1.
The graph shows changes in concentration of sodium ions inside the axon of a large neurone. The axon was stimulated at the points indicated on the graph. Between A and B on the graph the neurone was treated with dinitrophenol. This prevents the roduction of ATP
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(a)
Explain the changes in sodium ion concentration

(i)
between U and V;

 (2)

(ii)
between V and W.

 (2)

(b)
Explain why the concentration of sodium ions did not change between X and B.

 (2)

2.
(a)
Describe how the resting potential is maintained across the cell surface membrane of a neurone.

 (3)

(b)
Figure 1 shows the change in potential difference across the cell surface membrane of a neurone during the propagation of a nerve impulse.
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Figure 1

Explain in terms of ion movements, the change in potential difference which takes place between

(i)
points A and B;

 (2)

(ii)
points C and D.

 (2)

(c)
In an investigation into action potentials, neurones were placed in different solutions. The concentration of sodium ions in solution X was the same as in tissue fluid. The concentration in solution Y was only 30% of that found in tissue fluid. Figure 2 shows the change in potential difference across the axon membranes after stimulation.
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Figure 2
(i)
Explain the difference in the size and shape of the curve obtained for the neurone placed in solution Y.

 (2)

(ii)
Explain why it was not possible to produce a series of action potentials when a respiratory inhibitor was added to solution X.

 (1)
3.
(a)
Figure 1 shows a sodium channel protein in the cell surface membrane of a neurone.
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Figure 1

(i)
A change in potential difference will affect the gate on the channel protein and produce an action potential. Explain how the action potential is produced.

 (2)

(ii)
Describe what happens to the sodium ions immediately after the passage of an action potential along the neurone.

 (2)

(b)
Local anaesthetics are used by dentists to stop patients feeling pain. Figure 2 shows how a molecule of a local anaesthetic binds to a sodium channel protein.
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Figure 2
Explain how this local anaesthetic stops the patient feeling pain.

 (3)
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