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CONTROL SYSTEM -1
(2015 Pattern) (Semester - 11)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Answer alhquestionhs.
2) Use of non programmable calculator is allowed.
3) Figures.to thevright indicate full marks.
4)  Asstwng suitabie data, if necessary.
Q1) @ Findtransfer function using Mason gain formula. [7]
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b) For the unity feedback system with'G(s) = S(5+70) find peak overshoot,
settling time, for unitstep inputy What is steady state error for an input of
5tu(t). [6]
c) Construct Root Locusfor unity feedback system with open lgop
: : K(s+1.5)
transfer function given as G(s) = Ss+1)(s+2) [7]
OR
Q2) @ Draw dectrical analogues network for given meshanical system in F-V
analogy andwritedifferential equations. [7]
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b) For sysem with G(s) = H(s) = 1 issubjected to a unit-step input,

S(Ts+1)’
the system output respond(srass)hown in Fig. Determinethe values of K and
T from the response curve, [6]
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c) Findthepositive value of K and a such that system'with unity feedback

K(s+1
(s’ +as* +2s+1)

and-G(s) = oscillates at frequency of 2 rad/sec. [7]

Q3 a Explaincorrelation between frequency.demain and time domain. [6]
b) Sketch polar plot for system-with operyloop transfer functionas  [10]

50 . . . .
G(s) = S5+3)(516) Obtamgaindnargin and phase margin.
OR
Q4) @ ExplainNyquist stabilitycriterion. [6]
B) For Unity feedback system G(s) = (5+2)(5+ 4)(5+6) plot ANyquist
diagram. Find raige of K for stability. [10]

Q5) @ Explain terms gain cross over frequency, phase crossover frequency,
gain margin and phase margin. [6]

b) Sketch the bode plot for system with-Bpén [oop transfer function as

75(1+0.2s) .
G(s) = Ts(s13) Determine from that wgc,wpc,GM,PM and comment
on stability. [12]
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OR
Q6) 8 State advantages of bode plot. [6]

b) Sketch bode plot for systeri with open loop transfer function as

K : :
G(s) = S(1+ 0.029)(14 0.049) consider K = 1. Determine from that wgc,

wpc, GM, P [12]

Q7) @ Explaini £PI, PID controller with their advantagesand limitations.  [8]
b) Obtan ihe tuning of PID controller for a unity feedback system with
open logp transfer function as using Ziegler Nichols method

oY 12
G(s) = S(s° +4s+13) L8]
OR
Q8) a EXplain Ziegler Nichols method of PiD tuning when dynamic model of
systemisnot available. [8]
b) Obtain the tuning of PID controller fer-a unity feedback system with
1
openloop transfer functionas givenG(s) = (s+1)(s+3)(5+5) using Ziegler
Nichols method. [8]
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