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Instructions: -

(uestion ONE is compulsory
»  Assume siitable data il necessary

Q1. Attempt any Four (20}

{a) Explain in detail Physical nonlinearity which has memory.

{b) Draw sinusoidal response of saturation with dead zone nonlinearity and write the response equatio
(g} Ditferentiate linear and nonlinear system in detail

() Comment on stability using singular stability.

P8y +17y =34

(e} Explain Lyvapnov theorem in details.

Q2 (a) Comment on Stability of the state space model given below using suitable Lyapuiov funct (10}
Xi=X,
¥iek =k,
{b) Investizate Stability using Describing function of following system ity relay signal
s o nonlinearity. {10y

(3. {a) Determine Stability using Kl'u:i"ski | (1)
X, ==& 7 'l'-l: \
x \

X, =
4 {-s+1) . : —
(b) Design IMC controller for ngdel O(s) = ———— inorder toachieve the response with time
(25 +1)
constant of 1.5 8§ {10
(4. (a) Design the optimdgontroller via Riccati equation for system (1)

raw Phase trajectory using defta method for given system, (1h

+ivedy =0
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Q3. (a) Derive the describing function for relay with dead zone (10

(b} For the svstem described by, investigate variant gradient method to find Lyapnov’s function
For non linear system,

X1 ==2x,
x? = _2,1‘3 + 2.‘-}-‘{;'!
(6. (a) Explain Jump resonance for nonlinear system )
(b) How to comment on stability using singular point. (18]
(e) Explain in details about limit eyvele. (06)
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