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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain the following terms i) State variables ii) State space.
	L2
	CO1
	[7M]

	
	b)
	Obtain the state model of the system represent by the following transfer function in Jordan canonical form.  

[image: image1.png]y(s) | 2s°+6s+5
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	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Illustrate the describing function analysis of non linear systems 
	L4
	CO2
	[7M]

	
	b)
	Discuss the construction of phase trajectories in phase plane analysis.

	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Explain stability in the sense of Lyapunov’s.
	L5
	CO3
	[7M]

	
	b)
	Explain the sufficient conditions of Lyapunov’s stability theorems.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain the method of control system design by pole placement.
	L2
	CO4
	[7M]

	
	b)
	Consider the system by [image: image2.png]X = AX + Bu




Where 
[image: image3.png]


,   
B = [image: image4.png]



By using the state feedback control [image: image5.png]


, it is desired to have closed loop poles at [image: image6.png]


. Determine the state feedback gain matrix, k.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain the minimization of functional of single function.
	L3
	CO5
	[7M]

	
	b)
	Derive the Euler-Lagrange differential equations.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Discuss the state regulator problems.
	L2
	CO6
	[7M]

	
	b)
	Analyze the continuous-Time linear regulators.
	L4
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Find out the state transition matrix for the following system 
[image: image7.png]a=[




	L2
	CO1
	[5M]

	
	b)
	Explain the singular points in nonlinear systems.
	L2
	CO2
	[5M]

	
	c)
	What do you mean by stability in the view of Lyapunov’s.
	L1
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Write a short note on full order observer.
	L2
	CO4
	[5M]

	
	b)
	Explain the control variable inequality constraints.
	L2
	CO5
	[5M]

	
	c)
	Examine the formulation of optimization problems.
	L3
	CO6
	[4M]
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