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

We are interested in the transfer function in the frequency domain.

First, let’s try to find the transfer function in the s domain.

We can convert all the circuit elements into s domain.

The impedance of the resistor is just its resistance.

We can use upper case V to indicate the voltage variables in the s domain.

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

The circuit has three elements in series, so we can use a voltage divider to find the transfer function.

The output voltage is the voltage across the 21 kΩ resistor.

Vin is the voltage across all three elements, so we add up the impedances of all three elements.

[equation]

Here, we can divide the numerator and the denominator by 0.03.

[equation]

We can try to simplify this further and put it into the standard form for a transfer function.

[equation]

To get the transfer function in the frequency domain, we substitute jω for s.

When we look at the transfer function, we can tell that it is a typical low-pass filter.

The numerator is a constant and the denominator is a first-order denominator.

0.955 should be the maximum magnitude of the circuit.

The cutoff frequency should be 7.33 x 10^5.

We just put the transfer function into standard form.

It is a typical first-order low-pass filter.

The cutoff frequency should be 7.33 x 10^5 rad/s.

We can convert the frequency into Hertz with ωc/2π. 

We get 1.17 x 10^5 Hz.

From the transfer function, we know that it’s a low-pass filter and the cutoff frequency.

We can easily verify this.

The magnitude of the transfer function should be 0.955.
The numerator is a constant, and the denominator is a complex number.
The magnitude should be the imaginary part squared plus the real part squared under the square root.

When the frequency is 0 rad/s, the magnitude should be 0.955.

That is the maximum magnitude.

When the frequency goes to infinity rad/s, a constant over infinity is 0, which is the minimum magnitude.

When the frequency is the cutoff frequency, we should get 0.955 x 1 / √2.

That is the maximum magnitude times the ratio 1 / √ 2.
