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Question Answer Additional Guidance Marks
05ai Myofibril 1
05aii Sarcomere 1
05b 1. Dark band is mainly due to myosin Accept both 2

filaments OR darker band has both
types of filament;
2. Light band has only actin filaments
05c 1. Calculation of actual length using A=I/M (2 | If incorrect 1 mark for correct conversion of 3
marks) measured length to pm
2. Calculation of actual length reduced by
28%
05d 1. Bind/ attach to troponin Accept changes shape of troponin 3
2. Causing movement of tropomyosin (as its | Accept pulled/ shifted or displaced for
shape is altered) movement
3. Exposes the binding sites on actin for
myosin heads to bind to OR allows actin-
myosin cross bridges to form
TOTAL 10
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Answer Additional Guidance Marks
1. Reduced tidal volume Accept reduced volume of air breathed in/ out 2
2. Increased breathing rate/ frequency of for MP1
breaths
06b Breathing rate = 9 or 10 1

Tidal volume = 2

Accept answer between 18-20

06¢c 1. Less oxygen inhaled and less carbon 3
dioxide exhaled

2. Reduced diffusion/ concentration gradient
(between blood and alveoli)

3. Less/ slower diffusion of gases between
alveoli and blood so less oxygen in blood
or more carbon dioxide stays in blood

06di 1. Increases force of heart contraction and 3
heart rate so increases blood flow/
pressure

2. More/ greater volume of blood

transported to muscle cells A . d £ | of b
3. Increased oxygen availability for ccept increased rate of removal of carbon

respiration dioxide or lactic acid

06dii Any one from: 1

o Danger of health risk/ harmful side effects

e Unfair to other competitors

e Poor role model for young people

o Impact on health service treating people
suffering with side effects

TOTAL 10
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Question

Answer

Additional Guidance

Marks

07a

Any two from:

Variety / type / age/ same beetroot

Skin removed from beetroot cylinders
Length / surface area / volume of beetroot
cylinders

Time taken to wash slices

pH

2

07b

. volume of distilled water needed = 78.95

ml

. volume of stock solution needed = 21.05

ml

07ci

. Ethanol (%) on x-axis and absorbance

(au) on y-axis

. Linear scale on both axes and both axes

labelled

. All points plotted correctly (to +/— half a

2 mm grid square)

. Line of best fit drawn
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07cii

. Increase in ethanol concentration causes

more pigment to leach out of the cells
(which increases the absorbance)

. Because ethanol dissolves/ disrupts/

denatures proteins in the phospholipid
bilayer making it more permeable

2

07ciii

. Below 60% there is little pigment

released/absorbance is low

. This suggests that at concentrations below

60% ethanol has very little effect on the
membrane / does not dissolve/ disrupt /
denature proteins in the phospholipid
bilayer/ cell membrane

. Ethanol in hand sanitiser should be above

80% to ensure it will kill/damage / lyse
bacterial membranes

Accept converse for greater than 60% or 80%

Accept 60% may not kill all/enough bacteria

TOTAL

13
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Answer

Additional Guidance

Marks

. Changing the base sequence results in a

change in the triplet code

. Changes the codons in the mRNA
. Resulting in a different amino acid

sequence

Allow specific named mutation type
Allow introduces stop codon

3

08b

Any three from:

Cause the release of thromboplastin
(from platelets or damaged tissue)
Thromboplastin converts prothrombin to
thrombin

Thrombin converts fibrinogen to fibrin
Fibrin forms a mesh of fibres and traps
red blood cells to form a clot

08ci

Any four from:

Extract mRNA for the VWF protein /
extract VWF gene from human DNA
Copy/convert mRNA into DNA /
synthesise DNA sequence for protein
Use the same restriction enzyme to cut
the DNA and a vector/ plasmid

Insert/ splice/ ligate/ join the VWF DNA
into the vector /plasmid using (DNA)
ligase

Insert the vector/plasmid into fertilised
goat egg cell/ embryonic stem cell/
zygote
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08cii Any one from: 1
o Transfer of antibiotic resistance (in
plasmids) to other organisms
« A valid reason associated with health
TOTAL 11
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Marks

Question

Answer

Additional Guidance

09

Adaptation

Behavioural

Physiological

Anatomical

Cactuses
covered in
spines

v

Peccaries
eating
cactuses
with fewer
spines

Catus
producing
oxalic acid
which can

cause
diarrhoea

Peccaries
having a
specialised
digestive
system

1 mark for each correct column

3
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09b

Any five from:

Mean (number of spines) has not changed/ stays
the same (~100)

Range (in number of spines) has decreased from
50-155in Ato 70-130in B

Number of individuals/ frequency with the mean
spine  number in the population has
increased/been selected for OR the number of
spines at the extremes has reduced
Because there are two/ competing
pressures.

If cacti had too few spines they would be eaten
by peccaries and if they had too many spines
they would be parasitised by the insects

Being close to the mean spine number increases
the chance of survival

Cacti that survive reproduce and pass on their
alleles for spine number to their offspring

This has changed the frequency of the alleles
and therefore the spine number over time in the
population.

selection

Range can be within those numbers as 5
long as B is shown to be smaller

TOTAL
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Question Answer Additional Guidance Marks
10a B 1
10b D 1
10c C 1
10d Any two from: Accept oil is non-renewable and will run out as 2

¢ Renewable resource/ will be available to | a converse point
future generations
o Plant fibres can be regrown/ more can be
grown
« Biodegradable
10e Students do not have to include all the |0 marks 6
material outlined in the indicative content, |« No relevant content provided.
additional content maybe included and will | 1-2 marks

gain marks if it is scientifically accurate and

relevant.

Indicative content

Comments on Study

o No detail on conditions (humidity/ temp),
length of fibre, age of fibre used to collect
data

o No statistical test/ S.Ds to compare means

e Only three types of plant

e Don’t know how/if they would perform
better in a composite e.g. not tested as
building materials

o No comparison to synthetic fibres in terms
of tensile strength

Comments on strength and properties of
lignin and cellulose

* Basic scientific judgment is shown, with only
a few strengths and weaknesses identified.

e A conclusion may be attempted, but it shows
limited biological knowledge and
understanding.

e Minimal evidence is used to support the
judgment.

3-4 marks

* A scientific judgment is made using relevant
evidence.

e Multiple strengths and weaknesses are
considered.

e A conclusion is drawn, linking biological
knowledge and understanding.

e Some evidence is provided to support the
judgment, but it is not consistent.

5-6 marks
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e Lignin provides strength and structural
support to plants, it is found in
sclerenchyma and xylem tissue

o Cellulose provides strength in cell walls as
the hydrogen bonds between neighbouring
chains (forming microfibrils) creates
strong cross links

o Hemicellulose binds microfibrils together in
a mesh which allows for greater strength
and flexibility.

« More flexible fibres are less brittle so can
have a greater tensile strength

Discussion of Data and Conclusion

e Pineapple is nearly half the price of Jute
but is almost as strong - this would make
it more cost efficient

o Sisal almost has as much lignin as Jute but
is not as strong due to its lower
hemicellulose content

e Pineapple and sisal use leaves not the
stem so some of these could be removed
and the plant could continue to grow this
making it more sustainable.

e Suitable conclusion supported with
explanation

A well-reasoned scientific judgment is made,
backed by continuous use of relevant
evidence.

Evidence is drawn from the analysis and
interpretation of scientific data.

The conclusion demonstrates strong links to
biological knowledge and understanding.
The judgment is well-supported by clear and
relevant evidence.

TOTAL

11
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MARKING GUIDANCE

Question

Answer

Additional Guidance

Marks

Olai

In the matrix (of mitochondria)

Do not accept just mitochondria

O1laii

Any two from:

e Travel to the electron transport chain
(ETC) (in the cristae)

o (re) oxidised

o release hydrogen atoms/electrons and
protons

O1laiii

B &C = CO2
D = ADP + Pi (inorganic phosphate)

01b

Breaks hydrogen bonds between DNA

chains/bases/strands

Reject “hydrolyses”

O1ic

Any three from:

e Semi-conservative replication

o Complementary base pairing (of free
nucleotides)

o Hydrogen bonds form between the bases/
base pairs

e DNA polymerase
together

e Through a condensation reaction/forming
phosphodiester bonds.

joins  nucleotides

Accept example of base paring e.g. A and T or
Cand G

TOTAL
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Answer Additional Guidance Marks

. Schwann cell 3
. Insulates the axon/ action potential/
depolarisation only occurs at node(s)/
gaps/ jumps from node to node/ saltatory
conduction.
. Allows faster transmission of impulse along
axon/ increases speed of impulse
1. (Voltage-gated) Sodium ion (Na*)|Accept membrane more permeable to sodium
channels open ions
2. Sodium ions enter/ diffuse in down their
concentration gradient
32 nm = 32/10° = 3.2 x 108 1 mark for conversion
3.2x10%/1.6x107s =0.2 m/s If no other marks 1 mark for speed =
distance/time

Primrose Kitten - Online Academy and YouTube Tutorials for Key Stages 2-5





image3.png
Edexcel A (Salters Nuffield) A-Level Biology Paper 2

02d . Precursor to dopamine so neurones can 4
use it to produce dopamine
. More/ increase in dopamine produced in
presynaptic neurone/ bulb/ knob
. More dopamine diffuses across synaptic
cleft
. So faster speed of transmission as more
dopamine binds to receptors on
postsynaptic membrane
OR
. Increased dopamine concentration
gradient
. So faster speed of transmission as faster
diffusion across cleft to postsynaptic
receptors
TOTAL 11
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Question Answer Additional Guidance Marks
03a A group of similar organisms that can 1
interbreed to produce fertile offspring
03b Working: 2

White squirrels (bb) = g2

g% = 160/1000 = 0.16

q=+0.16 = 0.4

p+q =1, so 1-0.4=0.6

Frequency of Bb: 2pq=2(0.6)(0.4) = 0.48

Correct answer 48% = 2 marks
1 mark for incorrect answer but shows 2pq
= heterozygous or attempts to calculate 2pg

03c Any two from: MP1 accept selection pressure or directional or 2
Natural selection artificial selection
Genetic drift
Mutation
Migration

e o o @

03d . Allows monitoring/ measuring of genetic 2
diversity of wild population
2. Changes (in allele frequencies) could show
genetic drift, inbreeding, or reduced gene
flow which can reduce survival chances/

stability of population

TOTAL 7
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Question Answer Additional Guidance Marks
04a Kingdom 1
04b Any three from: 3

e Comb jellies are thought to have evolved/
diverged first/ a longer time ago/ before
the others (not porifera)

o Porifera are more closely related to
eumetazoa or jellyfish /bilateria than
comb jellies

e Because they share a more recent
common ancestor

e More similarities/ fewer differences in
DNA/ amino acid sequences

04c Any five from: 6

3 domains and 5 kingdoms

Domains are bacteria/ eubacteria,
archaea and eukaryota/ eukaryotes

5 kingdoms were prokaryotes, protoctists,
fungi, plants and animals

All eukaryotes are contained in the same
domain and split into kingdoms
Prokaryotes are split over two domains
Kingdom/ previous/ original classification
was based on similarities in observable
features

Domain classification based on of
similarities in biological molecules /
genetic evidence e.g. RNA / ribosomes/
RNA polymerase / proteins / rRNA
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o Molecular phylogeny showed that archaea
are more closely related to eukaryotes
than bacteria

Any one from:

o Evidence for theory was presented in
journal articles and at conferences

o Evidence for theory was subjected to
analysis by other scientists/ peer review
to check its validity before becoming
accepted

TOTAL

10
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