CHAPTER 20 – NERVES AND IMPULSES
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1.         (a)
How an action potential is produced – include the following points:

· sodium gates/channels 

· sodium ions enter axon.




  (2 marks)

(b)
Explanation of why conduction of impulses along a myelinated axon is faster than along a non-myelinated axon – include the following points:

· myelinated axon – depolarisation only at nodes

· impulse jumps from node to node/saltatory conduction

· non-myelinated – next section of membrane depolarised.      (3 marks)

Total 5 marks

2.         (a)
Explanation of how the resting potential is produced – include any three of the following points in the answer:

· negatively charged proteins/large anions inside axon

· membrane more permeable to potassium ions than to sodium ions

· potassium ions diffuse out faster than sodium ions diffuse in

· sodium/potassium pump

· sodium ions pumped out faster than potassium ions pumped in.
  (3 marks)

(b)
How depolarisation takes place – include the following points in the answer:

· sodium ion gates open/membrane more permeable to sodium ions 

· sodium ions diffuse in rapidly in. 



  (2 marks)

(c)
Explanation of why another action potential cannot be generated during repolarisation – include any two of the following points in the answer:

· sodium channels closed

· sodium ions cannot enter axon

· membrane becomes more negative. 



  (2 marks)
Total 7 marks
3.          (a)
Explanation of the changes in sodium ion concentration after stimulus X and stimulus Y – include any four of the following points in the answer:
· sodium gates open

· sodium ions move in by 

· sodium ions pumped out
· active transport involved

· sodium gates close. 





  (4 marks)

            (b)
Explanation of the changes in sodium ion concentration after stimulus Z – include the following in the answer.
· no respiration/no ATP/energy 

· for active transport/to move ions against concentration gradient.
  (2 marks)

Total 6 marks

4.         (a)
The sequence of events which leads to the transmission of an impulse at a cholinergic synapse – include any six of the following points in the answer:
· calcium ions move into synaptic vesicles
· causing synaptic vesicles to move towards presynaptic membrane
· acetylcholine released into synapse
· acetylcholine diffuses across synapse
· then binds onto receptor molecules
· on postsynaptic membrane

· causing depolarisation of postsynaptic cell membrane.
  (6 marks)

(b)
The results of the four experiments – include any six of the following points:

· postsynaptic neurone/C has a high threshold
· insufficient acetylcholine/transmitter substance produced in A/B
· to cause depolarisation of C
· arrival of impulses from both A and B produces sufficient transmitter substance


· to cause depolarisation of C
· this is an example of spatial summation

· several action potentials in A in rapid succession produce sufficient transmitter substance
· to cause depolarisation of C
· this is an example of temporal summation.
 

  (6 marks)
Total 12 marks
5.         (a)
Explanation of how blocking of the sodium channels in nerve cells leads to paralysis of an animal – the following points should be included in the answer:

· blocks inward flow of sodium ions

· preventing depolarisation 

· therefore no contraction. 



          
  (3 marks)

(b)
Explanation of how blocking of the receptors for acetylcholine in nerve cells leads to paralysis of an animal – include the following points in the answer:
· prevents acetylcholine binding onto receptor on postsynaptic membrane
· prevents depolarisation
· prevents passage of impulse from postsynaptic cell to muscle.

  (3 marks)

Total 6 marks

TOTAL MARKS FOR EXAM: 36
          Answers























PAGE  
1
© HarperCollinsPublishers Limited 2008

Collins Advanced Science Biology


