In this problem, given the transfer function of a circuit, we want to draw the Bode straight-line magnitude plot.

Let’s take a look at the transfer function of the circuit.

It has a pole at the origin and two simple zeroes.

When we try to get the straight-line approximation for the transfer function, generally for each simple zero we need to convert it to standard form.

That is, the constant term in the transfer function should be 1.

In frequency domain, that is jω / z1 + 1.

When the frequency is 0 rad/s, the magnitude is just 1.

So, in the Bode plot, that is 0 dB.

For the low frequency range it is approximately 0 dB.

At the corner frequency z1, the frequency goes upward by 20 dB/dec.

Let’s try to simplify the transfer function.

To make the constant 100 equivalent to 1, s + 100 should be divided by 100.

We have double zeroes at 10,000 rad/s, so this should be divided by (10^4)^2.

The numerator is divided by 10^10.

To make it equivalent to the transfer function, the denominator should also be divided by 10^10.

[equation]

So the transfer function is the multiplication of 4 factors: 10, 1/s, s/100 + 1, and (s/10,000 + 1)^2.

Let’s try to plot each of the factors on the Bode plot.

Let’s get started from a constant 10.

We need to get 20 log base 10 of K.

20 log base 10 of 10 is 20 dB.

For a constant 10, the Bode magnitude plot is just 20 dB.

For 1/s, that is a pole at the origin. 
hen frequency is 1 rad/s, the magnitude is supposed to be 0 dB.

It is a straight line with a slope of -20 dB/dec.

When frequency is 1 rad/s, the magnitude is 0 dB, and it is a straight line with a slope of -20 dB/dec.

For a simple zero at 100 rad/s, it is a flat straight line and at 100 rad/s it goes upwards by 20 dB/dec.

We start from 0 dB.

At 100 rad/s, it goes up by 20 dB/dec.

For (s/10,000 rad/s + 1)^2, that is double zeroes at 10,000 rad/s.

At 10,000 rad/s, the magnitude plot should go upwards by 40 dB/dec.

The slope here is 40 dB/dec.

We have plotted each of the factors on the Bode magnitude plot.

When we take the decibel for the transfer function, the multiplication becomes addition.
So in the Bode plot, we can add the four components graphically.

When frequency is 1 rad/s, all the three factors here are 0 and the constant is 20 dB, so it starts from 20 dB.

Let’s look at the frequency range from 1 rad/s to 100 rad/s.

We have four factors here.

For the constant 10, the slope is 0 because it’s a flat straight line.

For 1/s, the slope is -20 dB/dec.

s/100 + 1 is still 0 dB/dec.

For the double zero, it is also 0.

When we add the slope for the four factors, we get -20.

Starting from 20 dB, the slope should be -20 dB/dec.

Let’s look at the frequency range from 100 to 10,000 rad/s.

For the four factors, the slopes are 0, -20, here it is +20 for the simple zero, and for the double zeroes it’s still 0 dB/dec.

When we add these up we get 0 dB/dec, so it’s a straight line with a slope of 0 dB/dec.

When the frequency is greater than 10,000 rad/s, let’s look at the slope for each of the factors.

For the double zeroes, we get 40 dB/dec.

We add up the numbers: 0 – 20 + 20 + 40 is 40 dB/dec.

The magnitude plot should go up by 40 dB/dec.

Given the transfer function, we got the Bode straight line magnitude plot.
