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

That is the frequency domain ratio of the output voltage to the input voltage.

Let’s get started with the s domain transfer function.

The circuit has two resistors and one inductor.

Let’s convert the inductor into s domain.

The impedance of the inductor is represented by this is expression here.

The impedances for the resistors are equal to their resistances.

We use an uppercase variable for the voltages in the s domain.

The transfer function in the s domain should be the output voltage over the input voltage, which is represented with this equation here.

The inductor and resistor are in parallel because they share the same pair of nodes.

Two elements in parallel can be combined into a single impedance, called Zab here.

Let’s take a look at the circuit on the right-hand side.

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

[math equation]

Zab is the two parallel elements.

To find Zab, we find the product of the two parallel impedances, and we divide that by the sum of the two parallel impedances.

Now put in the value for Zab into our transfer function equation.

[math equation]

Let’s simplify the transfer function.

The numerator and denominator are multiplied by the same coefficient.

[math equation]

We have the transfer function in the s domain.

Now we need to put the transfer function into standard form; we need to put the highest-order coefficient of s in the denominator equal to 1.

If we set s equal to jω, we get the transfer function in frequency domain.

Just substitute s with jω.

So this is the transfer function in frequency domain.

When we look at the circuit, we have s over a first order denominator.

That should be a highpass filter.

We can verify it easily here.

The numerator is 0.8jω, so the magnitude should be 0.8ω.

The denominator is a complex number.

The magnitude is the square root of the imaginary part squared plus the real part squared.

When the frequency is zero radians per second, the numerator is zero, making the whole equation zero.

When the frequency is infinity, the limit of the magnitude function should be infinity over infinity, making that 0.8.

Therefore the transfer function magnitude is minimized at frequency zero and is maximized as the frequency goes to infinity.

That is a typical highpass filter.
