Here we’ll find the initial value of capacitor voltage, or vc(0).
We also want the initial condition of its derivative.

Last, we want to find its final value.

Part of our answer is already given: the initial value is 0 V.

When finding the initial value of the derivative, we need to avoid a common pitfall.

We do not take the derivative of the constant, 0 V, to find the answer.

We’re looking for the initial rate of change, which can definitely be non-zero in this case.

First consider how the capacitor works.

Its current is the time rate of change of its voltage * its capacitance.

Rewrite the equation to solve for what we want.

This equation is true at t=0, so replace t with 0 in these cases.

If we can find ic(0), we’ll know dvc(0) / dt.

ic(0) needs to be defined according to passive sign convention.

Note that ic(0) is actually the opposite of the inductor current.

So ic(0) = -20 mA.

Substitute that and the capacitance into the equation for dvc(0) / dt.

This says that the voltage’s initial rate of change is -10,000 V/s.

This large number indicates a rapid rate of change. It’s not necessarily a “lethal” voltage.

To find the final value, say that the circuit has reached a new DC steady state.

We could replace the capacitor with an open circuit and the inductor with a short circuit.
We could also note that there are no independent sources in the circuit, so all the energy would eventually be dissipated by the resistor.

So vc(∞) is 0V.

