An RLC circuit is given in this problem.

We want to derive the transfer function, which is the s domain ratio of the output voltage to the input voltage.

We also need to determine what type of filter it is and find the parameters of the filter.

This is a typical RLC circuit, so let’s make it general.

The resistor is R.

In s domain, the impedance of the inductor should be sL.

The impedance of the capacitor should be 1/sC.

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

Remember: the transfer function is the output voltage over the input voltage.

The inductor and capacitor are in parallel, so it is possible to combine them into a single impedance we can call Zab.

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

That is the resistance over the resistance plus Zab.

To find Zab we need to combine the impedances of the inductor and capacitor.

For parallel elements, we take the product of the two parallel impedances and divide that by the sum of the two parallel impedances.

Let’s simplify the transfer function.

[math equation]

To simplify the transfer function further, we need to make the highest-order coefficient of s in the denominator equal to 1.

[math equation]

That is the transfer function in terms of RLC.

We can use the numerical values of the elements for the transfer function.

[math equation]

For the transfer function, we got s squared plus a constant, and the denominator is a quadratic denominator.

That is a typical transfer function for a bandreject filter.

It is a second-order bandreject filter.

Now we want to find the parameters.

The first one is resonant frequency, or central frequency.

It is the square root of the constant in the denominator.

[math equation]

The second parameter we want to find is the lower cutoff frequency.

That is determined by the first-order coefficient and the constant in the denominator.

[math equation]

For the upper cutoff frequency, we will take the positive sign.

[math equation]

The bandwidth is just the first-order coefficient in the denominator.

We can also find use the definition of bandwidth byfinding the difference between the two cutoff frequencies.

Quality factor is the central frequency over beta.

[math equation]
