Neuromuscular junction homework.  NAME:
	Action plan following completion





Q1.   Surgeons sometimes use a drug called pancuronium to stop muscles contracting during an operation.
Pancuronium binds to acetylcholine receptors on muscle fibres.
(a)     Suggest why pancuronium is able to bind to acetylcholine receptors.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
(2)
(b)     Pancuronium causes muscle paralysis. Explain how.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
 (3)
(Total 5 marks)

Q2.
(a)     Explain how a resting potential is maintained in a neurone.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................       (4)
(b)     In an investigation, an impulse was generated in a neurone using electrodes. During transmission along the neurone, an action potential was recorded at one point on the neurone. When the impulse reached the neuromuscular junction, it stimulated a muscle cell to contract. The force generated by the contraction was measured. The results are shown in the graph.
The distance between the point on the neurone where the action potential was measured and the neuromuscular junction was exactly 18 mm.
[image: ]



(i)      Use the graph to estimate the time between the maximum depolarisation and the start of contraction by the muscle cell.
 



Time ................................ ms
(1)
(ii)     Use your answer to part (i) to calculate the speed of transmission along this neurone to the muscle cell. Give your answer in mm per second.
Show your working.
 
 
Speed .................................. mm s–1
(2)
(iii)     Give one reason why the value calculated in part (ii) would be an underestimate of the speed of transmission of an impulse along a neurone.
.............................................................................................................
.............................................................................................................
(1)

Acetylcholine is the neurotransmitter at neuromuscular junctions.
(c)     Describe how the release of acetylcholine into a neuromuscular junction causes the cell membrane of a muscle fibre to depolarise.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
(3)
(d)     Use your knowledge of the processes occurring at a neuromuscular junction to explain each of the following.
(i)      The cobra is a very poisonous snake. The molecular structure of cobra toxin is similar to the molecular structure of acetylcholine. The toxin permanently prevents muscle contraction.
.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................
(2)
(ii)     The insecticide DFP combines with the active site of the enzyme acetylcholinesterase. The muscles stay contracted until the insecticide is lost from the neuromuscular junction.
.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................
(2)
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