be 
at end of answer 

1 

[5] 

Q19. 
(a)     1 egg 

1 

2 embryo 
1 

3 nucleus 
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1 

4 skin cell 
1 

(b)     the child created by cloning would not have been able to give permission 

extra boxes ticked cancels the mark 
1 

[5] 

Q20. 
(a)     warmer / dryer 

allow greenhouse effect / global warming 

ignore wind 
1 

(b)     (i)      genes / alleles / chromosomes / DNA / genetic material / genetics 

allow inheritance 

allow nutrition / food / metabolism / growth rate 

ignore environment 
1 

(ii)     natural selection / evolution 

allow survival of the fittest 
1 

[3] 

Q21. 
mutation or variation or range of sizes 

do not accept deliberate mutation or factor caused mutation 
1 

warm(er) / dry(er) now 

allow global warming 
1 

if warmer more smaller lambs / sheep survive winter 

award ‘survival’ point only if linked to warmer / dryer 
conditions 

1 

or if warmer sheep do not need fat / wool / fur to keep warm 
or if warmer smaller sheep can lose heat more readily / do not overheat / keep cool 
(so survive) 

do not accept smaller sheep retain more heat 

or if warmer smaller sheep have larger SA / V ratio (so survive) 

do not accept smaller sheep have smaller SA / V ratio 

or if dryer smaller lambs / sheep need less grass (to survive) 

ignore small sheep feed easier on grass 
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small sheep breed / pass genes / mutations / characteristics to next generation 

do not accept if Lamarckian 

ignore competition / predation / human influence 
1 

[4] 

Q22. 
(a)     any two from: 

assume it refers to asexual 

•        no fusion in asexual or sexual involves fusion 

accept no fertilisation in asexual or fertilisation in sexual 

or no mixing of genetic information in asexual or mixing of genetic 
information in sexual 

accept genes / alleles / chromosomes / genetics for genetic 
information 

or asexual involves splitting (of one individual) 

•        no gametes in asexual or 
sexual involves gametes 

accept named gametes 

•        only one parent in asexual or 
sexual involves two parents 

•        no variation in asexual 
or asexual produces clones 
or sexual leads to variations 

allow offspring of sexual have characteristics of both parents 
for this point 

ignore sexual intercourse 

ignore external / internal 

ignore plants / animals 

ignore mitosis / meiosis 
2 

(b)     nucleus of egg removed or 
involves empty egg cell 

1 

so only one nucleus or one set of genetic information / genes / chromosomes 
or 
so genetic information / genes / chromosomes from one parent only 

1 

[4] 

Q23. 
(a)      sexual 

1 
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(b)     chromosome 
1 

(c)     (i)       any two from: 

ignore answers that do not relate to list 

•        genetic-engineering can produce fast-growing food animals 

•        genetic engineering can be used to clone animals in danger of  
extinction 

•        using GM animals can reduce the number of animals used in medical 
research 

2 

(ii)     GM animals might escape and breed with wild animals 

ignore answers that do not relate to list 
1 

animals have the right to be free from genetic modification 
1 

[6] 

Q24. 
(a)     any two from: 

•     survival of fittest 

allow examples 

•     amplification of fittest ie has adaptations to survive 

allow examples 

•     go on to breed or genes / characteristics passed on to next generation 

NB best adapted organisms survive gains 2 marks 
2 

(b)     any two from eg: 

ignore unqualified change eg ‘the skull changes shape’ 

•     increased height 

•     increased erectness 

allow description of modern human characteristic eg ‘modern 
humans stand up straight’ 

•     shorter arms 

•     legs straighter 

•     larger skull 

allow description of ape-like characteristics eg ape-like 
ancestor walked on four legs 

•     larger pelvis or changing shape described 
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•     humans walk on two legs / feet 
2 

(c)     any two from: 

•     religious objections 

•     insufficient evidence 

ignore no evidence 

accept could not prove 

•     mechanism of heredity not known 
did not know about genes /chromosomes / DNA / mutations 

•     did not like the thought of being descended from apes 
2 

(d)     Darwin’s theory depends on differences in genes at birth / inborn variation / 
mutation 

allow Darwin’s theory depends on genetics 

ignore reference to time 
1 

[7] 

Q25. 
(a)      (i)      characteristic 

1 

(ii)     gene 
1 

(iii)    gamete 
1 

(b)     sexual 
1 

asexual 
1 

clones 
1 

[6] 

Q26. 
(a)     predation / eaten 

ignore competition 
1 

(b)     could run faster / jump higher /climb better 
1 

to escape / or escape describe 
1 
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(c)     (i)      natural selection 
1 

(ii)     Darwin 
1 

[5] 

Q27. 
(a)    genetically identical / same DNA / same chromosomes 

gains 2 marks 

accept identical without reference to genetic material for 1 
mark 

2 

(b)     remove nucleus from egg 

allow use empty egg cell 
1 

insert genetic material / nucleus /DNA / chromosomes from frozen mouse 

do not allow if reference to sperm 
1 

electric shock or allow to divide or insert into womb / uterus 
1 

(c)     ethical / religious / emotional reasons 

or 

not known if it is safe / long term effects not known 

ignore playing God / unnatural / immoral 
1 

[6] 

Q28. 
(a)     variation / range of leg sizes /mutation 

do not allow intention to mutate 
1 

ones with longer legs could feed in deeper water / get more food 
or 
long legged ones less likely to get feathers wet 
or 
long-legged ones could escape from leopards 

allow reverse argument 
1 

survive / breed / pass on genes 

allow characteristics passed onto next generation 
1 

(b)     flamingos stretched their legs (to be able to feed in deeper water/ keep  
feathers dry / escape from leopards) 
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It must be clear that the characteristic develops during the 
organism's lifetime ie it is not inherited from parents 

accept long legs are an acquired characteristic 
1 

longer legs / acquired characteristic inherited by offspring 

accept (acquired) genes for long legs passed on 
1 

[5] 

Q29. 
(a)     protection / defence 

ignore insulation or rolls into a ball 

ignore camouflage 
1 

          from predators / from being attacked / from being eaten 
1 

(b)     looks like snake / looks scary 
1 

          deters predators or has large eyes to spot predator or 
camouflage or warning colouration from predator or prey 

allow two separate adaptations for 2 marks 
1 

(c)     (i)      natural selection 
1 

(ii)     Darwin 
1 

(iii)     simple life forms 
1 

(d)     believe that God created all organisms or humans there from the beginning 
1 

[8] 

Q30. 
(a)     sexual reproduction 

1 

(b)     any three from: 

•        coat colour inherited / controlled by genes 

•        it has horse and zebra features 

•        gets gametes from both parents 

•        genes / DNA / chromosomes / genetic information 
in gametes 
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•        zorse receives genes / DNA / chromosomes / genetic 
information from parents 

3 

[4] 

Q31. 
(a)     variation / mutation 

1 

          individuals with characteristics most suited to environment 
survive 

allow survival of the fittest 
1 

          genes passed to next generation or these individuals reproduce 
1 

(b)     any two from: 

•        similar in size to Emperor penguin or bigger than all 
penguins 

•        large size is adaptation to cold climate 

•        since less heat loss per unit of body volume or smaller 
surface area / volume ratio 

2 

[5] 

Q32. 
(a)     any four from: 

•        nucleus / DNA / chromosomes / genetic material removed 
(from egg) 

•        from (unfertilised) egg / ovum 

linked to second point 

allow ‘empty egg cell’ for first two marks 

do not allow fertilised egg 

allow egg from champion cow 

•        nucleus from body cell of champion (cow) 

•        inserted into egg / ovum 

•        electric shock 

•        to make cell divide or develop into embryo 

•        (embryo) inserted into womb / host / another cow 

allow this point if wrong method eg 
embryo splitting 

4 
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(b)     any four from: 

          Pros: Max 3 marks 

•        economic benefit eg increased yield / more profit 

•        clone calf not genetically engineered 

•        genetic material not altered 

•        milk safe to drink / same as ordinary milk 

Cons: Max 3 marks 

•        consumer resistance 

•        caused by misunderstanding process 

•        not proved that milk is safe 

ignore ‘God would not like it’ or ‘it’s not natural’ 

•        ethical / religious argument 

•        reduce gene pool / eg 
4 

Conclusion: 

          sensible conclusion for or against, substantiated by information 
from the passage and / or own knowledge 

conclusion at end 
1 

[9] 

Q33. 
(a)     killed by poachers / killed for tusks 

1 

          less trees / leaves to eat 

ignore feed on lots of leaves 
1 

          land available disappearing 
1 

(b)      
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all three correct = 3 marks 

two correct = 2 marks 

one correct = 1 mark 

extra line from a statement cancels the mark 
max 3 

[6] 

Q34. 
any four from 

•        mutation 

do not accept ‘had to mutate / decided to mutate’ 

•        produces longer snake or there is variation in snake length 

do not accept ‘had to adapt and became longer’ 

•        longer snake less susceptible to toxin or longer snake survives 

•        survivors reproduce 

•        gene passed to next generation 

allow characteristic passed to next generation 

[4] 

Q35. 
(i)      any three from: 

ignore references to other methods eg tissue culture and 
embryo transplantation 

•        remove gene 

•        use of enzymes 

•        from plant with high sugar production 
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allow from bacteria 

•        insert gene into rye grass 
3 

(ii)      any two from eg 

•        concern about effect on (health) of cow 

•        concern about effects on human (health) 

•        concern about food chain effects or effects on ecosystem 

•        effect on gene pool 

ignore not natural or cost 

ignore ethical / religious arguments 

if no other marks awarded 
‘we don’t know the long term effects’ = 1 mark 

2 

[5] 
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Q1. 
(a)     genes 

1 

          chromosomes 
1 

(b)     (i)      higher yield 
1 

         less use of pesticides 
1 

(ii)     any two from: 

•        uncertain about effects on health 

•        fewer bees 

•        might breed with wild plant 

•        seeds only from one manufacturer 
2 

[6] 

Q2. 
(a)     any four from: 

•        mutation / variation 

•        produces smaller wings / fatter body 

must be linked to mutation / variation 

•        wings no longer an advantage since no predators 

allow wings / flight not needed as no predators 

•        wings no longer an advantage since food on ground 

allow wings / flight not needed as food on ground 

•        fatter body can store more energy when fruit scarce 

•        successful birds breed / pass on genes 
4 

(b)     any one from: 

•        evidence has all gone 

•        no scientists on island at time to record evidence 

•        no records (from sailors) 
1 

[5] 
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Q3. 
(a)     (i)      chromosomes 

allow DNA 

ignore nucleus 
1 

(ii)     enzymes 
1 

(b)     asexual reproduction / no gametes / no fusion / only one parent 

ignore clones 
1 

          cells all contain same genetic information / same genes (as parent) / same DNA 
1 

(c)     can spray crop with herbicide – only weeds killed 

crop survives herbicide insufficient 
1 

(d)     any one from: 

•        fears / lack of knowledge about effects of GM food on health 

allow ‘think that GM food is bad for health’ 

ignore not natural or against religion 

•        crop plants may pass on gene to wild plants 

•        encourages use of herbicides 
1 

[6] 

Q4. 
(a)     any two from: 

accept other logical / reasonable ideas 

•        other scientists not aware of his work 

•        chromosomes / DNA / genes not seen / discovered / known 

do not accept there was no interest in genetics 

•        other theories accepted at the time 

•        not considered to be a scientist / not eminent / respected 

allow ‘he was just / only a monk’ 
2 

(b)     (i)      random selection 

accept a method of achieving random selection 
eg “take a handful” 

if number given, minimum 20 
1 

(ii)     any one from: 
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•        1:1 / one to one 

•        19:21 

accept any ratio to give correct answer, eg “50:50” 

do not accept 21:19 unqualified 
1 

(iii)     A + a as gametes from 1st parent 
1 

         a + a as gametes from 2nd parent 

allow a alone 
1 

         (offspring / 2nd generation) Aa aa 

offspring must be derived from correct gametes 

         correct identification of yellow (Aa) 

other symbols correctly used can gain full marks 
1 

         or 

         green (aa) (if both given, both must be correct) 

ignore references to previous generations 

if no other marks awarded, both correct parental genotypes 
given gains 1 mark 

         examples of award of first three marks 

           
1 
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[8] 

Q5. 
(a)     (i)      40 – 42 

1 

(ii)     Palaeocene 
1 

(iii)     bush babies 
1 

(b)     any two from: 

•        religious objections 

•        insufficient evidence 

allow ‘could not prove’ 
ignore ‘no evidence’ 

•        mechanism of heredity not known 
2 

[5] 

Q6. 
any four from: 

max two marks for a Lamarck explanation 

•        mutation produced a bird whose bill was crossed 

do not allow birds decide to mutate 

•        birds compete for food / seeds 

•        mutant crossbill able to obtain food faster / easier / more successfully 

•        selected for or more likely to survive 

•        reproduce / mate / breed / produce offspring 

[4] 

Q7. 
(a)     any two from: 

•        streamlined / shape reduces friction / long and thin / smooth surface 
OWTTE 

•        fins / flippers / tail / paddle 

do not accept ‘arms’ or ‘legs’ 

•        structures that push against water 
2 

(b)     (i)      any two from: 
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fossil has hind limb / legs / feet 

it = minke 

accept any valid comparison 

fossil has more ribs / bones 

fossil has teeth 

fossil has curved spine 
2 

(ii)     billion 
1 

give evidence for 
1 

[6] 

Q8. 
(a)     antibodies 

1 

antitoxins 
1 

antibiotics 
1 

(b)     any two from: 

•        measles 

•        mumps 

•        rubella / German measles 
2 

(c)     less / low / no chance of getting named / all condition(s) if vaccinated 
1 

quantitative figure(s) e.g. 5 times less likely to get convulsions 

must be comparative 
1 

(d)     enzymes 
1 

genes  
1 

[9] 

Q9. 
(a)     wing pattern similar to Amauris 

1 
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birds assume it will have foul taste 
1 

(b)     mutation / variation produced wing pattern similar to Amauris 

do not accept breeds with Amauris 

do not accept idea of intentional adaptation 
1 

these butterflies survived 
1 

breed / genes passed to next generation 
1 

[5] 

Q10. 
(a)     have identical genes / chromosomes / genetic material 

1 

since asexual reproduction 

accept mitosis 
1 

(b)     mixture of genes / chromosomes / genetic material from two parents 

accept meiosis 
1 

sexual reproduction / fusion of gametes 
1 

(c)     public misunderstand technique as cloning or worried about large numbers 
of clones or moral / ethical / religious issues or unnatural process or scientists 
must not play god or technique may lead to embryo death 

do not allow mark for embryos lost 
1 

[5] 

Q11. 
joining 

1 

sexual                                                                                                                            
1 

identical 
1 

asexual 
1 

clones                                                                                                                            
1 

[5] 
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Q12. 
(a)     (i)      56 

accept 54 – 58 
1 

(ii)     increased 
1 

         reasonable qualification eg slowly then more quickly 
           or 
           to 174 / 176 
           or 
           by 138 / 140 

1 

(b)     any two from: 

•        no immunity or antibodies ineffective 

accept no resistance 

•        no vaccines or humans not immunised 

•        idea of large scale contact or large scale travel 

do not accept passed on 
ignore no cure 

2 

[5] 

Q13. 
(a)     asexual reproduction / mitosis 

ignore cloning 

or 

no fusion of gametes 

or 

division after fusion 

or 

from fertilised egg 

or 

from same embryo 

or 

from same egg and sperm 
1 

          each embryo has identical genetic information / genes / DNA / chromosomes 
1 
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(b)     any two from: 

•        experimental subject and control are identical 
or 
fair test since monkeys identical 

•        monkeys similar to humans, so effect of drugs likely to be similar 

allow closely related so… 
ignore evolved from 

•        all identical so will have same reaction to drugs / disease 

•        it’s better than catching wild ones 
2 

[4] 

Q14. 
(a)     present day organisms have evolved from simpler organisms 

ignore answers in terms of natural selection 
1 

          over long periods of time 
or 
millions / billions of years 

1 

(b)     (natural selection operates on successful) 
characteristics produced by chance / (random) mutation 

1 

          in this experiment caused by hormones / environment 

allow this example indicates 
inheritance of acquired 
characteristics for 2 marks 

allow this is Lamarckism only for 1 mark 
1 

[4] 

Q15. 
(a)     X (no mark) 

          X is more visible or Y is more camouflaged 
1 

(b)     (i)      so camouflage not changed or so not easier to see 
1 

(ii)     25 
1 

7         
1 

(iii)     any one from: 
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•        eaten (by birds) / died 

•        mixed in with large number of unmarked moths 

•        moved away 
1 

(c)     (i)      DNA 
1 

(ii)     the gene / allele for being dark / dominant 
1 

[7] 

Q16. 
any five from: 

•        genetic variation exists in a population or 
variation caused by mutation / change in gene / in DNA 

•        larger voles have smaller  
or have more fat 

‘they’ accept as larger voles 

•        larger voles lose less heat / are better insulated or more energy stored 

•        larger voles survive 

•        larger voles breed 

•        larger voles pass on (beneficial) gene / allele / mutation / DNA 

ignore characteristic 

[5] 

Q17. 
(a)      

Ampicillin 

 
– 

  

Tetracycline 

– 
– 

  

accept blank or cross or – 

1 st: mark by rows to maximum 3 marks 

2 nd: if no marks by rows, mark by columns to maximum 1 
mark 

table completely blank = 0 marks 
3 

(b)     1st: Yes (no mark) 

if ‘no’ - read on for logical argument e.g. loss of plasmid or 
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gene mutation 

          2nd: all formed from same original cell 

must be one cell i.e. bacterium 
1 

          by asexual reproduction / no fusion / not sexual 

allow reference to ‘mitosis’ 
1 

          offspring cells are genetically identical or 
all have a copy of the insulin gene / of the plasmid 

1 

[6] 

Q18. 
(a)     (i)      dark form lives in the industrialised/ densely populated areas 

or 
dark form lives to the East/downwind/North East of industrialised are 

1 

(ii)     more pollution/discolouration in those areas 
or 
pollution blown by prevailing winds 

1 

(b)     a change to the genetic material/DNA/chromosomes/genes in an organism 

do not accept fault. error 
1 

(c)     survival in polluted areas: 

one mark for each mark point to a maximum of 4 

          (pollution) lichen/trees/buildings become(s) blackened 

credit an answer given in terms of survival in polluted areas 
or non-survival in other areas 

          (camouflage) black formed camouflaged / more difficult to see 

          (predation) not preyed upon eaten by thrushes 

(survival) survive to breed 

or non survival 

          (no pollution) lichen/trees/buildings remain(s)pale/non-blackened 

          (no camouflage) black formed not camouflaged / easier to see 

          (predation) preyed upon/eaten by thrushes 

(survival) do not survive to breed 
4 

[7] 
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Q19. 
(a)     long neck or legs 

1 

(b)     change in environment or reaching 
for food or stretching led to more use 
of neck (and legs) [1] 

          use led to increased size or 
characteristic acquired during lifetime 
[1] 

          this characteristic was passed to 
offspring [1] 

3 

(c)     phenotypic changes do not affect genotype or genes [1] 

          acquired characteristics are not passed to offspring or the offspring were 
bom with tails or inheritance has to be genetic [1] 

2 

(d)     one mark awarded for each of the following general points: 

          variation exists in all populations or 
mutation occurred [1] 

or if written specific to giraffes: 

all giraffes are different or reference to short necked 
giraffes[1] 

4 

          some individuals will have an advantage in certain areas or will be 
better adapted or there is survival of fittest [1] 

taller giraffes or those with longer necks will have an 
advantage in being able to reach high vegetation or there is 
survival of fittest [1] 

          advantaged individuals breed more or 
are more successful [1] 

these giraffes will breed more or will be more successful [1] 

          the genes or units of heredity or DNA 
of these individuals are passed on [1] (look for idea of genetic 
information being passed on) 

the genes or units of heredity or DNA of these giraffes are 
passed on [1] 

[10] 

Q20. 
(a)     breed (together) 

accept have same number of chromosomes 

do not accept have the same number of genes 
1 
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to produce fertile offspring 
1 

(b)     male or testes 

accept dog 
1 

testes or male 

accept testis 

do not accept testicles 
1 

ovary or ovaries 
1 

gametes 
1 

fertilisation 

do not accept conception 
1 

fetus or zygote or embryo 

do not accept baby or puppy 
1 

(c)     genetic information or genes or 
chromosomes or DNA 

do not accept characteristics by itself 
1 

(comes) from two parents 

accept from both parents 
1 

[10] 

Q21. 
mutation or description of mutation (gives resistance to penicillin) 

1 

some survive (penicillin) 
1 

(survivors) reproduce or multiply 
1 

          asexual reproduction or binary fission or cloning 

accept mitosis 
1 

          gene for resistance or the mutation is passed on (to offspring) 

allow reference to bacteria being immune 

ignore reference to survival of fittest 
1 

[5] 
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Q22. 
(a)     select for breeding; 

the plants with the sweetest taste 

each for 1 mark 
2 

(b)     natural population has a wide range of variations; 
because it has a large number of alleles; 
selective breeding reduces the number of alleles; 
cloning perpetuates this reduced number of alleles 

each for 1 mark 
4 

(c)     3 of: 
reference to cuttings; 
reference to tissue culture; 
reference to hormones; 
cloning  

each for 1 mark 
3 

  

(d)     4 of: 
cut genes for disease resistance; 
from chromosomes of ‘cooking banana’; 
introduce into chromosomes of ‘ordinary banana’; 
tissue culture to produce disease resistant plants/clone; 
enzymes cut chromosomes  

each for 1 mark 
4 

[13] 

Q23. 
natural variation in amount of body hair; 
in cold environment, (having genes) which produce long hair is an advantage; 
because hair insulates; OWTTE 
such animals more likely to survive; 
and pass these genes onto succeeding generations  

each for 1 mark 

[5] 

Q24. 
(a)     genes 

cut from plant chromosomes 
transferred to cells of other plants 
at early stage of development 

each for 1 mark 
4 

(b)     use of cuttings 
use of tissue culture 
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each for 1 mark 
2 

(c)     6 of: pros e.g.: 
faster growing tomatoes with longer shelf life 
disease-resistant crops 
cons e.g.: 
lack of proper field trials may have disastrous environmental consequences 
example 
possible effects of the altered genes on humans 

each for 1 mark 
6 

[12] 

Q25. 
advantages 2 of:  
kills weeds but not cotton 
higher yields of cotton 
increased profits  

any 2 for 1 mark each 
2 

          disadvantages 2 of:  
reduced genetic variability in ecosystem 
other species of plants may become resistant to herbicide 
possible devastating effect on future crop growth 
effects on ecosystem on spread of herbicide resistant plants 

2 

any 2 for 1 mark each 

          evaluation anywhere = 1 

for 1 mark 
1 

[5] 

Q26. 
(a)     grow from parents,  

by vegetative reproduction/asexual reproduction/ 
no sexual reproduction 

for 1 mark each 
2 

(b)     e.g. different environmental conditions/named condition 

for 1 mark 
1 

[3] 

Q27. 
(a)     mutation 

for 1 mark 
1 
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(b)     fall, 
idea that resistant beetles more likely to survive to breed, 

 their offspring more likely to appear in the next generation 

for 1 mark each 
3 

(c)     inbreeding between resistant brothers and sister, 
will produce some individuals with 2 copies of the resistance allele, 
if 2 of these individuals breed all their offspring will be resistant 

for 1 mark each 
3 

[7] 

Q28. 
(a)     contain the same genes, because they are formed by division 

of identical nucleus 

for 1 mark each 
2 

(b)     genes located in nucleus, nucleus comes from donor cells 

for 1 mark each 
2 

(c)     number of alleles in population reduced, therefore less chance of successfully 
breeding, to cope with changed conditions 

for 1 mark each 
3 

[7] 

Q29. 
(a)     quick 

cheap / many can be produced from one plant 
cuttings produce plants identical (to parents) / outcome known 

any two for 1 mark each  
2 

(b)     idea that provides damp atmosphere / less likely to wilt 
reduces or stops transpiration or water loss / keeps it warmer 
(reject prevents animals eating it) 

for 1 mark 
1 

[3] 

Q30. 
(a)     greater proportion of dark moths survive in polluted woods 

Greater proportion of pale moths survive in unpolluted woods 
% survival on underside of branch is greater in both situations 

each for 1 mark 
3 

(b)     ideas that (please indicate in body of answer by √1, √2, √3) 
1. different sorts of moths / pale and dark moths 
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2. ideal of differential survival in different habitats 
3. this is evidence for natural selection / survival of the fittest 
     or idea that feature likely to be passed on 

each for 1 mark 
3 

[6] 

Q31. 
(a)     ideas that 

embryos develop from cells with sheep nuclei / chromosomes / DNA 
which contains genetic information / information for development 
OR placental cells (from goat) provide only e.g. nutrition 

any two for mark each 
2 

(b)     Max. 3 pros e.g. ideas that avoids extinction of rare breeds 
rapid method for plants large numbers with same features can be produced 
preserves features produced by genetic engineering e.g. Tracey 
maintains particular genetic strains e.g. produced by  
extensive selective breeding 
reject simple idea of identical offspring unless qualified as above 

any three each for one mark 
3 

          Max. 3 cons e.g. ideas that moral / ethical objections animal ‘rights’ 
identical individuals less adaptable to change or changing needs 
reduced gene pool 

any three each for one mark 
3 

[8] 

Q32. 
(a)     water / damp / wet 

or 
suitable temperature / warm / heat / hot 
or 
light / sun 
(accept rooting powder / soil qualified e.g. fine / nutrients / fertiliser / minerals) 
(do NOT allow oxygen / carbon dioxide / food) 

for 1 mark 
1 

(b)     advantage 
quick / cheap / several from one plant / known outcome / same as parent 
(reject all the same) 
disadvantage 
all the same / all get same disease 

for 1 mark each 
2 

[3] 

Q33. 
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(a)     chromosomes 
genes                 (reject alleles) 
alleles 

for 1 mark each 
3 

(b)     (i)      sexual / sex 

for one mark 
1 

(ii)     egg / gamete / sex cell / ovum         (reject ovule) 

for one mark 
1 

(c)     (i)      information / genes / DNA passed from parents (reject chromosomes) 

for one mark 
1 

(ii)     genes / genetic information / chromosomes from two parents 
alleles may be different 
environmental effect / named may have been mutation 

any two for 1 mark each 
2 

[8] 

Q34. 
(a)     (i)      sexual / sex 

(ii)     egg / gamete / sex cell / ovum      (reject ovule) 

for 1 mark each 
2 

(b)     (i)      meiosis / reduction 

(ii)     mitosis / somatic 

for 1 mark each 
2 

(c)     twice as many (reject answers based on 23 / 46 chromosomes) 

for one mark 
1 

(d)     (i)      information / genes / DNA passed from parents 
(chromosomes neutral) 

for one mark 
1 

(ii)     genes / genetic information / chromosomes from two parents  
alleles may be different 
environmental effect / named may have been mutation 

any two for 1 mark each 
2 

[8] 
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Q35. 
(a)     550 – 650 

for one mark 
1 

(b)     skulls 
preserved as fossils / measure skull volume 

for 1 mark each 
2 

(c)     range of brain size / bigger brains arose by mutation 
more with large brains more likely to survive 
because more intelligent / survival advantage described 
their genes passed to next generation / offspring inherited large brains 

any three for 1 mark each 
3 

[6] 
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Q1. 
dominant 

1 

recessive 
1 

genes 
1 

gametes 
1 

environmental 
1 

[5] 

Q2. 
(a)     asexual 

mitosis is neutral 
1 

(b)     (body cell) 
nucleus is from body cell 

no mark for just body cell – mark the explanation 
allow converse nucleus from egg cell is removed 

1 

          nucleus contains (genetic) information / instructions / chromosomes / genes / 
DNA / allele 

do not credit ‘contains characteristics’ 
1 

(c)     splitting apart (cells from clonal) embryo 

do not credit ‘repeat process’ 
1 

[4] 

Q3. 
chromosomes 

1 

          enzymes 
1 

[2] 

Q4. 
(a)     genetically identical / same genetic 

information / same DNA 

accept identical / same chromosomes / alleles / genes 

allow 1 mark for identical same characteristics 
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2 

(b)     Quality of written communication: 
Correct sequence 
split → transfer 

1 

          any two from 

•        split apart cells (from embryo) 

•        before specialised 

allow early stage 

•        implant / transplant 

•        into host / mother / uterus / womb 
2 

[5] 

Q5. 
(a)     agilisaurus / camarasaurus / ornitholestes 

1 

(b)     eorapter 

allow lagosuchus 
1 

(c)     lagusuchus (it) walks on hind limbs / two limbs / alamosaurus has 
longer neck / lagusuchus has back legs longer than front but 
alamosaurus has the reverse 

1 

(d)     (i)      alamosaurus 
1 

(ii)     increased 
1 

(e)     from hard parts / bones / imprints 
e.g. footprints / parts replaced by other materials / conditions for 
decay absent or example 

buried is neutral 
1 

(f)      simple 
1 

billion 
1 

[8] 

Q6. 
(a)     genes 

1 
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asexual 
1 

clones                                                                                                                   
1 

(b)     keeps cuttings damp / prevents wilting 

allow keeps warm / acts like a greenhouse 
allow keeps pests off 

1 

[4] 

Q7. 
(a)     (i)      meiosis 

1 

(ii)     mitosis 
1 

(c)     (i)      X pituitary 
1 

Y FSH 
1 

(ii)     stimulates LH production 
1 

         inhibits FSH production / production of Y 
1 

[6] 

Q8. 
(a)     (reject) 

if support then zero marks 

any two from: 

          giraffe spend almost all of the dry season feeding from low bushes 

          only in the wet season do they feed from tall trees, when new leaves are plentiful 

          females spend over 50% of their time feeding with their necks horizontal 

          both sexes feed faster and most often with their necks bent 
2 

(b)     any two from: 

          mutations produce male giraffes with longer necks 

either 

          male giraffes with longer neck more likely to win fight / more likely to 
mate with female 
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or 

          females prefer long necks / more likely to mate with long necked male 

          their genes more likely to pass to next generation 

accept long necks inherited or offspring have long necks 
2 

[4] 

Q9. 
(a)     (i)      to go under teeth or mower 

accept not damaged by grazing animals 

accept do not get cut or bitten 

accept reduces competition by other plants 

do not credit maximum surface of leaves facing Sun 
1 

(ii)     any one from 

         it can force its way through grass roots 

accept in competition with grass roots 

         it is a store of food (to help the plant 
recover) 

do not credit a good store of water 

to reach down to water 

to give good anchorage 

accept it is hard to pull up 
1 

(iii)     any one from 

to reach more light 

accept to get out of the shadow of the 
hedge or tall grass  

         to let seeds be caught on animals’ coats 
(more easily) 

accept improves access or visibility or  ease for pollination 

do not credit to help it grow up the hedge 
1 

(iv)    any one from 

         (they reach out from hedge) to find 
water 

accept increase surface area  

accept to find nutrients or minerals 

do not award mark if food mentioned 

to give good anchorage 
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1 

(b)     (i)      gene or allele 

do not credit chromosome 
1 

(ii)     any one from 

         they do not crossbreed or interbreed 

accept different species do not breed together or do not 
fertilise each other 

do not produce fertile offspring 

have different numbers or types of chromosomes 

accept genes are incompatible 

do not credit have different genes or are genetically different 

do not credit do not pollinate each other 
1 

(c)     one mark is for the adaptation and one 
is for an appropriate reason 

have white fur 

for camouflage 

are huge 

for large volume to surfae area 

thick layer of fat 

for insulation or to reduce heat loss or retain heat 

do not credit to stop it losing heat or withstand the cold or 
keep it warm 

have thick fur 

for insulation or to reduce heat loss or retain heat 

hibernate 

to avoid the coldest part of year 

is a carnivore 

because animals provide high energy food 

has big paws or claws 

to be able to walk on snow 

have small ears 

to reduce heat loss 

have furry feet 

for insulation from the snow 
2 

[8] 
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Q10. 
any four from 

          dark were better adapted to survive or 
dark ones can hide in dirty environment 

dark is the survival of the fittest or they are better 
camouflaged 

          those which survive breed 

          they are able to pass on their genes 

          light ones more easy to see on smoky 
surfaces (so get eaten) 

birds can see light ones more easily 

          as environment becomes cleaner or less 
smoky light ones hide easier 

          those which survive breed or increase 
the population 

accept the converse argument 

[4] 

Q11. 
(a)     gene or allele 

1 

          chromosome 

do not credit cell or pancreatic cell or genome 
1 

          DNA 

accept plasmid 
1 

(b)     any two from 

          bacteria grow or reproduce 

a growth related point 

          DNA ring or plasmid or insulin gene 
produced each time 

a genetic related point 

          insulin gene (in ring instructs bacteria 
to) make insulin 

2 

(c)     any two from 

          same match to human insulin 

accept animal insulin may be rejected or may not suit 
humans 
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          no crossing species risk 

accept no risk of BSE type species crossing 

          more easy to obtain or can be made in 
large quantities 

accept it is cheaper to make in the long term or it's quicker 

do not credit it’s cheap 

          an ethical answer such as no religious 
or cultural concerns 

accept it is cheaper so can be made available to many more 
people 

2 

[7] 

Q12. 
(a)     (i)      any one from 

mutations 

discontinuous variation 
1 

(ii)     gene 

accept any clear indication such as a tick 
1 

(b)     any one from 
gamma radiation 

accept radiation 

X-rays 

ultra violet rays 

chemicals 

accept mutagens 

chance 
1 

(c)     zebras breed (to produce) 
1 

fertile offspring 

do not accept mating 
1 

[5] 

Q13. 

 

(i)      vegetative/asexual/cloning 
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for 1 mark 

(ii)      clones/identical copies/all same 

for 1 mark 

          not clones if cloning in b(i) 

[2] 

  

Q14. 
          idea brown colour/plain shell inconspicuous 

for 1 mark 

          less likely to be eaten 

gains 1 mark 

          but 
less likely to be eaten before breeding 

gains 2 marks 

          so alleles (genes) passed on 

for 1 mark 
(N.B  accept inverse of any of the above) 

[4] 

Q15. 
(a)     ideas: 

frog 2 
nucleus comes from this frog 
DNA/genes/information in nucleus 
this controls development 

for 1 mark each 
4 

(b)     advantages:  
large number of identical offspring 
guaranteed desired features 
quick 
economic 

          disadvantages: 
may all succumb to unexpected disease/change in conditions 
cut adaptation/reduce gene pool/limits variation 

any 5 for 1 mark each 
5 

[9] 

Q16. 
(a)     idea 
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•        unbanded dominant/plain or banded recessive 

•        because banded appears in young/ 

•        parents heterozygous/Bb 

•        offspring      BB              } 
                     Bb   }                 credit response consistent with parents 
                     Bb   }                 even if not both heterozygous 
                     bb    } 

Accept any clear and consistently used notation 

•        identify BB, Bb as plain 

•        identify bb as banded 

•        ratio 3:1 unbanded/banded      (stated or clearly implied 

•        matches 35:12 results              e.g. all the outcomes clearly 
                                                 identified as 
banded/unbanded) 

for 1 mark each 
7 

(b)     idea 

•    many genes control [accept “continuous variation”] 

•    many alleles for a gene/large genepool 

•    snails can inherit lots of different combinations  

•    mutation (gives rise to many alleles) 
allow selection allows alleles to be passed on unless  
[very]disadvantageous or if advantageous 

any 4 for 1 mark each 

         [Also credit, for 1 mark each, up to 2 causes of mutation, 
e.g. mistakes in cell division, radiation] 

4 

[11] 

Q17. 
idea 

•        banded snails camouflaged/less easily seen 

•        fewer banded eaten [by birds] 

•        more banded survive to breed 

•        more genes for banded passed on 
or more banded snails in population 

for 1 mark each 
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          N.B. 
Accept reverse of all above for plain snails 
*All 4 marks may be gained by a relatively short response 

[4] 

Q18. 
          (a)     idea 

advantages 

•        large scale 

•        cheaper 

•        easy to grow/produce or quick to produce 

•        non-seasonal 

          disadvantages 

•        loss of farmers’ income 

•        loss of foreign exchange 

•        less work in Kenya/developing country 

•        mass use of a of particular pyrethin 

•        can allow insect populations to become resistant 

any 6 for1 mark each 
maximum of 4 in 
advantages/disadvantages 

6 

(b)     idea 
chromosomes /DNA carry genes 
cut off gene/part of chromosome/DNA 
insert into yeast chromosome/DNA/plasmid/nuclear 
Accept DNA answers 

for 1 mark each 
3 

[9] 

Q19. 
(a)     ideas that 

•        birds reached islands by flying 

•        some variation between these birds 

•        flight not needed to escape predators 

•        flight uses energy 

•        flight could result in death by drowning 
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•        so non-flying birds favoured by natural selection  
or better chance to survive and breed 

•        so larger birds at an advantage  

•        any six for 1 mark each 
6 

(b)     idea 

•        large number of genes per characteristic 

•        large range of alleles/large gene pool 

         (credit for these points not to be given if they are made in (a)) 

•        mutation(s) 

          (credit idea of inheritance and environment as the two factors with 1 mark) 

any two for 1 mark each 
2 

[8] 

Q20. 
idea 

•        gene cut out/taken 

•        put in bacterial (cell) do not allow “nucleus”) 

•        cells cultured / grown in bulk 

1 mark each 

          (allow 1 mark for “genetic engineering” if no other marks gained) 

[3] 

Q21. 
(a)     idea about 

•        environment change / habitat drier / climate change 

•        couldn’t escape from predators / ref to predators / killed / eaten 

[Do not allow "died"] 

•        because feet not adapted to run on dry ground 

•        couldn’t compete (with Merychippus) / more difficult to get food 

          [Use v + x = x principle] 

any two for 1 mark each 
2 

(b)     (i)      fossil remains / from the bones 
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for 1 mark 
1 

(ii)     (known) age of rock or any reason for knowing the age of the rock 
eg by the rock layers by RA dating (not C-dating) 

for 1 mark 
1 

(c)     idea that 
(present day) horses / species evolved / adapted / developed from earlier  
species/ horses 

•        over a long period of time / millions of years 

•        via many / gradual changes 

•        which gave a survival advantage /passed on genes / characteristics 

any three for 1 mark each 

[First bullet point answer is required before marks can be awarded for others] 
3 

[7] 

Q22. 
(a)     First Generation 

  

          or as matrix 

            

          allow one mark for being able to produce a correct genetic cross  
(even if from an incorrect starting point) 

          Second generation 
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          or as a matrix 

           
4 

(b)     •        green colour gives an advantage/camouflage  

•        more green flies dm black flies survive to breed* 

•        pass on their genes to the next generation  

•        (* but implied by 3rd bullet point) 

for 1 mark each 
3 

[7] 

Q23. 
(a)     ideas that 

•        (toxin) gene cut out (from bacterium) 

•        of bacterial chromosome/DNA / plasmid (not nucleus) 

•        transferred to tomato chromosomes / cells/DNA/nucleus 

•        makes the toxin in the tomato plant 

each for 1 mark 
4 

(b)     For: 

•        good if we are sure that it only kills tomato pests, not bees etc 

•        humans will not be eating toxic insecticide 

•        don’t have to buy insecticides 

•        less use of ‘chemical’ insecticides/less pollution 

•        reduce labour costs 

•        no hit or miss spraying 

•        spray washed off / needs respraying 

          (not to ensure better crop/better quality tomatoes  Q asks.... in this way) 

any two for 1 mark each 
2 

          Against:  

•        not sure how the gene will affect other tomato 
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genes/characteristics/named 

•        characteristic 

•        toxin might affect other organisms that feed on plant eg useful insects 

•        genetic engineering unethical/unnatural 

•        can’t predict the effect of mutations 

•        could mutate to form a human toxin 

          (not ‘insects may develop resistance  also applies to chemical insecticides) 

          NB Credit other sensible responses for/against 

any two for 1 mark each 
2 

[8] 

Q24. 
(a)     (i)      moist (warm and cold are neutral) 

for 1 mark 
1 

(ii)     idea that roots / plants (only) grow with moisture (second  
condition negates answer) 
idea that same (amount of growth) whether warm or cool 

for 1 mark each 
2 

(b)     idea that quicker / cheaper / more successful / same as the parent plant 

for 1 mark 
1 

[4] 

Q25. 
(a)     sexual / sex 

for 1 mark 
1 

(b)     idea that 
sexual reproduction brings about a mixture of genes  
or similar / different genes / parents / gametes / DNA /  
characteristics / chromosomes (not features) 

for 1 mark 
1 

(c)     (i)      asexual / cloning  (allow vegetative) 

for 1 mark 
1 

(ii)     (A)    idea that (they are exactly the same). Do not allow  
          similar or just one named feature. 
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for 1 mark 
2 

(B)     different (allow similar but do not allow same). 
Allow any one named difference 

for 1 mark 

(d)     (i)      greater the X-ray dose, greater the % of mutations 
or % of mutations increases steadily / in proportion to X-ray dose 

for 1 mark 
1 

(ii)     ionising radiations / ultra-violet light / alpha particles / beta particles  
/ gamma rays / radio activity / chemicals / drugs / smoking / natural  
in meiosis / spontaneous / cell replication / toxic waste / pollution 

1 

         Accept radioactivity but not radiations alone. 

for 1 mark 

[7] 

Q26. 
idea that 

•        variations / mutations / differences in genes / alleles (in wild salmon population) 

•        adapted to own river 

•        any appropriate difference between rivers 

          e.g. flow rate, waterfalls, pH, temperature, food supply, disease predators, 
competitors 

•        homing instinct 

for 1 mark each 

          survive to breed 

gains 1 mark 

          but 
pass on genes to offspring 

gains 2 marks 

[4] 
 


