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1 (219 Pmittut()Nviduei-in-mivioldinoitrith,NmhtnoucEi-mEluei 

11) TinztAti-munn17g,nu,d-iutilla controlled variable, manipulated variable, atm 

disturbance 

T 

1.2) -in2114.1- 11 nlithefuloaSulun-i5viotiouolLtutich (unit step response) cdolutitifial 

G(s) = (4s+1)/(2s+1) 

10 

Time (sec) 

1.3) 61 Y(s) 	
(s + 1)  

X(s)11thuf11.4f14411.1 unit step function f1-111@1 y(t) X(s) (s + 2)(s +3)(s2  + 4) 

ttatehil 

1.4) TM block diagram 17IfilVTLIV41-11Vic°17.1111 transfer function, Y(s)/X(s)'ila15:1411JA1.1111,1111 

eLstihi.1/111,5 
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K, 

K, 
Ts + 1 

1  
1.5) eh )((s)= 

	

	 x(t)iiiitvirao 
s(s + 1)(s + 2)(s + 3) 

`Oen 2 (25 fr)vituti)liatiuti.ace,c)@u4-)truiciEldbitaiammoma'tiothti,nutADBult, 

2. 1 ) 661JIAJD1Sucuun-ruq8J&iluiR (system type) ailltitivriP2104mm-aufp.1 (control action) 

Ltato-nmoil-phadalritrgiutLwonmutFtruTIM411J5tImitioti-olnigi 

2.2) 5:JIYUPlUILFITM6116(1@llfilOJEIWC Gas Turbine a17vi51JO9Jn5v6ilvAirlml61gini5villiu 

P7,116iii411 lomilo flywheel 41;itrirm6fi'6'o91d17E16PlultrucinnnEal e TailtoMicuunnoi 

11151:00110,11,4@1,1IN ( q ') le.iaolaf171811,177.1a1LHO1FJ1,191 Gas Turbine lit,IN'17CITT-il 

Ajtillttittnwl-m-rutD.welyuflauf)likndiTtN control action vilolo 



k  
GH(s)--: 

s(s +IV 

eanumg-rimitamucuvitletroAVriviiultulAnd-n 

Eln(1e7dn'155vuu'251JG1Y131 k„ = 20 itativowitrdamiutrilh = 0.707 as 
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2.3) It 	 equivalent forward transfer function 

6.63k  
GH(s) = 

s(s + 1.71)(s + 100) 

a) avii steady-state error 2 nln5u a unit step input 

b) System Type enol5vniiii-m4-1,v) 

c) R11.41 -1 k vvnlvwn e„117nntu 10% 

sh 3 (30 p1tittuu)1,14iam)Inl1i-wiew1ati 

3.1) n'utrticiunA'uN2 GH(s)---  	 k 
s(s +2)(s +10) 

(overdamped) 

3.2) It Irl.n4011@td£1156UMIES16/M-ITU'Itlfhaeltlaldflhallflt11:14.41 

gio 4 (25 Pir,ittili) 

(s + 2)(s + 4)(s + 10) 

where K is the feedback gain. In this problem, we will evaluate this system's closed-loop 

behavior using the root locus technique. 

4.1) (5 points) How many asymptotes are there in this system's root locus? What are the 

asymptote angles? 

4.2) (5 points) Where is the asymptotes' real-axis intercept? 

4.3) (10 points) Sketch the root locus based on the information above and others. 

4.4) (5 points) If you had to recommend this system to a customer, what would you 

advise with respect to increasing the feedback gain K indefinitely? 

We are given a feedback system whose open-loop transfer function is 
K(s + 20) 
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