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

That is the ratio of the Laplace transform of the output voltage to that of the input voltage.

Let’s convert the circuit into s domain.

For the resistors, the impedance is just the resistance.

For the 0.1-farad capacitor, the impedance is 1/sC.

Let’s write the impedance in the circuit.

The impedance for the inductor is sL.

We use an uppercase V to indicate the Laplace transform of the voltage variable.

Remember: the transfer function is the ratio of output voltage to input voltage.

Let’s label the other node voltages in the circuit.

The bottom node can be considered a reference node, so it is grounded at zero volts.

For the top node, we can label the voltage as V1.

So we have three voltage variables in the circuit.

We can try to relate V input to V1.

Then we can write another equation to relate V1 to V output.

The capacitor is in parallel with the other branch.

It is possible to combine the two branches into an equivalent impedance.

Once it is combined into an equivalent impedance, we can simplify the circuit.

The two branches are in parallel, so we combine them by finding the product of the two impedances and then dividing by the sum of the impedances.

[math equation]

Now we see that we can use a voltage divider to write the equation.

[math equation]

The numerator and denominator are multiplied by the same vector.

[math equation]

Let’s try to simplify the denominator.

[math equation]

To remove the s in the denominator, we multiply both halves of the fraction by s/20.

[math equation]

We have found the relationship between V1 and V input in the s domain.

Let’s copy the equation up here and call it equation 1.

Let’s look at this portion of the circuit.

Based on the voltage divider, we can relate V output with V1.

[math equation]

That is equation 2.

In the transfer function, we are interested in V output over V input.

Let’s multiply equation 1 and 2.

That is exactly the transfer function.

We can substitute equation 1 here.

We can substitute equation 2 here.

[math equation]

That is the transfer function for the circuit.
