In this circuit, it is assumed that the switch has been open for a long time.
We are to find the expression for capacitor voltage after the switch closes.

The response of an RC circuit to a DC source is shown.

This equation is in terms of the initial value, final value, and time constant.

The first step is to find the initial voltage across the capacitor.

The capacitor voltage cannot change instantaneously so we can analyze the circuit right before the switching occurs.

Before the switching, the voltage source is not connected.

Since the circuit is in steady state, the capacitor acts as an open circuit.

Using Ohms Law, we can find the voltage across the voltage and capacitor.

The next step is to find the final capacitor voltage after the switch has been closed for a long time.

We can use source transformation to replace the voltage source and series resistor.

The resistors are in parallel and can be combined.

We can now see that the two current sources are in parallel.

Therefore, we can combine them into one source.

Since the capacitor is acting like an open circuit, we can use Ohms Law to find the voltage across the capacitor.

The time constant can be calculated.

The final capacitor voltage is then calculated.

We also note that t>0 since we are considering the circuit after the switching occurs.

