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L ——— -
Question | Answer Mark
Number
5 (b)

1. has an effect on nervous system of iris / eq ;
2. radial muscles contract / eq ;

3. idea of prevention of pupil constriction ;

4. larger aperture / pupil dilates / eq ;

5. letting more light in / eq ;

6. (s0) can see {more / all / eq} retina ;

[©)
Question | Answer Mark
Number
5(c)

1. retinol and retinal are very similar in structure /.
eq;

2. idea of retinol is needed to make retinal / eq ;

3. idea that shortage of retinol in diet leads to less
retinal ;

4.inrods ;

5. idea that this leads to reduced vision in {low
light / at night / eq} ;
[©)
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Question
R Answer Mark
1(a)
Description Area of the rod cell
A B c D
Nearest the pupil of the eye
Containing the photosensitive pigment =
Has the pre-synaptic membrane =
>
Quastion Answer Additional Comments Mark
Number
1(b) ()
1. reference to light intensity required / eq ;
2. light {absorbed / eq} by rhodopsin / eq ;
3. rhodopsin changes shape / eq ; ACCEPT 3 - cis to trans retinal
4. thodopsin is converted to retinal AND opsin / eq ;
5. opsin binds with cell surface membrane / eq ;
6. idea of fewer {sodium ions /Na*} enter rod cell ; | ACCEPT 6 - decreases permeability (of membrane) to
{sodium ions /Na*}, channels close ;
7. idea of sodium ions pumped out of rod cell ;
8. hyperpolarisation occurs (leading to change in
voltage) / eq ; (4)
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Question
Number

Answer

‘Additional Comments

Mark

1(b)

. idea of not enough {rhodopsin is converted /opsin
binds to membrane} ;

2. (s0) change in voltage is insufficient / eq ;

idea of { neurotransmitter / glutamate}
released (from rod cell) ;

lea that depolarisation in bipolar neurone
sufficient ;

idea of bipolar neurone already depolarised ;

'ACCEPT 4 - for depolarisation- threshold level not
achieved
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‘Question
Number

Answer

Mark

2()

shoot bends to right /eq ; )

‘Question
Number

Answer

Mark

*2(b)
Qwc

QWC - Spelling of technical terms (shown in italics)
must be correct and the answer must be organised in a

logical sequence)

1.

2.

reference (photo)tropism ;

light causes {redistribution / eq} of {auxin / IAA

lea};

high concentration {away from light / in block B}

leq;

(auxin / eq) diffuses (down) into shoot ;
stimulates cell elongation / eq ;

description of change in cell e.g. fewer cross
links in cellulose, cell wall more plastic,

acidification,
vacuolation ;

{side away from / eq} light longer / eq ;

stimulation of enzyme production,
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Question | Answer Tark
Number
20

1. both chemical / eq ;

2. both transported away from production site / eq

3. comparison of mechanism of transport described
e.g. diffusion in plants, blood system in animals

4. speed of action compared e.g. slower in plants,
some animal hormones are faster ;

5. duration of effect compared e.g. some animal
hormones have a shorter term effect ;

6. idea that this plant response involves {growth /
cell elongation} only e.g. animal hormones do
not just affect growth ;

7. comparison of stimuli; “@
Question [ Answer Mark
Number
3@

1. breath identified ;

2. reference to time (for one / several peaks) ;

3. ref method for tidal volume e.g. height from

peakto trough on trace ;

4. reference to calibration for volume ; [€)
Question | Answer Mark
Number
3@

breathing rate x tidal volume / eq ; 0
Question | Answer Mark

stroke volume / strength of (cardiac) muscle
contraction / blood viscosity /
size {atria/ventricles/chambers} / adrenaline / eq; | (1)
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Answer

. identification of location / eq ;

. size of tumour / eq ;

. type of tumour / eq ;
. reference to {blood vessels / eq} ;

. idea of monitoring treatment or growth of tumour ;

Additional Comments

Two from
gender, age, physiological state, {BMI/eq}, not dieting,
previous chocolate intake ;

Question

Roab Answer Additional Comments Mark
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Question —
Roab Answer Additional Comments. Mark
2(b)
1. idea that fMRI can allow brain activity to be seen in | ACCEPT 1 - observe whilst eating chocolate
real time ;
2. idea that fMRI uses {radio waves / magnetic field} ;
3. increase supply of oxygenated blood in active areas
/eq
4. that {reflects/does not absorb} fMRI signals / eq ; | ACCEPT 4 - less signal absorbed
5. idea of seen as a white area ; ACCEPT 5 - area lights up or is a different colour
6. idea of comparison with and without chocolate ;
3)
Answer Additional Comments. Mark
Two from ACCEPT - speech, decision making, problem solving
Think, learn, feel emotions, personality, ability to see, | intelligence, controls voluntary behaviour, forming
memory ;;
cortex) @
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Question | Answer Mark
Number
4(@)

C;

A;

D; ®
Question | Answer Mark
Number
4(b)(i)

1. high frequency of impulses / eq ;
2. {depletes /eq} neurotransmitter / eq ;

3. calcium fon channels do not open / are less
responsive / eq ;

4. reference to synapse / synaptic {membrane / D
knob /eq};

5. (post synaptic) membrane not depolarised / eq ;

6. impulses do not reach gill / eq ; @)
Question | Answer Mark
Number

4(b)(ii)

1. avoids wasted feffort / time / resources / eq} /
eq;

2. to {non-threatening / unimportant / eq}
stimulus / eq ;

3. reference to natural frequent stimuli e.g. wave
action ; @
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Question Answer Mark
Number
3(@) 1. (L-Dopa) can reach brain / unlike dopamine
treatment / eq;
2. converted to dopamine (in brain) / eq ;
3. increases dopamine levels in the brain / eq ;
4. Parkinson's disease has low dopamine levels / max
reduces symptoms of Parkinson’s disease / eq @
‘Question Answer Mark
Number
3(b) . reference to {higher levels of / more]
serotonin / eq ;
2. reference to synapse / eq ;
3. {inhibits / eq} reabsorption (into neurone) /
eq;
4. may reverse pumps to release more serotonin / max
eq; @)
‘Question Answer Mark
Number
3(0)(0) "to mimic Parkinson’s disease / Parkinson’s disease
has low dopamine levels / eq ; ")
Question Answer Mark
Number
3(Q)(i) 1. (rationalist view) overall good should
outweigh harm (to animals) ;
2. (absolutist view) all use (of animals)
unacceptable ;
3. idea of as few animals as possible used in the
trial ;
e
4. welfare of animals should be important / eq ; 3)

Q| =
(3 Other bookmarks
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Question | Amswer Wark
Number
3(d) 7. test {small sample / eq] {for safety / of

heathy individuals} / ec

2. large sample of {patients / tested for
effectiveness} / eq ;

3. reference to clinical trials on {1000s / larger
sample} ;

4. reference to double blind {trials /tests} ;

5. reference to placebo ; max

3)

6. idea of representative sample e.g. take into
account sex, age ;
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Question | Answer Mark
Number
2(a)(i) | all the {DNA / genes / eq} of (the human species)
i @)
Question | Answer Mark
Number
2 (a)(ii) | Any one from:
1. idea of discrimination e.g. insurers might have
access to a person’s DNA /
2. idea of who decides whether a person is tested /
3. idea of need for confidentiality /
4. expensive medical treatments might be
restricted / eq ; )
Question | Answer Mark
Number
2(b)()
1. idea that (Human Genome Project) identifies
allele related to melanoma e.g. mutant allele,
aberrant allele ;
2. idea that drug targets this allele ;
3. (mutant) allele can no longer express itself / eq
4. idea of drug preventing translation ;
5. idea that such a drug is more effective ;
(©)

N ()
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Question [ Answer Mark
Number

1. idea that drug affects expression of the allele ;
2. idea that protein not produced ;

3. idea that (melanoma) cells killed ;

4. idea that (melanoma) cells do not divide ;

5. idea that they are replaced with normal body
cells ;

6. through mitosis / eq ;
7. description of specific part of mitosis affected

e.g. 1o spindle fibres ;
@)

Question [ Answer Mark
Number

T. randomised trial / 6q ;

2. {large number / eq) of patients ;
3. double blind / eq ;

4. idea of {use of placebo / use of current
treatment} ;

5. testing how effective the drug is on patients / eq

@

Question [ Answer Mark

Number

2(c) | L. yeast cells have human collagen {gene / allele /
DNA/ ea} ;

2. idea that new collagen is recognised as 'self’
e.g. has no non-self antigens ;

3. does not trigger immune response / eq ;
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Question [ Answer Mark
Number
6(a) 1. reference to {restriction enzyme / endonuclease} ;

2. to cut gene out of animal DNA ;
3. idea of amplification using DNA polymerase (in PCR) ;
4. (enzymes) open plasmid ;

5. (same endonuclease) to produce 'sticky ends’ /description / at
Selected base sequence ;

6. H bonds formed between bases at 'sticky ends’;
7. ligase ;

8. to join gene to plasmid / eq ;

9. reference to {phosphodiester / eq} bond ; )
Question [ Answer. Mark
Number
6(b) T (small) {arrcle /eq} of DNA ;

2. containing bacterial (survival) genes and {protein / animal)

gene ;

3. marker gene / description given ; @
Question [ Answer. Mark
Number

6(c)
1. idea of easier to manage growth e.g. do not need sterile.
conditions ;

2. idea that it is safer (than bacteria) ;
3. idea of more protein can be made /eq ;

4. bacteria may not have correct amino acids to make protein /
eq;

5. idea that it could produce edible drugs ;

6. idea that plants have introns/bacteria do not so gene does
ot need modifying ;

7. idea that it is cheaper ;
@

N ()
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Question [ Answer Mark
Number
6(d)

1. idea of gene transfer to other {species / eq} ;

2. idea of consequence of transfer e.g. resistance to pesticide /
antibiotics, superweeds ;

. idea of possible harmful effects from genes
e.g. biochemical changes to substances that could
act as allergens, long term effects of consuming ;
4. idea that benefit focused on developed countries / converse ;
5. idea of risk related to use of viral vectors ;

6. idea of effect on organic farmers ;
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Question | Amswer Wark
Number
1@
a
Question | Amswer Wark
Number
1@
8; a
Question | Amswer Wark
Number
1@
a
Question | Amswer Wark
Number
1@
As a
Question | Amswer Wark
Number
1)
1. reference to (electrical) insulation / eq ;
2. reference to depolarisation at nodes ;
3. impulse jumps from node to node / eq ;
4. saltatory conduction ;
5. reference to faster conduction ; “)
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Question [ Answer Mark’
Number

1)

1. idea that phospholipid restricts ion movement /
eq;

2. proteins span the membrane / eq ;

3. idea that sodium potassium pump moves ions /
eq;

4. (protein) {gates / channels} allow {diffusion /
movement} of fons / eq ; )
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Question [ Answer Mark
Number
1(a)(i) [100 (mV);
)
Question [ Answer Mark
Number
1(a)(
Description A B D |E |F
Sitage when the
concentration of postive
ons s greatest inside
the axon
Stage when O
hyperpolarisation first
Site showing the resting | &
potential
3)
Question [ Answer Mark
Number
1*(b) ‘QWC - Spelling of technical terms (shown in italics) must be correct
and the answer must be organised in a logical sequence
1. diffuses across {gap /eq} ;
2. binds to (receptors on) post-synaptic membrane / eq ;
3. idea of gated-channels opening or Na* travels through post-
Synaptic membrane ;
4. causing a depolarisation / eq ;
5. (if sufficient present) an action potential is set up in {post-
Synaptic membranejadjacent cell/ ea} ;
6. details such a5 temporal or spatial summation ;
7. idea that allows coordination / one way flow of information ;
5. idea that it allows integration in post-synaptic cell ;
9. neurotransmitter broken down (by enzyme) / eq ;
10. s that do not get {prolonged /eq} action potential in post-
‘synaptic membrane / make receptors available again ;
11, credit reference to fate of products e.g. reabsorbed through
pre-synaptic membrane OR to be re-synthesised into
heurotransmitter substance ; =)
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Question | Answer Mark

Number

5 (a)(i) igment / eq} at back of eye absorbs light / no

ht is reflected out (from the choroid) ; @)

Question | Answer Mark

Number

5 (a)(ii)

1. circular muscles contract (and radial muscles
relax) to {constrict / eq} pupil ;

2. radial muscles contract (and circular muscles
relax) to {dilate / eq} pupil ;

3. need for fine control of aperture to allow pupil
to be reset to a different size / allow changing
to take account of varying light intensity ;

4. (these) muscles can only shorten / eq ;

5. antagonistic muscles have opposite effects / eq

6. idea that contraction of one muscle set
stretches the other ;

®)
Question | Answer Mark
Number
5 1. details of impulse e.g. depolarisation / eq ;
(a)(iii)

2. reference to bipolar {neurone / cell / eq} ;
3. reference to sensory neurone / eq ;
4. reference to optic nerve ;

5. reference to {motor / eq} neurone connected to
(radial) muscles ;

6. reference to contraction of radial muscle ;





