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OCR A2 Biology

2 Nerves

1
(a)
(i)
Phospholipids.


(ii)
It contains active transport pumps, which pump sodium and potassium ions. It contains voltage-gated sodium ion channels and voltage-gated potassium ion channels.


(b)
The sodium/potassium pumps pump three sodium ions out of the neurone for every two potassium ions that are pumped in. This uses energy in the form of ATP.

(c)
The membrane is maintained at a potential of –60 mV inside compared to outside. Stimulation opens sodium ion channels, which increase the membrane permeability to sodium ions. These ions diffuse into the cell by facilitated diffusion. This movement causes depolarisation of the membrane. If the threshold potential is reached, more sodium ion channels open and the potential rises to 
40 mV inside the cell. This is an action potential. Then potassium ion channels open, increasing the membrane permeability to potassium ions and these diffuse out of the cell repolarising the membrane. (Any three correct terms from: sodium ion channel, facilitated diffusion, depolarisation, threshold potential, potassium ion channels, repolarising.)
2
(a)
(i)
Mitochondria, Golgi apparatus, ribosomes.



(ii)
Mitochondria release energy from food by aerobic respiration. Golgi apparatus packages the acetylcholine into vesicles. Ribosomes make the enzymes and proteins needed for transmission across the synapse.


(b)
(i)
Acetylcholine.



(ii)
An action potential arriving at the pre-synaptic knob opens voltage-gated calcium ion channels in the membrane. Calcium ions diffuse into the pre-synaptic knob and cause the movement of vesicles containing acetylcholine towards the pre-synaptic membrane. The vesicles fuse to the membrane, releasing the acetylcholine into the cleft. This is exocytosis.


(c)
A constant sound stimulates particular sensory neurones leading from the ear. The constant stimulation uses up the stores of acetylcholine in the synapses. Once there are no more vesicles left, the synapse cannot pass the action potential on to the next neurone.

3
A synapse is a junction between two neurones. The action potential in the pre-synaptic neurone causes the release of acetylcholine from vesicles in the pre-synaptic knob. The neurotransmitter molecules diffuse across the synaptic cleft and bind to receptor molecules in the post-synaptic membrane. These molecules have a specific shape that is complementary to the shape of the neurotransmitter molecule. The binding of the neurotransmitter molecules opens sodium ion channels and these ions flow into the post-synaptic neurone. This depolarises the post-synaptic membrane, producing a new action potential.
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