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3.a) l-ist the properties o1'root locus nncl sketch the root locLrs of the unitl, feedbacli systenl
ri i Llr

G(s): '\s(.\. I l)(.rt - 2s I -{)
b) r\ urritl, 1'eed-bac,li s)'stem is charactcriz.'rl b5 rin opcn loop f.F C(s) = I? s(s+ 10)

Detcrrrrine tlre gairr K so tlrat the svslerrr ri ill hrrve a dlrrrrping ratio o10.5. For this raluc
olK. detenrine Ts" 1-p and Mp for r unit :tep in1;ut. [8+71

4.a) l}plaiu clearlv the steps involved in the construrctior.r o1'Bode plots ol'a systerr tvith
Ioop triinsf'er filnction cor-rsisting o1'

i) An open loop gain K
iit Orrc pole lt origin
iiit Orre qtradraric lacror.

b) State and explairr Nyqr-rist Stability Criterion.

5. What is Phase Margin and gain rrarginl Detern-riue the transler
diagranr is given by

M
RABAD

List the dil'ferences betrveen open loop and closed loop systen-is rvith suitable exampleg.
rt i .-1.

Obtain the transfOr functiorr ffi tnr. allatrlre controlled dc scrvonrotor. lB+71

\\ihat is nreant b1 tinre response'/ Llplain aboLrt (i) Steady- state response (ii) Transient
respo nse.

Find the steadr-state error fbr unit step, unit rarrp and unit acceleratiorr inputs for the
1bIlou,ing s\ sterns.
i) 10/ s(0 ls - I )(0.5s + 1)

iri),1 0001 s2(5 + I )(,s.+20)
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' 6. Discr-rss the procedural steps of lag corrpensatior.r design irr frequencl'dornairt. tl5]

7.a,) Delrue the terrrs: i) State variable ii) State transition r.natrix.

b) (l[',llirr tlrc statc space rcprcscrrtatiorr olthe clcctr-ical s1 slcnr slro\\'n hclori

'i
u L.-___, \ i -l lI r , -l- lF t.-

lr,l.. \r--i..,,--11.,.\r-\r.r rr lrnd) \.. Lt:9J 1: .

8.a) An t-l-l syster.n is cl-raracteriz-ecl b',,the hornogeneoLrs state ctltration:

l'''r'l tl ,l[1r'l :I]
L.l - lr rll, l rl tr

Corlpute the solLrtiou of the horrosencous e(l Lli-rlir)n assLrrring the initial s[ate vector
. I rt

r=lt l^t" Li.l

b) 1'lre sy51s111 is represenlecl b1 the':di:fflerential eiluation t, + 5 j' .t 61. = i7. Fincl the

transfer {r'orr slete variable representation. [8+7]
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