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Q.1(a) Define State and state variables of a dynamic system. [2] 
Q.1(b) Derive transfer function of the given state model 
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[3] 

Q.1(c) Construct state model for the transfer function given by 
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Q.2(a) A dynamic system has a unique set of state variables. Counter this Statement [2] 
Q.2(b) Obtain the eigen values and eigen vectors for the matrix given by 

                
 

[3] 

Q.2(c) Investigate the following system for controllability and observability  
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[5] 

   
Q.3(a) Distinguish between physical variables and phase variables used as state variables of the system. [2] 
Q.3(b) Explain the working of Model Reference Adaptive Control System. [3] 
Q.3(c) For the system given below, an observer is to be designed to estimate the state variables. Select the 

observer gain and write the equations describing the observer dynamics. 
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Observer eigen value should be (-10,-10) 

[5] 

   
Q.4(a) How can a state transition matrix can obtain from Laplace transform method? [2] 
Q.4(b) Find the Describing function of a relay with a dead zone [3] 
Q.4(c) Discuss the role of performance measure in optimal control. [5] 

   
Q.5(a) Explain the meaning and physical significance of controllability and observability. [2] 
Q.5(b) Explain the difference in principle and application areas of robust control and      adaptive control. [3] 
Q.5(c) Obtain the linearized model for the nonlinear system given below in the vicinity of the equilibrium 

point. 
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