
I .  (12%) Skctcli a basic structure (a block diagram) o f n  rectlback co11t1.01 system. In the diagram, 

you have to include, at least, a dtsircd ii1l)111, a di~111rlta11~c il1l)111, a col~trolled output, a 

controlled 1)la111, a rolltrollcr, all nrtoalor, atid a scasur. Ikscribe the purpose ant1 basic 

f~~ncl ion  or each component and explain the objective and operation o r  tlic cor~trol system (You 

can use an examl,le to backup your cxpla~iations). I 
2. (1 0%) Given a dynanlical systeni with transfer function I 

Where R(s)  is thc Laplace trarisfor~ii oftlie input signal I )  Y(s) is the Laplace transfor~ii 

of tlie output signal y(/) . 17ind thc steady state respolise, J,,(I) , antl h e  transie~it response, 

y,(O , to tlie in1,ut r ( / )  = 101, (1 2 0) . 

3 .  (1  5%) A feeedback control s)lstem is shown in Figure I below willi a I'ID corltroller C(s) and 

plant G(s) given as 

(a). l r  integral action is not c~nployed, find the tlerivativc gain K ,  rcquiretl to make tlie 

closctl-loop systelii critically da~iipetl. 

(b). With tlie result of (a), tlo you expect tliat the step response of tlie closed-loop system will 

l~avc overshoot? Give reasons. 

(c). If K ,  is maintained as in (a), determine the ~ i i in i~num value of K, tliat call be used 

without causing instability. 
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