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1.

(i) Suppose a system y=S(x) is linear, where y is output and x is input. Please describe the

conditions of a linear system satisfies. {(15%)
(ii) Is y=ax+b a linear system? (5%), Why ? (5%)

2. A system is with a block diagram as below

D(s)

R(s) —+'CT>E—‘ G, (s) —+t4>——’ Gy($) 1 Y(s)

(i) Please find the relationship between ¥{s) and R(s) (5%)

(ii) Please find the relationship between ¥(s) and D(s)  (5%)

(iti) Define the system tracking error E(s) = R(s) — ¥(s). Please find the relationship between
E(s) and the combination of (D(s) and R(s))  (5%)

(iv) How to reduce the error E(s) due to D(s) in steady state? (10%)

3. Please sketch the Bode plots for G(s). (15%)
According to the definition of bandwidth, please find the bandwidth of G(s) and briefly

describe what kind of the filter of G(s)is?  (10%)
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4. A dynamical system is formulated by the following governing equation.

G(s) =

(i) Find the state space formulation of this system. (10%)
(ii) Ifthe system parameters can be selected, please find them to satisfy the zero steady state

error with respect to a unit step input. (15%)




