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Figure 1. Block diagram for Problem 1.

2. A feedback control system is shown in the Figure 2. The specification for the

closed-loop system requires that the overshoot to a step input be less than 169¢.

(a) Determine the corresponding specification M,y in the frequency domain for the
closed-loop transfer function, where M, is defined as the resonant peak
magnitude. (109%)

(b) Determine the resonant frequency w,. (8%)

(¢) Determine the bandwidth of the closed-loop system. (79§)
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Figure 2. Block diagram for Problem 2.
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 3. Consider the stable feedback system shown in Figure 3, where an integral (1)

controller of integral gain K, is used.
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Figure 3. Block diagram for problem 3.

(a) Find the transfer function from R to Y. (4%)
(b) Let setpoint be a unit step, that is, 7 (f) = 1 for all t> 0. Show that the output
can asymptotically track the input. (8%)
(¢) Find the transfer function from W to Y. (4%)
- (d) Let disturbance be a unit ramp, that is, w (f) = ¢ for all t> 0. Choose the
particular value for the integral gain X; that will result in the system with a
steady-state error of less than 0.2. (9%)
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4. Given a unit feedback system with G(s) = ot D) and G. = I7%; |

(a) (5 points) Sketch the root locus of the closed-loop system when K (= 10z) varies. (ie,
" Root locus with respect to K. no detail computations are needed)

(b) (5 points) Suppose the ONLY real root s = —7 is known, find the dominant complex
poles that have a damping ratio (= 0.5. |
(c) (5 points) Determine the value of z that achieves the design specifications stated in (b).
A [ K 5+z)
(d) (5 points) With z obtainded from (c), sketch the root locus of K1GH = Z(‘J:%(ES_)
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(e) (5 points) Given the totally different root loci obtained in (a) and (d), how do yo

know the plots are telling the same story? | |
When plot the root loci, no need for details, just a sketch to lustrate the idea.
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Block diagram for Problem 4.
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