ECE 486: Control Systems

Lecture 12A: Root Locus Rules DEF




Problem 1

Consider the following functions.
1 s—3 s+4

" s2425+10° " s242s5+10° T s5+1

Sketch the root loci by hand by applying rules A-F.




Problem 1A

Consider the following functions.
. 1
 s242s+10
Sketch the root loci by hand by applying rules A-F.

A: % of branches = 2 Am
B:  branches st 0t | 3) ~1+33 l

C:  bunhes end ot o0

\J}

D: veal [ocus . none Re

F: Jw - crossina-. nene




Problem 1B

Consider the following functions.
s—3

s2+2s+10 pe
Sketch the root loci by hand by applying rules A-F.

I =

A: % of branches = 2 1‘1"'
B.  bvanches stk Ot - £ 3j -1+34
C:  bunhes end ot 3,49 (
o—>

D. veal [ocus : (-, 3) ; Re
E: exit omgle. 180° &(
-1-3

F: jw— Crossing: w=0 \




Problem 1C

Consider the following functions.

A: # 0{ brwlcies = 5

B: branches stavt

C:  branches end

s+ 4

L=——
s°+1
Sketch the root loci by hand by applying rules A-F.

ot -1, —0.307£0.9507 , 0.509 £0.5%1%;

at -4, W

D veal loews . (-%.-1)

E : exi‘l: aﬂg(? :

F- jw— Crossing

TR

(T

None

k=1,3,G.1

T

‘//3
7
X

Re




Solution 1-Extra Space




ECE 486: Control Systems

Lecture 12B: Case Study on Root Locus Design




Problem 2

Suppose the following block diagram.

R—ﬁQ—> K |—|L(s) -Y

(a) If L has 5 LHP poles, 2 RHP poles, and 7 LHP zeros, is
the closed-loop system stable for very large K>07

(b) If L has 4 LHP poles, and 2 LHP zeros, is the closed-loop

system stable for very large K>07




Problem 2A

(a) If L has 5 LHP poles, 2 RHP poles, and 7 LHP zeros, is
the closed-loop system stable for very large K>07

YES.  Root (ocus bvanches stavt ot fol@s ond ond &t 2QV05.

In Wuis cose ., we hwe equal number of poles gnd 2ews , all  branches

will ond ot 3evo . Sine we have LHP zevos, o lavge enough K

@n moke +the closed- (ooP 9:191:em stable.




Problem 2B

(b) If L has 4 LHP poles, and 2 LHP zeros, is the closed-loop
system stable for very large K>07?

Atthugh ol poles and 2ens are at LHP, 4 does not neesavy men
fot ol valwes of K will keep the chsel lrop system stable. Sine we

hove move Poles than aevos , the 0’59‘“‘7{0"2@9 chould be considevd. ']_-JC +eve

Ne 4w- CRsiAgs, then some asgmp‘fofes Moy esmpe  into RHP with

lovge qain , cousing the system s bo unduble.




Solution 2-Extra Space




