Question A1.

[image: image1.png]Consider the block diagram describing a system under proportional-
integral control, as shown in the following Figure:
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Figure 1: System Under PI Control

(a) Find the required constraints on K, and/or K; so that the steady
state error to an input of r(t) = 3+ 2t;t > 0 is less than 0.1.

(b) Use the Routh-Hurwitz criterion to determine a range of K, and

K; so that both closed loop system stability as well as the steady
state error requirement described in 1. are met.

(c) Suppose that the controller gains are set to K, = K; = 45. Find
the closed loop system transfer function.

(d) With controller gains set to K, = K; = 45, the system exhibits
an underdamped response to a step input. Describe how you
would include derivative control to the system, and comment on
the resulting effect on rise time, overshoot, and steady state error.
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