Mark schemes

Q1.

(a)     grown down

allow longer

1

towards gravity / gravitropism

allow geotropism

1

(b)     grow up

1

towards the light

allow phototropism

1

(c)     3

1

(d)     repeat the experiment

1

(e)     seeds germinate sooner so growing season is longer

1

[7]

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

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)  releasing saliva when food enters the mouth

1

withdrawing the hand from a sharp object

1

(b)  bright light

allow described method of increasing light

ignore light unqualified

allow correctly named drug e.g. morphine / heroin

1

(c)  iris

1

(d)  muscle contraction

allow muscles shorten

ignore radial / circular

ignore muscles relax / constrict

do not accept muscles expand

do not accept ciliary muscle contracts

1

(e)  Level 2: Scientifically relevant facts, events or processes are identified and given in detail to form an accurate account.

4−6

Level 1: Facts, events or processes are identified and simply stated but their relevance is not clear.

1−3

No relevant content

0

Indicative content

•   receptor detects stimulus

•   e.g. receptor detects pressure

•   receptor generates impulses / electrical signals

•   neurones conduct impulses / electrical signals

•   neurone A conducts impulses to spinal cord

•   neurone A = sensory neurone

•   synapse between neurones

•   chemical (/ neurotransmitter) crosses synapse

•   chemical stimulates impulse(s) in neurone B

•   neurone B = relay neurone

•   neurone C = motor neurone

•   effector carries out response

•   e.g. muscles of the arm / leg contract

•   muscles contract or gland secretes chemicals

to access level 2, candidates need to consider, in terms of the indicative content, the receptor, the neurones and the effector in the correct sequence

[11]

Q4.

(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

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]

Q5.

(a)  2400 and 2280

or

500 and 380

1

120

1

an answer of 120 scores 2 marks

(b)  respiration of glucose

1

(c)  (more) sweating

ignore reference to vasodilation / vasoconstriction

1

(because) exercise releases heat

or

need to cool the body

or

need to lose heat

or

need to maintain body temperature

do not accept energy being produced

1

(d)  more energy needed

do not accept energy production

do not accept energy needed for respiration

1

(so) more (aerobic) respiration

1

(so) increased breathing (rate / depth) (to supply oxygen or remove carbon dioxide / water)

1

‘more’ does not need to be stated a second time to gain marking point 1 and marking point 2

[8]

Q6.

(a)     any correct named physical environmental condition, e.g. light / water / rain /
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]

Q7.

blood vessels supplying skin

1

constrict

allow vasoconstriction

do not allow capillaries /veins constricting

do not allow moving blood vessel

1

less blood flow (to / through capillaries / to skin)

allow blood flows further away from skin surface

1

so less energy is lost (to the surroundings)

allow less heat is lost

1

‘shivering’ by muscle (contraction)

allow muscles contract (and relax) rapidly

1

releasing energy or respiring (more)

allow ‘heat produced’

do not allow energy produced / made

do not allow energy for respiration

allow sweating stops / reduces

ignore hair erection

1

[6]

Q8.

(a)     4

award both marks for correct answer, irrespective of working.

allow 125/3125 (× 100) or 0.04 for 1 mark

2

(b)     any three from:

•        excreted / urine / urea(*)

•        not digested / faeces(*)

(*) if neither of these marks is awarded then waste gains 1 mark

•        methane

•        respiration

do not allow for respiration

•        movement / named internal / external movement

allow sound

•        heat / temperature control / sweating

allow milk production

allow active transport

3

(c)     any two from:

•        no / less biomass / energy lost (by intermediate) or examples of losses

herbivores contain more energy is insufficient

•        shorter food chain

•        cheap(er) to feed herbivores

ignore reference to carnivores being dangerous

2

[7]

Q9.

(a)  x-axis: scale + labelled, including units

scale ≥ ½ width of graph paper label: biomass in g/m2

1

bar widths correct

± ½-square each side

allow 1 mark if 3 correct

2

all 4 bars correctly labelled

large fish + small fish + invertebrate (animals) + algae

or

(trophic level) 4 + 3 + 2 + 1

or

tertiary consumer + secondary consumer + primary consumer + producer

ignore bar heights

1

(b)   [image: image1.jpg]840-10
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allow equivalent calculation

1

98.809523... / 98.810 / 98.81 / 98.8

1

99

allow answer given to two significant figures from an incorrect calculation in step 2

1

an answer of 99 scores 3 marks

(c)  inedible parts / example

allow eaten by other animals or not all organisms eaten

or

egested / faeces

allow not digested

allow excretion / urine

ignore waste

or

respiration / as CO2

ignore energy losses

ignore movement

1

(d)  bacteria decay organic matter / sewage / algae / dead plants

1

(by) digestion

allow example such as starch broken down to sugar

or

protein broken down to amino acids

1

(and) bacteria respire aerobically

or

respire using oxygen

1

(which) lowers oxygen concentration (in water)

or

fish have less oxygen

allow reduced respiration of fish

1

(so) reduced energy supply causes death of fish

allow toxins in the sewage kill fish

ignore pathogens or (pathogenic) bacteria cause disease in fish and kills them

1

[13]

Q10.

(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]

Q11.

(a)    auxin

accept other named plant hormones

1

(b)     (i)      any three from:

•        no (fusion of) gametes / fertilisation

allow no meiosis or new cells only produced by mitosis

•        only one parent

allow not two parents

•        no mixing of genetic material

•        no genetic variation or genetically identical offspring

allow clones

3

(ii)     more / many offspring / plants (produced from one parent plant)

allow less damage to parent plant

ignore speed / cost

1

[5]

