
RC circuit

1 Problem
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Figure 1:

u = sin(ωt)
u′C = i

C
⇒ i = u′CC

u = uC +Ri = uC + u′CRC

u′C =
1

RC
u− 1

RC
uC , a =

1

RC

u′C + auC = au, uC(0) = 0 (1)

1.1 Analytic solution

Finding solution of homogenous differential equation

u′C + auC = 0
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that leads to characteristic equation

λ+ a = 0
λ = −a

General solution of homogenous differential equation

uC = K(t)eλt + uCp

solving particular integral (right-hand side of Eq. 1 - function sin(ωt) )

uCp = A sin(ωt) +B cos(ωt)
u′Cp = Aω cos(ωt)−Bω sin(ωt)

We substitute uCp a u′Cp into Eq. (1)

Aω cos(ωt)−Bω sin(ωt) + Aa sin(ωt) +Ba cos(ωt) = a sin(ωt)

Aω +Ba = 0
Aa−Bω = a

A = a2

a2+ω2

B = − aω
a2+ω2

General solution of non-homogenous differential Eq. (1)

uC = K(t)e−at − aω

a2 + ω2
cos(ωt) +

a2

a2 + ω2
sin(ωt)

Substituting initial value uC(0) = 0 we have particular solution

uC =
aω

a2 + ω2
e−at − aω

a2 + ω2
cos(ωt) +

a2

a2 + ω2
sin(ωt) (2)

1.2 Homework

Find analytic solution of uC for RC circuit with u = sin(ωt), where ω =
1 rad/s. Compare analytic solution with numerical computation of differen-
tial equation u′C in TKSL
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