
1.) 3pts  

Mechanosensitive channels respond to stimuli in the environment such as touch or temperature. When 

they open, they let sodium ions in and may raise the membrane potential. If it passes a threshold 

potential an action potential is initiated.  

2.) 7pts 

Potassium leakage channels differ from those involved in action potentials because they open randomly 

and not in response to membrane voltage. They are useful in maintaining resting potential.  

3.) 7pts   

The refractory period is the period after the sodium channels have depolarized and another  action 

potential cannot be started The refractory period typically takes 2-3 ms.  

4.) 3pts,    

Myelin insulates the axon in segments. Action potentials can only propagate in regions called the nodes 

of Ranvier where there is no myelin present. This speeds up the propagation of the action potential.  

5.) 14pts 

 
 a.) The charge in question is the gating charge of the channel. This has nothing to do with the charge of 
the ion.  
 
b.) We are assuming the channel is voltage gated and is either completely open or completely closed.  
 
c.) The slope tells you how responsive the channel is to changes in voltage. The voltage at which 

P(open)=50% is the natural zero point for the channel. If V_m gets larger or smaller, the graph shifts to 

the left or right. 

 

 

 

 

 

 

 

 

 

 

 



6.) 15pts 

 

 

 

 

 

 



7.) 15pts 

 



 

8.) 36pts 

a) The up and down movement of positive charged S4 segments contributes to gating current (it moves 
outward upon depolarization)  
Ionic current is cause by the inward or outward flow of positive or negative ions through ion channels 
upon activation.  
Based on the definition we made above, ionic current will change when comparing a calcium channel to 
a sodium channel  
b) Boltzmann factor closed = exp(-qV/kBT)  
c) Boltzmann factor opened = exp(-q(0)/kBT)=1 

d.)  
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