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Q.1(a) Explain the concept and significance of system ‘state’. [2] 
Q.1(b) A system is represented by the its state model as 

�̇� =
0 1
−2 −3

𝑥 +
0
1

𝑢 

𝑦 = [1 0]𝑥 

Find unforced response of the system. 

[4] 

Q.1(c) Determine the state model of the system using phase variables 

𝐺(𝑠) =
𝑠 + 2

𝑠 + 3𝑠 + 2𝑠 + 10
 

[6] 

   
Q.2(a) Explain the concept of asymptotic stability and BIBO stability. [2] 
Q.2(b)  Define diagonalization and discuss its utility. [4] 

Q.2(c) Check the controllability of a system describe as  
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0 0 1
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0
0
1

𝑢                              

[6] 

   
Q.3(a) Explain the Basic concept and methodology of state feedback for pole placement. [2] 
Q.3(b) The state model of the system is given as :-   

�̇� =
−1 3
0 −2

𝑥 +
1
1

𝑢 

𝑦 = [1 0]𝑥 
Design state feedback controller for the given system such that the close loop poles are placed at       
s=-5 and s=-6 

[4] 

Q.3(c) The state model of second order system is given as  
𝑥1̇= -2x1+x2 

 

𝑥2̇= -x2+u 
 
y= x1+ x2 
suppose u is given as  

𝑢 = −𝑘 𝑥 − 𝑘 𝑥  
where k1 and k2 are state feedback coefficients. Show that the system remains completely controllable 
for any arbitrary values of k1 and k2. 

[6] 

   
Q.4(a) With the help of suitable example distinguish between incidental and intentional non-linearity. [2] 
Q.4(b) Define describing function and explain its significance in the analysis of nonlinear system. [4] 
Q.4(c) The system matrix A is given as  

𝐴 =
−1 4
−2 5

 

Draw the phase portrait 

[6] 
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Q.5(a) What is optimal control? [2] 
Q.5(b) Describe the roll of performance measure in optimal control. [4] 
Q.5(c) Explain the use of Lagrangian and Hamiltonian function for obtaining alternate state models. [6] 

   
Q.6(a) Define the term adoptive control. [2] 
Q.6(b) Discuss the significance of identification function in adoptive control system. [4] 
Q.6(c) Explain the working of Model Reference Adoptive Control System. [6] 

   
Q.7(a) Explain the stability in sense of Liapunov. [2] 
Q.7(b) Define the local stability and global stability of the system and its significance. [4] 
Q.7(c) Find the Describing function of a relay with a dead    zone. [6] 
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