Membrane Biophysics Calculations Week 1:
1.  If you passed 10 mV of voltage through an electrode with a resistance of 6 MΩ, what would be magnitude of the current step on the oscilloscope?

2.  What resistance electrode produces a current equal to 8 pA when stimulated with a 24 mV step?

3.  How much charge needs to be transferred from one conductor to another given a parallel-plate capacitor of 1.2 μF/cm2  (like a cell membrane) with a 20 mV potential difference?

4.  If the dielectric constant of hydrocarbon chains in the PL bilayer is 2.1, the capacitance is 1.1 μF/cm2, and the insulating part of the bilayer is 2.3 nm, what is the area of the cell?

5.  If the time constant for the rise of current in response to a voltage stimulation is 80 ms (τm), what is the membrane resistance (Rm) given a typical Cm of 1 μF/cm2?

6.  If the membrane resistance of a neuron is 120 MΩ  and the voltage deflection of 40 mV was observed, about how much current (I) must you have injected to witness such a deflection?
Answers:
1.  1.6 nA

2.  3 GΩ

3.  24 nC

4.  136 μM2
5.  80,000 Ω/cm2
6.  0.3 nA
