The circuit in this problem has two resistors and one capacitor.

We are interested in the frequency domain transfer function.

We want to determine which type of filter it is.

First, let’s take a look at the circuit.

We can solve the transfer function in the s domain.

The impedance for the capacitor should be 1 / sC.

Capacitance is 0.1 µF, which is 0.1 x 10^-6 F, so we have 10^7/s.

For the resistor, the resistance is just the impedance in the s domain.

The Laplace transform of the input voltage is upper case Vin.

We can also use an upper case variable to represent the Laplace transform of the output voltage.

In the s domain, the transfer function is Vout / Vin.

This is a single node, a, and the bottom node is node b.

The capacitor is in parallel with the resistor.

They can be combined into a single impedance.

We can use Zab to represent the combined impedance.

When we look at the circuit on the right, and at the voltages Vout and Vin, we can use a voltage divider to find out the s domain ratio.
That should be Zab over the impedance in the loop, 10 kΩ + Zab.

The impedance Zab should be the parallel impedance of two branches.

That is the product of the two impedances divided by the sum of the two impedances.

[equations]

Let’s try to simplify this function.

[equations]

To make this in standard transfer function form, we can make the highest outer coefficient in the denominator equivalent to one.

[equations]

We are interested in the transfer function in the frequency domain, so we can set s equivalent to jω.

Substitute jω here.

We have a transfer function and we want to know what type of filter it is.

Let’s look at the transfer function’s magnitude.

[equations]

When we try to plot the magnitude versus the frequency, the transfer function magnitude is maximized at 0 rad/s and is minimized when frequency goes to infinity.

Therefore, this is a low pass filter.
