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I Suppose ihe design of this system requires the usdamped naturs]
frequency, er, = 2 find E wsing KN} a5 & proportional contrel, i £ Dig)=K
{3} What are tha closed-loop cipenvatures of the abowe syslein for this value of
K % {5 points)
by Is Owershood gropeer tha 15% 7 { 5 points)
{c} Calculate the seady =tave eneor for ubil camp input. {5 peodnts)
Tl Suppose the Jesipn speckficartions require doaniiant elosed loop Toots wath
e =2 and & > (1.5 and steady siate error o 0.1 for a ramp input. To salisfy

thig, the following fizrm 15 chosen for TNz}

5+l
Dis)= K s+
where g = 0.2 znd T=0,% ace chosen to saiishy the trandent retponse critan
(a} Is thiz compensation <albed * Titegral contral™, "Lead compensatpon” of
"Lag compansation™? { 5 points)

(b} Connplese the desiga by choosing 1 1o setisfy the steady state requirgmment
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IiE. (aYSkeich the Frequency responss of DisYGEs) obteined in part 11,
¢ Bode plot or Myquist plod),  { 10 points)
(bilind the gain crossover frequency? 5 points)
{c)Fird tlee phage margin, P, { F painis)

3. { 20%)
3 An analog fesdback control system is designed ta limit the overshoot to 109

for & stem inpett, The gdin of the system 15 sel g0 Lhal Lhe feadback syslem lias
 tie Tollewringg closed-loop roots.
=5t 10
Dwoes the srsécm satisfy the required specification? Explatn, [ 16 painis)
b. A dipitel condrol system baz the fallowdng closed-Eoop transfet fuaction
Lz 0.3082 +0.35
Rle) £ -z+0.632
I3 the closed=loop system slable? Exglain. { 1€ points)

fopdar: Freofone Time Feactian L Treasmrm
i UnlL izgslac &[0 J
]
1 Te siepald] =
1
= 1]
L_—'.___-r: L2 "ﬂg-ﬁ'a[-r —ni] —I
1 ‘ IT
:'* -1
k it Tz 1
P K] | E’;I
r= L I= ]
o im (53 Sl =)
£
; Ll H --!"I
j ] i - Tra—T
T +ue r F= et
L—g"ilr
— 11—+ T =
.11.:l-w = o 15ln T
TF ok = FLESE T F= T
i mﬁ- . 2T slnmT
Ia " en = H — fact fod Al 1
T LY el
e Sl IT—fcadar 1

1 eeT apn T
itz F L 0ar IW—'-—E!-_FI'
o A b o T+ e




