
BIO 4175 Membrane Physiology 

Solutions to practice problems 
 
 
1. What is the current through a 500 MΩ resistor if a potential of −80 mV is applied? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. There are four different channel types in a particular neuron: Na+, K+, Ca+, and Cl- 

channels.  Channel resistances at rest are, respectively, 1 GΩ, 500 MΩ, 700 MΩ, and 
900 MΩ.  What is the total membrane resistance? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. If the resting membrane potential (Vm) of a cell is −82 mV, the equilibrium potential for K+ 

(EK) is −92 mV, and the total conductance through K+ channels (gK) is 1 nS, how much 
K+ current is flowing? 
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4. In the single channel recording from Lecture 4 slide 8, the voltage difference across the 
membrane patch was −140 mV and every time the channel opened −6.6 pA of current 
flowed (i.e. negative denotes inward current).  What was the resistance of this single 
channel?. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. What is the equilibrium potential for Cl- ions (ECl) if the molar concentration of 

extracellular Cl is 120 mM and intracellular Cl is 9 mM? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


