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Plot lhe root locus diagram for the lollowing system and also determine which values ofk
make the syslem stable.

clsl= , K
'' (s+l)G+2Xs+3)

l. Answer six questions.
2. Questions No. I is compulsory-
3. Assume suitable data wherever necessary.
4. Iilustrate your answcr necessary with the help ofneat sketches

The overalltransfer function ofthe control systcm is givcn as,

l6
u [s I = _-;- .

l.5s'+2.4s+6
A step change ofmagritude 6 is inroduced into the system.
l) Overshoot. 2) Pcriod ol oscillatio,
3) Natural period ofoscillarion. 4) Rise time.
5) Ultimate value ofresponse. 6) Md\imum value ofresponse

Thc op€n loop trdnsf'er function a control systcm is givcns -
GG) - 

s (o. t s+ l) (l os + l)
Sketch the As)mptotic Bode diagram ofcontrol syslem. Dctcnninc the value of K6. for

which tho control system is stable.

ln a mixing tank the fecd mtc of solution is 1.5 m3 / rnin and lhc volume al tank is

1.5m3. lhe steady state concentration is 0.03k molr'm3. Thc inlct coocentralion ofthe

feed is increased to 0.08kmol/m3. AfterO.55min, thc conccntration ofthe fe€d is

alccreasgalto 0.035k mol/m3. Calculate lhe outtet concentration ofthe solution for

t=0.lmin,t=0.55min and t = l.5min.
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An aqucous solution in a tank is heated by a coil. The density and thc specific heat of 13

solution is 1000k8/m3 a 4kJlLg'c rospeclively.'l'he feed mte is 1.5m3/min &the
time constart of the tank is 90 sec. 'fhe powcr supplicd to the hcaling coil is varied

sinusoidally between 500 to 600 kW with a 38 Sec/oycle pcriod ofoscillatioh. The steady

state temperature is 60'C calculate.
i) lhe temp€rature ofthe solulion at t = 30 scc.

ii) dmplitude ratio.
iii) Phase lag.
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6. Explain the control strategics ofdislillation column Ior pressur€ control and product
qualit-v control uscd in ch,,n i(al proc<sj I,hnr.

I)iscuss lhe term.

I ) Phasc margin.

2) Gain margin.

3) Ziegler-Nichols(Z-N)controllcrscttings.

Explain inferential control with advantages & disadvantages.

Desc be the design crilcrifl ofconrollers.

Obtain an analyical e):pression for a unil impulse response ofa conlrc,l system \rtose
tranlifer function is as -
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Gr.r=L(:)=
^ 

(s.l r4s+l

Discuss Adaptive control r\ilh applications.

Explain Distributed control system. (DCS) and mention the application ofDCS in
chenlical proccss plant.

Discuss the tcm supcrvisory control with its significance in conlrol systcm.
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