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1. Consider a system represented by the following differential equations:

dv(t)
dt

E

Rq(r)+g%+v(z}=va(£), gﬁzﬂwm:vb(:), and i(t)+i,(t)=C

where R, Ly, L, and C are given constants, and v, and v, are inputs. Draw a
block diagram to represent the system where the output is v. Also, obtain the
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. (25%)

transfer functions for

2. For a system transfer function given as:

Y(S)=2_Si and R(.S‘):l,
R(s) s“+45+8 s

derive the output function y(t), the rise time t,, and the peak time tp, where the
rise time is defined as the first time when y(t)=r(t) evaluated from t=0. (25%)
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(a). Sketch the Nyquist and Bode plot of the following system shown in Fig.3 with K =1,

please also provide the Nyquist Z?contour plot. (20%)

(b). Determine the range of X, such that the closed-loop is stable by Nyquist plot. (5%)

(c). Determine the gain K, such that the gain margin of the system is 6dB. (5%)
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Fig.3

Consider the system shown in Fig. 4. Design a controller G(s) such that the closed-loop
system satisfies the following system specifications. (10%)

(a). zero steady state error to a step input R(s), and

(b). the complex closed-loop poles having

damping ratio = 0.5 and natural frequency = 1.5 rad/s

Sketch the root locus of the compensated system £G.(s)G(s). (10%)
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