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1._'_'EI:||1:=,i-i-::4.r ehe system shown in Figare |,
al  Winat is the sAeucy SLGeE erroer G os vl @mmp iapal? (5%
By The aciual steady stute error may be driver w Zero for L unit wmp input by adding an elermen to the
syalem a3 shown o1 Figure 2. For what vodue ol Kk will the sieady stawe arror be zem? (5553
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Figuere ] Figurc 2

(10%y 2 Consider a Feedback contrel systen skelched in Figure 3.
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Find eondidicons o gearnes L dsomplotic slablity (in e mathemaieal senged of the feedback syseern for
k ===,

3. A feedbeck contrel syslem is (o be desipned oo sassdy the fal lenaing specHications:
iy awady stuwle ecror for @ rmp input = 100,
il] damping raria el domiront poles = (_707.
i) sethag e (5% criterion) of the syslem 5 3 seconds

Tht slchue of the fesdbeck contmol sysiem s shown in Figus: 4 where the amplifizr gain, k. um the
derivative foedllack gain, &, ace 19 be selecred. :
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Figurc 4

ap Wt is the minimum valwes of the amplifier gain, k7 (5%

) Eketch whe S-pline indicating 1 rogion in wdiich the closed loop poles must lie to el fhe ahicrvg
specifications. (4@}

) Skedoh the rocd locus for k| given avaloe of k, in the g

N5<ky =0 Mate:  ky 24.5)

..TDSE in.di':-atn the slape (ony becakaway and arrval paiv walues need nal be derived) ard dicectjon of
incrcasing k.. (5%

d) Do the same for b, <05, 159

6] What must the eninimum valwe of the derivalive feedhack gin, ky, be inowrder to oieol the above
specificationsT  £10%)
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A lincor syslon iz given Ly
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1a) Find the iccedusible transior funclion, [cob # 16 g, of the abave system? B
1k I the ayzlem complctely stabe controllable and for wanplately cbaervable? Wlhy? (5%

o)

TFor the eongealled plant :
-

{5+ 4}z — 5}
ploasn find a eoatrolber Ofs) mech thathe closed-loap transfer function of the aniky foslback
ayatem is gl by (53]
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GiaClsy 1
1+ Gs0s a+5

Is the cloacd-leop system aymptotically stable [why) 7 (65)

Crs) =

By §10%0)
Dickerming, by using Ehe Nyquist stebility critetion, for whal values of & the nagativa
ity feedback systen wikh the foblowing aper-locg: tewasker Minedion iz sczbla
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Fanrl the transfer functicn, %?-E% = u;%"—_l_t, of 1lie circuit shown in Fig. L (75),
atul ahewr Ehat fle sironit with ) = BELY, By = (O0ED, My = 155 and & = 10060 i3 8
phase-lewd wedwork [eom tha Bode plod fonly spprocimate plot, but having information

of ¢, Ty and = in the plot ) (E8.
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