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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:20
Answer all QUESTIONS.
	1.
	Define Controllability.
	[2M]

	2.
	Write any two properties of non-linear systems.
	[2M]

	3.
	Write state equation of linear autonomous system.
	[2M]

	4.
	Draw the block diagram of a system with a feedback.
	[2M]

	5.
	Discuss constrained minimization.
	[2M]

	6.
	What are the needs to formulate the optimal control problems?
	[2M]

	7.
	What is need for observability test?
	[2M]

	8.
	What is reduce-order state observer?
	[2M]

	9.
	Define continuous time system.
	[2M]

	10.
	What is phase trajectory?
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	A discrete-time system has the transfer function
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Determine the state model of the system in Jordan canonical form.
	[5M]

	
	b)
	State and explain the principle of duality.
	[5M]

	
	
	
	

	12.
	a)
	Derive the describing function of dead zone of non-linearity.
	[5M]

	
	b)
	What are singular points? Explain the classification of singular points.
	[5M]

	
	
	
	

	13.
	a)
	Given the system
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 Find a suitable Lyapunov function V(x).
	[5M]

	
	b)
	Check the stability of the system described by 
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	[5M]

	
	
	
	

	14.
	a)
	Explain the effect of state feedback on the observability.
	[5M]

	
	b)
	Explain the full order observer with the help of block diagram.
	[5M]

	
	
	
	

	15.
	a)
	Explain the state variable inequality constraints.
	[5M]

	
	b)
	Prove the fundamental theorem of calculus of variation.
	[5M]

	
	
	
	

	16.
	a)
	Explain the following:
(i) Minimum Time Problem.

(ii) Minimum Energy Control.

	[5M]

	
	b)
	Explain about the state regulator problem.
	[5M]

	
	
	
	

	17.
	a)
	Find out the state transition matrix for the following system
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	[4M]

	
	b)
	Define the term asymptotic stability.
	[3M]

	
	c)
	Discuss parameter optimization for regulators.
	[3M]
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