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Part 1.
# RC circuit 

# example 1rst order DE dq/dt +q/(R*C1)-Emf/R =0

t,R,C1,Emf = var('t,R,C1,Emf')    

q = function('q',t)   # defines q to be a function of that variable

DE = lambda q: diff(q,t) + q/(R*C1) - Emf/R

desolve(DE(q(t)), [q,t])

e^(-(t/(C1*R)))*(Emf*C1*e^(t/(C1*R)) + c)

Part 2.
var('t');

q= exp(-(t/(C1*R)))*(Emf*C1*exp(t/(C1*R)) + -Emf*C1);

diff(q,t)
i= Emf/R - e^(-(t/(C1*R)))*(Emf*C1*e^(t/(C1*R)) - Emf*C1)/(C1*R)

   *****

Part 3.  Plots of q (charge)~ coul. and I (cuurent)~ amps
Plot of q(t)

var('t,q')

C1=1.E-6 ; Emf=6; R=1.E3;c=-C1*Emf; tau=R*C1;

q=exp(-(t/(C1*R)))*( Emf*C1*exp(t/(C1*R)) -C1*Emf )

#var('x') 

#f=sin(x)+cos(x)*x^2

#fp=f.plot(xmin=0,xmax=10)

#fp.show()

qp=q.plot(xmin=0,xmax=3*tau)

qp.show()
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Fog 1.   q (coul) vs t ( sec)
Plot of current i(t)
var('i,t')

C1=1.E-6 ; Emf=6; R=1.E3;c=-C1*Emf; tau=R*C1;

i=Emf/R - e^(-(t/(C1*R)))*(Emf*C1*e^(t/(C1*R)) - Emf*C1)/(C1*R);

ip=i.plot(xmin=0,xmax=3*tau);

ip.show()
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Fig 2. I (amps) vs t (sec)
