In this problem, we want to find the transfer function in frequency domain.

We also want to determine what type of filter it is as well as the cutoff frequency of the filter.

Let’s convert the circuit into s domain.

For the resistors, the impedance is just the resistances.

The impedance of a capacitor should be 1/sC, where C is the capacitance.

[math equation]

We use an uppercase variable to indicate voltage in the s domain.

The transfer function is the s domain ratio of the output voltage to the input voltage.

We can use a voltage divider to find the transfer function.

That is the impedance for the resistor over the total impedance.

[math equation]

Let’s try to simplify the transfer function.

Multiply the numerator and denominator by S.

[math equation]

We get our transfer function in frequency domain by substituting jω in place of S.

Based on the function, it is a typical first-order highpass filter.

So we had a first-order denominator and the numerator is a constant multiplied by S.

We can verify that easily here.

The magnitude should be this equation here.

When the frequency is zero radians per second, the magnitude should be zero.

That is the minimum magnitude.

When frequency goes to infinity, the maximum magnitude will be 0.96.

The cutoff frequency is 5,717.6 radians per second.

For the magnitude, we now substitute 5,717.6 into omega.

[math equation]

This circuit is a highpass filter and the cutoff frequency is 5,717.6 radians per second.
