The circuit is in steady state mode before the switch closes at t=0.
We want to determine the current flow through “a” and “b” after the switch closes.

This circuit has two capacitors which can not be combined since the voltages across them are different.

This problem is a second order transient response but we will try to solve it using a simpler method.

The initial energy value is important.

Let’s first look at the voltage across the capacitors immediately after the switch closes.

In steady state mode, the capacitors act like open circuits so the current flow is zero.

We can now determine the voltage across “a” and “b”.

We can use voltage divider to find this voltage.

We can now analyze the circuit after the switching occurs.

After switching, “a” and “b” will be a short circuit.

The voltage across the capacitors cannot change instantaneously, so it remains at 10 volts across the capacitors.

The current across “a” and “b” can be comprised of three portions.

The first portion is caused by the power supply.

The second and third portion is caused by the initial energy in each of the capacitors.

Since the 5kOhm is in parallel with a short circuit, it’s current is zero and it can be removed.

Here, the three portions of the current are shown.

We can add up each portion which will give us the total current.

I1 can be found using Ohms Law.

I2 is a natural response problem so it will be comprised of the initial current and a time constant.

The initial voltage is found by Ohms Law and the time constant is RC.
[equations]

I3 can be found using the same procedure as I2.

Because of superposition, these currents can now be summed to give the final solution.

[equations]

We note that this equation applies just after the switch closes.
