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Given a feedback system as shown in Fig. 2, where r is the reference input, y is
the output, ¢ is the error. K is a constant gain.
The plant G(s) is given as:

G(.S‘) w——zo_.mmm
" s(s+2)(s +10)

The frequency response of G(s) is

. , Fig. 2
given as Fig. 3.
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{DPlease determine the frequency wg,, analytically where the phase of
G(jwgy ) isequalto —180°.

(2)Plot the Nyquist Diagram of G(s).

(3)Find the stable range of K for the closed loop system between r and y using
the information obtained from (1) and (2). Find the gain margin.

(@Explain why any K smaller than 0 will be unstable using Nyquist citerion.

(5)Find the approximate value of the crossover frequency o, from Fig. 3. Use
the @, to calculate the phase margin of the system.

{(6)Plot the approximate step response of y(¢). You should identify the ap-

proximate rise time, 2% settling time, overhoot, and steady state error to get

the full credits. (H EHH )
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