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In the RC circuit shown in the figure, the switch has been open for a long time and is closed at

t =0. The initial capacitor voltage V(07) is 0 V. The source voltage is given by V; =V, sinwt,
with V,,, =1V and a frequency of 1 kHz. We are interested in the solution of the circuit equations

for t > 0.

Exercise Set

1. Derive the following ODE from the circuit equations.

dVe 1 Vs
V=2 1
dt +7'C T’ ()

where 7= RC.

2. Let the solution be
Ve(t) = VAt + VE), (2)

where V is a particular solution of the ODE, and V/ is the general solution of the

associated homogeneous differential equation (obtained by replacing the RHS with zero).

Show that VZ%(t) is of the form A exp(—t/7).
3. Since we expect V(1) to be sinousoidal in the steady state, let the particular solution be
VE(t) = Cy sinwt 4+ Cy coswt . (3)

Find C; and Cy by substituting VE(¢) in Eq. 1, and equating the coefficients of sin wt

and coswt on both sides of the equation.

4. Now write the complete solution using Eq. 2. Obtain the constant A using the initial

condition on Vi (i.e., Vo (0T)=0V).



5. Using Vi(t), obtain an expression for the current Io(t).

6. Compare your solutions with simulation results.



