RCL circuit with a source E(t) =110.*cos( ωt)
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Plot and MATLAB code given.

Initial conditions q=0 , i=0.
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% RLC circuit conected to a source E (t) Initial conditions 

% q(1)=0; i(1)=0.; L*di/dt + R*i +q/C = E

R=100. ; C=1.E-6 ;E =6.; q(1)=0.;q(2)=0;L=2.*R^2*C;

A=[R*C,L/R,(L*C)^0.5 ];omega=1./(L*C)^0.5;

tsmall=min(A);tlarge=max(A);tf=15.*tlarge;dt=tsmall/100.;

amp(1)=0.;amp(2)=0.;E(1)=110.;E(2)=110.*cos(omega*dt);

VR(1)=0.;VR(2)=0.;VC(1)=0.;VC(2)=0.;

VL(1)=110.;VL(2)=110.;

k=1;

for t=[2.*dt:dt:tf]

    k=k+1;

    E(k+1)=110.*cos(omega*(t-dt));

    q(k+1)=2.*q(k)-q(k-1) + (dt^2/L)*(E(k)- R*(q(k)-q(k-1))/dt -q(k)/C);

    amp(k+1)=(q(k+1)-q(k))/dt; VR(k+1)=amp(k+1)*R; VC(k+1)=q(k+1)/C;

    VL(k+1)=L*( amp(k+1)-amp(k) )/dt;

end

t=[0:dt:tf];

plot(t,VR,t,VC,t,VL) ,xlabel('t(s)'),ylabel(' VR(blue), VC(green), VL(red) ' )

