BME 315/253 HW#2 Solution
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Note that [Na*] + [K*] = [CI"], and at equilibrium:
JCI=O=JNa+‘JK andJNazJKch|=0.

From the J equation:
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To not lose the J,in the Jy, and J¢x equations, divide by the mobility and then add:
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V, x1.018 = (55-51.2—17.6) = —63.3mV

V,, =—-62.2mV

(d). Vg =-62mV (From part (c)).
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KT n | P[K™1, + Pya[Na*]o + Py [C17]; :l
q | R[K'] +Pya[Na’] + Py [CI],

_o6|n| 25+0.019x110+0.381x3 } _ _8a8mV
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Ex =-104.66mV, Ey, =55.52mV, E; =-88.43mV

Using Figure 3.13,

Vm — ENa +Vm _ EK +Vm — ECI
RNa RK RCI

=0

Solving for R, =15.67KQ.
(b). Vg, =V —88.43mV

Rry = Rya |Ri [Rer =1.03KQ
4.

(a@). Thévenin equivalent of the circuit yields Ry, =1.476kQ and Vy, =—60vV . (See problem 3.19 for
solution details). Node equation for this circuit with current source included is:

—Im(s)+M+CV‘m =0
R

The Laplace transform is
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With 1, (s)= g(l—e‘tos ) the node equation is written as:
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Returning to the time domain:
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