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ADVANCED CONTROL SYSTEMS 

(Control Systems) 
Time: 3 Hours                Max. Marks: 60 
 
Instructions: 
   i) Part A is compulsory Question for 20 marks. 
   ii) Part B consists of five questions with “either” “or” pattern. The student has to answer any   
        one. However students have to answer five questions from Part B (numbered from 2 to 6) 
 
 

PART - A 
(Answer all sub questions) 

                5 × 4 marks = 20 
 

1.a) Write the advantages of P,I,D controllers. 
   b) Explain Eigen values and Eigen Vectors. 
   c) Explain Jordan Blocks. 
   d) What are the various Non-linearities? Give examples of each. 
   e) Define: 
  i) Asymptotic stability      ii) Positive definiteness      iii) Negative definiteness. 
 

 
PART - B 

               5 × 8 marks = 40 
Answer either “a” or “b” from each question 
 
 
2.a) i) Derive a Lead network and locate its poles and zeros. 
 ii) Sketch the Bode plots for a lead Network of with Transfer Function 
 (1+5S)/(1+2S) and calculate its maximum phase. 

OR 
   b) i) Sketch the root locus of a system with open loop transfer function   

     (s+10)/(s+1)(s+5). 
ii) How it changes its locus with a PD controller with a typical example? 

 
3.a) i) Explain the first order Eigen value sensitivities. 

      ii) For a given matrix calculate the Eigen values and Eigen vectors 
4 1 2
1 0 2
1 1 3

 

OR 
   b) Explain the Second order Eigen value sensitivities with a Numerical example. 
 
4.a) Explain the Confluent Eigen values associated with number of distinct Jordan 
 blocks with an example. 

OR 
   b) Explain the Confluent Eigen values associated with number of Non- distinct 
 Jordan blocks with an example. 
 
 
 

R13

www.jntumaterials.co.in || www.jntu3u.net



5.a) i) Explain mode observability structure of multivariable system. 
      ii) What is the basic concept of Phase plane method? 

OR 
   b) Explain the stability analysis of describing function method. 
 
6.a) i) Write a note on stability in the sense of Liapunov. 
       ii) Determine the Stability of Non-linear system governed by the equation  
  = -  +2  ,   = -  

OR 
   b) Examine the stability of the system described by the following equation by 

 Krasovaskii’s theorem 
  = -  ,   = - -  -  
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