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 An RC circuit with a dc source has the first order ODE 
dVc /dt = (1/(R*C))*(-Vc + Esource)                                  .  (1) 

part a) charging the capacitor

Let  Esource = 6 volts  , Vc(0)=0  ,  R= 100 ohms , C=47 microF
1. First create a file rccirc.m
% Rc circuit
% R*C*d(vcap)/dt + vcap = Esource
function dvcapdt=rccirc(t,vcap)
R=1.e2  ; C=47e-6; Esource=6;
dvcapdt=-vcap/(R*C)+Esource/(R*C);
 where the derivative  dvcapdt  is defined This goes in a separate file.
The values of R , C and Esource  are given.

 In a different file  called  rccircrun.m  write 
% Rc circuit
% R*C*d(vcap)/dt + vcap = Esource
%function dvcapdt=rccirc(t,vcap)
%dvcapdt=-vcap/(R*C);
R=1.e2  ; C=47e-6; vcap0=0 ;
tau=R*C; tspan=[0 3*tau];
[t,vcap] = ode15s(@rccirc,tspan,vcap0);
plot(t,vcap),xlabel('time'),ylabel('V capacitor')
The resulting plot is 
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part b) discharging the capacitor
Change the initial condition Vcap0=6
% Rc circuit
% R*C*d(vcap)/dt + vcap = Esource
%function dvcapdt=rccirc(t,vcap)
%dvcapdt=-vcap/(R*C);
R=1.e2  ; C=47e-6; vcap0=6 ;
tau=R*C; tspan=[0 4*tau];
[t,vcap] = ode15s(@rccirc,tspan,vcap0);
plot(t,vcap),xlabel('time~sec.'),ylabel('V capacitor')

Also go to the file rccirc.m and set Esource =0  ,

% Rc circuit
% R*C*d(vcap)/dt + vcap = Esource
function dvcapdt=rccirc(t,vcap)
R=1.e2  ; C=47e-6; Esource=0;
dvcapdt=-vcap/(R*C)+Esource/(R*C);
The resulting plot is
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