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① Below are some examples of parts of the nervous system. In the box on the right, indicate whether it is a part of the sensory nervous system or the motor nervous system with an S or an M. 
A neurone sending signals from the spinal cord to a muscle. 
A cell in the eye detecting red light. 
Neurones in the temporal lobe of the brain dealing with sound processing. 
A cell within a muscle fibre detecting the stretch of the muscle. 

An experiment was conducted where cells were silenced in the brain, however due to equipment used it was impossible to accurately target which cells were turned off. The subject reported that although they could still grasp objects, they found they had to keep watching what they were holding as they couldn’t tell it was slipping through their hand until it hit the floor. 
Which neurones were silenced in the brain during this experiment? Include whether it is part of the sensory or motor nervous system and which area of the topographic map the cells are part of. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
② During the action potential, some channels don’t simply open and close, they become inactivated for a short period of time. What is the difference between an inactive channel and one which is closed? Why is it important in the action potential that channels become inactive and don’t simply close?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



③ Define an action potential, state the key ions used and also whether these ions flow into or out of the neurone during the action potential. 
[bookmark: _GoBack]______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
④ Another experiment was conducted to test sensitivity across the body with 6 volunteers. The volunteers were blindfolded and then had to indicate where they could feel something pressing on their body and how many points they could feel. When only one point could be felt, the previous distance was put into the table below. Distances are in mm. 
	
	Smallest distance which two points could be felt (mm) 
	
	
	

	Body Part 
	Subject A 
	Subject B
	Subject C
	Subject D
	Subject E
	Subject F 
	Mean 
	Standard Deviation
	Standard Error of the mean 

	Lip
	4
	4
	5
	3
	7
	4
	
	
	

	Palm
	10
	12
	9
	12
	16
	11
	
	
	

	Arm
	40
	43
	42
	44
	52
	44
	
	
	

	Leg
	46
	46
	48
	45
	54
	47
	
	
	


Work out the means, standard deviations and standard errors of the mean of the data and with this, draw a graph of the means and include either the standard deviation or standard error. Remember to include a title, axis labels and an even scale. Hint: there may be an anomalous result…

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	




⑤ The topographic map of the rat has also been found. Below is a representation of that map. In this case it shows the sensory map. Whiskers 


What area of the rat do you think will have the highest sensitivity? 
_____________________________________________________________________
Which area will have the lowest sensitivity? Remember it’s not just based on the area of the brain devoted to the area but the area of body which the neurones contact! 
_____________________________________________________________________
Just like was done with the human topographic map, draw a representation like the homunculus of how the brain of the rat sees itself, e.g. with large whiskers, small chest. 









⑥ This question is only to be attempted if the extra optogenetic work was gone through in the class. If epilepsy is the over-activation of neurones in the nervous system, then one potential way to treat epilepsy is to stop the neurones firing. Some scientists believe the thermogenic method of silencing neurones could be a potential therapy but recently, a team of scientists have found an optogenetic channel which when light is shone causes neurones to silence too. Both groups find downsides to each other’s method. Outline some of the benefits and downsides to both methods. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
⑦ Describe the differences between a sensory neurone and a motor neurone in terms of their structure and function. 
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________










⑧







A student wants to investigate how a cell transports sodium ions across its membrane. They monitor the concentration of sodium ions inside the cell compared to outside. At the start of the experiment there were no sodium ions within the cell (100% of the sodium ions were outside the cell when the experiment started). 
a) Between points A and B, state whether the sodium ions are moving into the cell through diffusion, osmosis or active transport. Use the graph to support your answer.  __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b) Why does the percentage of sodium ions entering the cell level off? 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




c) Cells create energy in the form of ATP by breaking down glucose and using the energy from its breakdown to form molecules of ATP in a process known as aerobic respiration. At point B, the student injects glucose into the cell. Describe what happens after glucose has been injected in reference to the transport of sodium and explain why this only occurred after the injection of glucose. 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Concentration 	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0	12	23	33	39	44	48	50	50	50	50	55	60	65	70	75	80	85	90	95	100	Time (mins) 


Percentage of Na inside cell compared to outside 
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