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1. Consider the following system with a sampling period of 0.1 second.
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Determine the transfer function C(z)/R(z). Simplify the result as much as possible. (20pts)

2. Consider the following feedback control system.

r(k) z—1 c(k)
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(a) Assume a proportional controller, i.e. D(z) = K. Determine the range of stability for all K. (20pts)

(b) Design a first-order compensator, such that the closed-loop poles are at 0.2 + j0.2. (20pts)

r 3. The open-loop gain of a unity feedback discrete-time system with a sampling period of 1 second is given
by
5000(z + 1)3

2(z — 1) (2(z 1)+ (z+ 1)) (2(z — 1) 4+ 1000(z + 1)) '

G(z) =

Note that the gain G(z) is given in a special form to simplify the computations.

(a) Sketch the Bode plots for the system, and determine whether or not the closed-loop system is stable

from the plots. (20pts)
(b) Design either a lead or a lag compensator (not both) to increase the phase margin by another 20°,
while keeping the steady state error characteristics the same. (20pts)
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Bode Diagrams
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