	Explain how the pigment in rod cells is involved in the conversion of light energy into nerve impulses       (4)

light energy absorbed by rhodopsin / visual purple; retinal changes shape / cis to trans; rhodopsin splits / bleaches; into retinal and opsin; sodium gates close / reduced permeability to sodium ions / less sodium diffuses in / hyperpolarisation of membrane / rod cell becomes more negative inside; bipolar cell becomes depolarized; action potential formed in ganglion cell.


	Name the retinal pigment found in a rod cell        (1)

rhodopsin

	Using the information in the diagram, suggest why stimulation of cone cells results in a more detailed image than stimulation of rod cells                      (3)
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one cone linked to one bipolar / ganglion cell; one cone stimulated, one impulse to brain; several rods linked to one bipolar / ganglion cell / convergence; several rods stimulated to trigger one nerve impulse; information from several rods is combined / reference to summation


	The eye of a species of moth contains 3 pigments.  The table shows wavelengths and colours of light which are most strongly absorbed by these pigments.
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Using the information in the table, and your own knowledge of the retinal pigments in the human eye, compare the sensitivity to colour of the moth’s eye with that of the human eye.                                                    (3)

Both have 3 pigments; both have pigments which absorb different wavelengths of light; both sensitive to green; moth sensitive to ultraviolet, human eye not sensitive to ultraviolet; moths not sensitive to red, humans sensitive to red; moths (possibly) more sensitive to violet than humans; reference to humans sensitive to wider range of wavelengths



	Give an account of the detection of light by pigments in the mammalian eye                     (9)

Reference to named pigments absorbing light; named pigments act as transducers; iodopsin distinguishes colour and rhodopsin doesn’t; iodopsin is less sensitive to light than rhodopsin; 

Rhodopsin

Rhodopsin / visual purple present in rod cells; allows night vision / vision in dim light; idea of: one form of rhodopsin responding to all wavelengths of light; light absorption splits / bleaches rhodopsin; into retinal and opsin; as a result of change of retinal / cis retinal converted to trans retinal;

Iodopsin

Iodopsin found in cone cells; three forms which absorb 3 different wavelengths of light / blue, green, red wavelengths; 

General

Formation of generator potential / hyperpolarisation; depolarization of bipolar cells / action potential generated in ganglion cell / optic nerve.


	Give an account of the role of pigments in the detection of light by flowering plants              (5)                                    

Absorption of light causes changes in photoreceptive pigments; reference to phytochrome pigment in plants / leaves; P660 / PR and P730 / PFR; P660 / PR converted to P730 / PFR when red light absorbed, P730 / PFR converted to P660 / PR when far-red light absorbed; P730 / PFR high during daytime because more red light present in daylight / white light; reference to slow conversion of P730 / PFR back to P660 / PR in darkness; reference to phytochromes involved in initiation of germination / flowering / photomorphogenesis.




	Describe what would happen in the presynaptic neurone as a result of the arrival of an action potential

                                                                                  (3)

Calcium channels open / membrane more permeable to Ca; calcium ions diffuse / move in; vesicles move towards the presynaptic membrane; vesicles fuse / bind / eq., with membrane; neurotransmitter / acetylcholine released into synaptic cleft / gap.
	Why is there a delay between the arrival of an action potential at a presynaptic neurone and the production of an action potential in the postsynaptic neurone   (2)

Release of neurotransmitter / acetylcholine; diffusion / movement across cleft; time to depolarise / form action potential / reference to Na channels opening.



	Describe the structure of the myelin sheath        (2)

Schwann cells; wrap / fold / roll around axon; fatty / lipid / phospholipids nature; reference to nodes as gaps in the sheath / naked / exposed / uncovered axon.


	Explain the significance of relay neurones in the reflex arc                                                                           (2)

Reference to impulse passing from sensory neurone to motor neurone; allowing other connections.

	Describe how an action potential is produced in the effector neurone, following the diffusion of transmitter substance across the synaptic cleft.                     (4)

Binds / eq with receptors on postsynaptic membrane; sodium channels / gates open; sodium ions flow / diffuse in to post-synaptic knob / neurone; ion changes result in depolarizing / eq of post-synaptic membrane; reference to depolarization reaching threshold for action potential.


	Explain the role of myelin in nerve impulse transmission.                                                        (2)

Myelin has high electrical resistance / insulates / eq; axon depolarization / action potential only at nodes / reference to local circuits between nodes; impulses jump from node to node / saltatory effect; idea of preventing interference between neurones.

	Give an account of the sequence of events by which the arrival of an action potential at a synapse results in an action potential in the post-synaptic neurone. (8)

Arrival of action potential alters the potential across the pre-synaptic membrane; calcium channels/ gates open in the pre-synaptic membrane / influx of calcium ions into pre-synaptic membrane; vesicles migrate to pre-synaptic membrane; vesicles fuse with pre-synaptic membrane; release neurotransmitter / acetylcholine into synaptic cleft; by exocytosis; neurotransmitter diffuses across cleft; binds to receptors on post-synaptic membrane; resulting in sodium channels opening in post-synaptic membrane / influx of sodium ions into post-synaptic knob; reference to depolarization of post-synaptic membrane; more sodium channels open; if threshold value reached then action potential is generated.


	Name the parts labeled A, B, and C.                     (2)
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A: central canal / cerebro-spinal fluid; dorsal root ganglion; spinal nerve.

Any two correct = 1 mark

	Compare the conduction velocities of myelinated and non-myelinated neurones.                                      (3)
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Both increase conduction velocity with axon diameter increase; above 1.0-1.05 μm diameter myelinated faster conduction / converse; myelinated increase directly proportional / shows linear relationship to fibre diameter but non-myelinated increase only directly proportional / shows linear relationship above 1.0-1.05 μm; velocity increase greater in myelinated neurones than in non-myelinated neurones / converse; comparative manipulated figures.
	Complete the table.                                                   (4)
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Control of involuntary movement / heart rate / breathing / blood pressure; Cerebrum / cerebral hemispheres / cortex; Cerebellum; Control of sleep / circadian rhythms / feeding / drinking / aggression / body temperature / pituitary / endocrine gland / named hormone production ; reference to osmoregulation.

	Explain how simple reflexes are important in the responses of mammals to changes in the external environment.                                                            (2)

Automatic / involuntary response; rapid response to stimulus / example of stimulus; reference to increases survival chances / reference to protects body from danger / damage / reference to escape response.


	Give one similarity between the methods of transmission involved in nervous and hormonal coordination                                                           (1)

Idea that hormones and neurotransmitters are both chemicals OR reference to use of receptors.

	Type of neurone    Diameter of        Speed of 

                                 axon μm          conduction m/s

Non-myelinated            2                       2

Non-myellinated         15                       5

Non-myellinated       700                     22

Myelinated                  10                     30

Myelinated                  15                     80

With reference to the data, describe and explain the effect that the myelin sheath has on the speed of conduction of a nerve impulse                               (5)  

Myelination increases speed of conduction / impulse; when diameters same / both 15 microns, myelinated faster than non-myelinated; both myelinated speeds faster than non-myelinated at 700 microns even though diameters much smaller / eq; correct manipulation of figures to compare the effect of the myelin sheath on speed of conduction; myelin sheath prevents initiation of action potential / depolarization / acts as an insulator; action potential / depolarization only possible at nodes / gaps; reference to impulse jumping from node to node / salutatory effect; no sodium channels except at nodes / reference to inward movement of sodium involved in action potential.       

    
	Suggest how a drug might affect synaptic transmission                                                            (3)

Drug has similar shape / mimics neurotransmitter; blocks / eq receptors on postsynaptic membrane; may affect permeability / ion channels / eq of pre / post synaptic membranes; may affect release of neurotransmitter; may bind to transmitter; reference to effect on acetylcholinesterase.



	Explain how the change in membrane potential between 0.5 and 2.0 milliseconds is brought about. (4)
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reference to distribution of sodium ions at 0.5 msecs; membrane stimulated; sodium gates open; sodium floods in; idea that more and more sodium gates open; potassium gates open / potassium leaves / potassium gates close near 2 seconds.


	Calculate the number of action potential occurring per second.                                                                 (2)
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Duration of action potential = 4.7 / 4.8 / 4.9 msecs;

1000 divided by 4.7 / 4.8 / 4.9 = 213 / 208 / 204 per second.

	Explain what is taking place during the period marked X below.                                                            (3)
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Reference to hyperpolarisation / reference to potassium overshoot; potassium gates close; reference to sodium-potassium pump restarting; resting potential restored; reference to refractory period.


	Complete the table to show the differences between the two types of coordination.                               (3)
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Electrical / along neurones  / eq / as action potential; chemical / in the blood.

Fast; slow

Short; long.                              (one mark for each row)


