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 PART – A (ANSWER ALL QUESTIONS) (Marks 10*2=20) 

 

Q.No Questions BLT CO Marks 

1.  Differentiate linear and nonlinear systems. UN 1 2 

2.  Interrupt the concept of state and state variable. UN 1 2 

3.  How the eigen vectors are calculated when eigen values are different? RE 2 2 

4.  If 𝐴 = [
0 𝑎
𝑎 0

] what is 𝑒𝐴𝑡. AN 2 2 

5.  Mention the significance of observability test. RE 3 2 

6.  Define reducibility. RE 3 2 

7.  How to define stability in sense of Lyapunov? UN 4 2 

8.  When does a non-linear system become asymptotically stable? UN 4 2 

9.  How the placement of pole affects the stability of the system? UN 5 2 

10.  Draw the schematic diagram of a state feedback control system. 
 

RE 5 2 

PART – B (ANSWER ALL QUESTIONS) (Marks 5*13 = 65) 
 

Q.No Questions BLT CO Marks 

11.  a  Analyze the state model of an armature-controlled DC motor. AN 1 13 

   Or    

 b  A system has the transfer function 
𝑦(𝑠)

𝑢(𝑠)
 = 

1

𝑠3+10𝑠2+27𝑠+18
. Determine the 

state model by any one of the methods. 

AN 1 13 

  

12.  a  For a system represented by state equation 𝑋̇(𝑡) = 𝐴𝑋(𝑡), the response is 

𝑋(𝑡) = [ 𝑒−2𝑡

−2𝑒−2𝑡] where 𝑋(0) = [
1

−2
] and 𝑋(𝑡) =  [ 𝑒−𝑡

−𝑒−𝑡] when 𝑋(0) = [
1

−1
]. 

Determine the system matrix 𝐴 and the state transition matrix. 

AN 2 13 

   Or    

 b  The system matrix 𝐴 of a discrete time system is given by 𝐴 = [
0 1

−2 −3
]. 

Compute the state transition matrix 𝐴𝑘 using Cayley Hamilton theorem. 

AN 2 13 

  

13.  a 

 
Consider the following system [𝑥̇] = [

0 −1 0
−3 0 −2
12 7 6

] [𝑥] + [
1
2
3

] [𝑢] and 𝑐 =

[1 1 2]. Check the controllability and observability condition. 

AN 3 13 

   Or 
 

   



 b  Convert the following state model into Jordan canonical form and 
therefore comment on controllability and observability. 
 

𝑥̇(𝑡) = [
0 1 0
0 0 1

−2 −4 −3
] 𝑥(𝑡) + [

1 0
0 1

−1 1
] 𝑢(𝑡).  

 

𝑦(𝑡) = [
0 1 −1
1 2 1

] 𝑥(𝑡). 

AN 3 13 

  

14.  a  Discuss about Lyapunov’s direct method for the stability analysis of 
nonlinear systems. 

UN 4 13 

   Or    

 b  Describe Krasovskii and variable gradient method for constructing 
Lyapunov function. 

UN 4 13 

  

15.  a  Describe the effect of feedback on controllability and observability. UN 5 13 

   Or    

 b  Explain about full order and reduced order observer. UN 5 13 

  
PART – C (Marks 1*15 = 15) 

 
Q.No Questions BLT CO Marks 

16.  a  The desired observer poles are located at 𝑠 = −6, 𝑠 = −6, 𝑠 = −6. Obtain 
the transfer function of the observer controller. 

AN 5 15 

   Or    

 b  Consider the system described the state model 𝑋̇ = 𝐴𝑋 , 𝑌 = 𝐶𝑋 where 

𝐴 = [
1 1
1 −2

] and 𝐶 = [1 0]. Design a full order state observer. The 

desired eigen values for the observer matrix are µ1 = −5 and µ2 = −5. 

AN 5 15 

 


