In this problem, we want to find the transfer function associated with the Bode magnitude diagram.

We know a transfer function can be expressed as the multiplication of poles and zeroes.

Let’s get started from the low frequency range and try to find each of the factors in the transfer function.

Firstly, let’s get the straight line approximation of the Bode magnitude diagram.

For the low frequency range, it is approximately a straight line.

The slope is 20 dB/dec.

We know a zero located at the origin is a straight line.

The slope is 20 dB/dec.

The first factor we identify here is a zero located at the origin.

When the frequency is 1 rad/s, the magnitude is -60 dB, so there should be a constant in the transfer fuction.

20 log base 10 of the constant is -60.

10 to the power of -3 is 0.001.

The second factor should be 0.001.

At around 150 rad/s, we can see the curve goes down by 20 dB/dec.

We know a simple pole can make the transfer function magnitude diagram go down by 20 dB.

At 10,000 rad/s, the curve goes downward again by 20 dB/dec, so we can find another pole at 10,000 rad/s.

The transfer function is the multiplication of four factors: one zero at the origin, one constant, and two poles.

