Here we’ll find the initial values of the inductor current and voltage, both of their derivatives, and finally the final value of the inductor current and voltage.
We have 9 J of stored energy in the capacitor before the switch closes at t = 0.

Start by drawing the circuit for t < 0, while the switch is open.

This means that the circuitry to the right disappears.

We are left with a circuit in DC steady state.

The inductor can be replaced with a short circuit.

The voltage across a piece of wire is 0, so that’s the initial voltage.

This is vl(0-) because the voltage might change after t=0.

Also note that current takes the path of least resistance, so the initial inductor current is 2 A.

Now draw the circuit for t just after the switch is closed.

This is t = 0+.

Replace the switch with a wire.

Since we are looking at the circuit just after, our state variables, or the capacitor voltage and inductor current, can’t change instantaneously.

So replace the inductor with a 2 A source and the capacitor by an independent voltage source.

To find the value of the source, recall that the stored energy is ½ * C*v^2 for a capacitor.

Solve for vc to get 6 V.

This circuit is only valid when t = 0.

Our capacitor’s current is i = C*dv/dt.

The inductor’s voltage is v = L*di/dt.

Solve each these for the initial rates of change.

Be sure to know that ic follows passive sign convention, pointing into the positive terminal of the source.

We also know that the voltage across the inductor is 6, so the initial rate of change for inductor current is 60 A/s.

Return to the capacitor expression.

We need the initial capacitor current next.

Note that 6V appear across the resistance due to our 6V source.
This means that 10 A flow down from the resistor.

We lose 2 A at the current source, but we gain 2 A at the inductor.

This gives 10 A current in the opposite direction of ic.

So dvc/dt is -10 / capacitance or -20 V/s.

The inductor and capacitor are in parallel, so vc = vl.

This means that the initial rate of change of inductor voltage must be the same as dvc/dt.

Finally, as t approaches infinity, we are in a new DC steady state.

The inductor looks like a short circuit, and the capacitor looks like an open circuit.

This means that the voltage across the inductor is 0, while the inductor current is 2 A because we see the same circuit we had before.

We can interpret our results.

We have a 2 A initial current, and the initial rate of change is 60 A/s, so we have a positive slope. Assuming this is an underdamped response, we see some oscillations before coming back to 2A.

We have a discontinuity in the inductor voltage, then an initial negative slope. We end up at 0 V, and our graph is as above, assuming an underdamped circuit.
