The switch in this circuit has been open for a long period of time

At time t=0 it closes.

We are trying to find the voltage across the capacitor and also current through the capacitor and resistor.

This circuit acts like a step response.

Let’s review the key steps to solve this problem.

First, we find the initial and final voltages.

Then, find the time constant R times C.

We’ll start by finding the initial voltage.

Since the switch has been open for a long time, the capacitor is not energized at t=0.

Therefore, the initial voltage across the capacitor is zero volts.

The final voltage is observed after the switch has been closed for a long period of time, making the capacitor act like an open circuit.

Since no current flows through the capacitor, its voltage is the same as the 3kohm resistor.

We now use a voltage divider to find the voltage Vab.

[equations]

Next, we need to find the equivalent resistance in the circuit at t>0 so the time constant can be calculated.

We can use source transformation to simplify the problem.
The voltage source and series 6kohm resistor becomes a current source and a resistor in parallel.

Using ohms law, the current source value is calculated.

The two resistors are then in parallel and can be combined.

Now the 2kohm resistor and the current source can be converted using source transformation.  This will put the resistors in series.

These resistors can now be combined.

The time constant is then calculated as the equivalent resistance times C.

Now we can just plug in the values into vc(t).

The current can then be calculated [equations].

