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Linear Control Theory
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Figure: Control system

A control system is given by the block diagram shown in Figure, where r is the reference
signal, y is the output, d is the disturbance, and K > 0 is a feedback gain. Answer the
following questions.

(i) Calculate the transfer function from the reference input r to the output y. Compute
the step response.

(ii) Find all the feedback gain K for which the control system is stable.

(iii) Let K = 5. Show that the gain cross frequency satisfies wg. = 1. Let m, and m,, be
defined as the gain margin and the phase margin, respectively. Compute m, and
tanm,. Use common logarithm, if necessary.

(iv) The gain |G(jw)| of the transfer function G(s) from the disturbance d to the output
y should satisfy the following requirements to reject the disturbance: (a) At the
angular frequency w =0, |G(0)| < %, and (b) |G(jw)| < ; for the angular frequency
band 0 £ w £ 1. Find all the feedback gain K satisfying the requirements.



