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The steady_state value af}hc mif‘ﬂ_,ao: glkn fp be 2. Bal the steady_

State value af the oufpul wa-:
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(16)



(b) 7h¢ open /aa{o Pa!c.s are dt 0,—3,-5 and -F. Hence there are four rost
[aa starfing at 0-3,-9 and "7{’*3;“" K= ©). Hore over the entrre real
axis i the LHE, excesl two Segmen'ts O to-3 and -5 +o -F are & parf
Of the rodt locuS- There 15 only one Ioola 2erp dl =4 Hence one locus ol

—I?IMI;qa'[? a_'f’ —1 [ when. K=oo)- The @{-hcr- ree EromChc.s 'lLtrmn"laTe al oo
(w}'\m_ K=oc ) a/ong a.S)ImZofb'f‘CS at arglcs k%—m =1/s and 1 and 5/z .-

“The ceritrpid of the aS/mf‘f‘a'I"eS s €= [0,3_5“,}+l)/; =4 67

'
(©) The o /oa/:r f)a[c.s are a._/_\o,—.? . Hence there are feoo root—loc.
Sf‘an"mg a0 and -3 (when K=0). oreover the entwe real axs
in the LHP except the Se?meanram —3 to -5 5 “f“rf of the rodl~
/O‘Cu.‘S- There % 0,1}/,,,1& a,lpm lsop 2erp dl -5- [-.Len_ca one locus
wihll Termuncdte. at- G- [wkzn_ K=ao}.7ée. other Lranch Ferminale ateo
(wh‘” K=ec) a/ong 07’/)7.97’37‘2. at™ anilcs kfz/[,,_m} .

(d)The open loop poles are ut 0, -4 and -I:tj. Hence there are foum
rect locs s[urhhg a6 -4 and —l:{:j {when. K=0). Hereover, the entire
real axis, cxceff the chmtn‘f_from ~| to 4 (s & {;qfl” af the root locus .

()



There 'n.'s on,/fv ene O/xn /opf zero dat ~4. Hence orne. locus vl
+’¢’mlna‘l’c a'IL -1 (whm /<=ao ) ._[17,& o'[‘h.\:r J—lzrg:, lafanchc.s 'l'?rm(ha‘fc
a+°° { whcn_ K=oo) alanj atS//m/ofafCS cd’ Cmg{.fS krz {n-—m}=l7/3 e

and gn/g . The cm’/’mfd of‘ the “?”""F{L”f“"ﬁ‘(: (0-—‘/—(—!-”)/3’ 67,

gl
-—*—-—,\_‘7 *ﬂ-ﬁf—*———

u
b-§-2.
= =t +
(b) f(-(—_—).—: e Cost =e Cas't’u("b) +€ Co.s—l._bt[-—'b):'f:[‘l:)—o-fz(-&)

S
Hence ﬁ(s)-; + and F.J_(-S)= 54

(S—H)%r[ (S+)%)
F15)=]:,(3)+5_(5)= L o Iy

(S+1)%) (5-1) = sy

=t
(d) fit)= qu)_fer for tre
| for ’t<0

-t
f,(i—):e wet) | fﬂ-{,—):b((—‘b) Hence ﬁ(S): _STL X

-+]

<!

~I<E < +)

and 'Fl("S)‘ _S_L___72c:2(5 . __3’_ €0

__]<5'<0

(76) 7[(-&): (s (wo'b/u(-f:)_fe_t_u(-—f) = fl(‘f’)—v-fg (t)

F0s)= S

2
Y -f-LC)DL

d (-9 s g fus s ¥

(18

£>e




2
Fisie e - =500 o)

- (S-)(5%eo7)
£.8-3
(€) fry= — 2313 oy
(S+1)($+2)

e LU S oy
(S-H) ($+2)

both poles lie to the left of the reqlon- af Convergence, and :
f{&).—: (gf_, Z‘f) ult).

3 2.
) Fl’S): S-25—|%
(S+1)(S+3)(8-5)
| |
S+ T5a3t s—f?
Th¢ Folcs -]l and —3 lre to the 'ef{" a’f{'}zc Fl:jl'on of Convcrgen ce,
wl’lcr‘cas the [polc'a' lies 1o the ngh‘f—

_ 1

A CERCE

=

A
68-5 i),
_ltly |
(0 fh=e H(S) = S 07!
()s - 1 -leecd
F ) S‘f‘O'S_ Sa__a‘s- 2 2

Hence I : r
($)=Hh(s (S)=—-—-[—————--- ~1 l
Tt9=Hs) F S+l L S+05 S.os ] 256 <3

Ysy= =% ,_2 73 %43

541 S405 S+ $-6.S5

—

S+ 5i05 Tos T a<s<-ly

—l and —o0.5~ w!’u'ch are. to the ff/:("‘ O/L)%c SIL"I-P c:o]L

C‘onYtrﬁcn.cc.‘ erld the causa/ signal , and }'/1'5—[90/"—,05_, cohich
IS to the ng/z?'_ o ﬁ/?ﬁc S/’rf af‘anvcrgwce . /t/if Ids the anlicausal
(i9)

—n’-Cf Pa les



S;gna( . Hence :

iy . 2 t/y
}/({.):(_ie +2e )M(‘(Z}'f‘ -‘—3—€ U.C"—t)
3
¢ —t —t/
<) «f(-\':)=e LvLH:)—re ‘/u(—'t)
-1
$40'5"  $4025  (6,0.5)(5+025)
Also Hes) e —1- &5y
S+ iy
(S+1)(S+0S)(5+40-25) b
) -—2/3 2 "’/3 l l
S+l N S—rOvS_-— S+0-25" B —i<&<q

S+t -
and y () =(- -73——6 -+ Le,/z)ul'l:“) + _‘SLe‘{:/‘/ul—‘t':)

(d) fH:) = efﬁz{— ) +etuct) =fitt)+Ta tt)

Fisy- =& s>z ¢ RO=-g ¢
. I'S common 1

ln 1%(5 case ‘H’ltfe_ 1S no rcgl'on, af‘Canve:rgwcc qu‘{’ : fanyer .
Fits) and 5 (S) . However each o‘f f¢s) and [(s) have a reglor- © o 9
fnl!lna_

'H'Id-fIS Cormmeonrn ‘)"0 H(S). )L(LMC& -Hl-c ou,‘[z;b\.—f—can_bc. Cornm—id b‘/ ' M
the S/Slf‘tm fCS/oonsc_ to ﬁ(-U and f3 &) efaraa‘c}/ and ad iny tresc

‘ILwO o onenTS-
Y(5)= Y (S) + Yo(S) ‘where ‘ﬁ(:;)=ﬁ(5) H(s) =(S-u)(s—2)
Obsemwe thed both Fofe.s (-l,2) are troo the ’fﬁ' . I3 /3 €52

o }L the rcglbn of Conva’jence.  hence both term ca 5

are causal and : yl({-)_—_ (— //3 'é-t'—_,, ’/3 é”f)u(‘t)

Vo(s)= f(sopes) - —=l _ _ Yo "2 _
2 f2 (IH(S) (S)s—1)  Sa1 3 I<s

—’ . .
“The Polcs —and 1 gre to the ch and rl:q/ﬂt_, rtSch'chf)’:af 'H’lt Jf‘h{D
O]L_ Comv‘c:g\':nce hcn.g: the fi'rsf" term )hftlcls cau.sa/ Slgan and the Second
)’c:ld anticavsal signal. H-eﬂce__ti Yo' tt) = —lp etyt) + Uy etuc-t)-
e B i) - (L L) ut) oL etuct)
(20)

and Hisj= —— &>
S+)

P




