
I. Consider the following systern represelited in state space, where u(t) is tlie unit step 

r~rriction. 

y(t) = 12 31 x(t) 

Firid tlie outp~lt y(t). (20%) 

2. Co~isider tlie following tra~lsfer function 

18 7'(s) = 
s"-s7 + 12s' -!- 22s' + 39s' -1- 59s' + 48s' + 38s -I- 20 

Find the numt)er of poles in the rig111 half-plane, in the left half-plane, and on 

the jcu - axis . (20%) 

3. For t l~e unity feedback systern of Figure 1, where 

(a) Plot the root locus for I< 2 0 .  (20%) 

(h)Fi~id K such that the system has the sniallest settling time and overshoot. (10%) 

4. Far the unity feedback system of Figure I ,  where 

is to be designed to rneet the following requirements: the steady-state positioll error for a 

unit rnlilp i n p ~ ~ t  equals 1/10; the closed-loop poles will be locatecl at - I .fr ,il . Find K, a 

ant1 (1 in order to meet specifications. (30%) 
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