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Salters-Nuffield Advanced Biology Resources

General information

Mark schemes should be applied positively. Candidates must be rewarded for what they have shown they can do rather than be penalised for omissions.

Where some judgement is required, mark schemes will provide the principles by which marks will be awarded and exemplification/indicative content will not be exhaustive.

Crossed out work should be marked unless the candidate has replaced it with an alternative response.

Question number
Mark

1(a)
(when stimulated) sodium ion channels open;
Ref. to nodes of Ranvier;
Sodium ions diffuse into the axon;
Depolarising membrane;
Action potential generated;
Localised electric currents generated in membrane;
Between nodes of Ranvier;
(As) sodium ions flow between depolarised part and adjacent resting region;
(Adjacent) sodium ion channels open; (allow only once)
Second action potential is generated;
Refractory period (ensures impulse is unidirectional); 
(5)
1(b)
Slow down nerve impulse;
Impulse passes from one axon to an adjacent axon;
Prevent transmission of impulse completely;
(2)
1(c)
Myelinated;
Saltatory conduction;
Depolarisation only occurs at nodes;
Less active transport to restore concentration gradient of Na+ and K+ / resting potential;
(3)
1(d) 
T helper cells;
T killer cells
(2)
1(e)
Unable to coordinate movement / balance;
(1)
(Total for Question 1 = 13 marks)

2(a)
Nerve impulses pass from the brain along parasympathetic nerves;
To iris muscles;
Circular muscles contract;
Radial muscles relax;
Pupil diameter reduces / gets smaller; 
(3)
2(b)
W = mitochondrion;
Z = (membranes / vesicles containing) rhodopsin;
(2)

2(c)
Light absorption splits rhodopsin into retinal and opsin;
Membrane becomes less permeable to Na+;
Na+ still pumped out;
Inside becomes more negative / hyperpolarised;
Less neurotransmitter released;
Depolarisation of bipolar cell / optic nerve cell;
(5)
2(d)
In light rhodopsin breaks down;
Takes time to resynthesise rhodopsin;
Ref. to dark adaptation;
(2)

(Total for Question 2 = 12 marks)

3(a)(i)
Decision making / vision / hearing / language / emotions;
 (1)
3(a)(ii)
Homeostasis / thermoregulation / control of pituitary gland;
(1)
3(a)(iii)
Control of breathing rate / heart rate / blood pressure;
(1)
3(b)
fMRI shows which parts of the brain are active;
Oxyhaemoglobin does not absorb radio signals / deoxyhaemoglobin absorbs radio signals;
Active parts of brain absorb fewer radio signals;
Produces 3D images;
(2)
3(c)
Critical period / window for (visual) development (after birth / when kitten)
Adult not affected as connections to the brain are already made / critical period has ended;


(2)
(Total for Question 3 = 7 marks)

4(a)(i)
1. Axes correct (x-[time], y-[angle]);
2. Correct plotting;
3. Units correct
(3)
4(a)(ii)
Both bend in response to light;
Plumule positive/towards light, radicle negative/away from light;
Plumule greater response than radicle (vice versa);
(2)
4(a)(iii)
Suitable time interval chosen 
(1)
absorbance change calculated 
(1)
ans. 4 degrees per hour  
(or as appropriate for part of graph chosen)
(1)
Example:
at 0 hours angle of curve = 0, at 2 hours  angle = 8
so change is 8 ( 0 = 8 
over 2 hours, make rate 8 ÷ 2 = 4
(Total for Question 4 = 8 marks)
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