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open loop and C-losed loop system. Give one
(08 Marks)
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a. What is Control System? Distingqr
example for each.cxalnPre ruf Ea(.;_ (ud lvrarKs,

b. Write the differential equations goveming the mechaniqal sistem shown in Fig.Q.1(b). Draw
the force-voltage and fore'+frrent elecffical analogous aircuits. (12 Marks)

l+2crct) . ,, ..,,,, [+ x*0-)

2 a. Write the differential equatio+s loverning the meihanical rotational system shown in

i1ii.r,1\ii{irli 
=,. 

F=igQ.2(a) 'i

Fig-Q,2(b)

Module-2

3a. Determine the i rall transfer fir :*
iilr,* C(S)

",.
block diagrarfrlteduction techniqpe.

r,,.r::::i:,1:'l' R(S)

Fis.Q.3(a)
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for the system shown in Fig.Q.3(a) using

(10 Marks)
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Note: Answer any FIVE futt;questions, chdffstng ONE fu[ questionfrom each module.



b. Find the overall T.F by Mason's gain formula for the

for unit=*1gt rnput
ficatioirs of sq ,order system.
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(10 Marks)

(10 Marks)
(10 Marks)

transfer function

(10 Marks)
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$r.t#.siven in the Fig.Q.3(b).
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Draw the SFG and obtain "theJF{ransfer function for a.sydtem which is described by the set

!z* anlt * ayYl 
"a.-aa 

'

Yz: aztYz+ a$Y4

!+= az+!z* ay,yl,, aatqYq 
....,-...,,,,,

!s= azslz* aqs[c (l0Marks)
Find out the trantsftr function shown in Fiffi:a@) using Mason's gain formula. (10 Marks)
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systemfu:gn&ose open loop

fiffi'

(10 Marks)

Module-4
a. Derive the expression for condition of stability of control system. (05 Marks)

b. Explain Routh-Hurwitz edt€ffin for stability of the system and what are its limitations.
rr::!llil'1i1, (05 Marks)

c. Find the range of K so lhat the system with characteristic equation as:

sa + 25s3 + 15s2 + 20s * k:0 is stable. Also find frequency of oscillation at marginal valuc

iiil Find steady state error if the input is r(t) = 2t2 + 5t + l.

of K.

i ofz

(10 Marlts)
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s of K rangir\€f ffim o to oo for a negative feed back8 a. Sketch the root Locus plot for all values of Krangjn6,rl

control system charactnized by GH(S) = =5(l#&:S(S+Iffi+ 2)

Sketch the root Locus plot for all values of K rangir\€f ffim o to oo for a negative feed back

K(S+6)m
control system characterized bV GH(S) =;;iffi. (10 Marks)

b. Plot the Bode diaeram fofupen loop transfer function7 i^
G(S)==,. 

= ,'9r. ,=r landobtainttrugpinandphasecrossoverfrequencies. (l0Marks)-\-/ S(l+0.as)(l+0.Is)f ?o

io

GH(s)

Investlggtrg the closed loop

..,rritllt,li 
,

lystem 
using ffi fst stab ility crite ri on. (1 0 Ma rks)

Ii$
$ Tcfla,rt"-s#k[*-9 a. Using Nyquist stability dit"fliruffiffi"rtigut" tte stability of a closed loop system whose

OLTF is given by , u 'fs,. .. ..:,

c(s)H(s)= K ffi'* ^"''

(s+l)(s+,g,"" 
(loMarks)-\-/--\-/ (S+I)(S+S: d'-

b. Distinguish betweegcffial method and state spacetpproach. (10 Marks)
.",,e

o*ih -l an p.r.,=.=-1......,,**- oB.i{.:=
10 a. A negative fee$&d6k control system is ch@€rizedby an open loop transfer function.
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