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Time: 3 hours






Max. Marks: 80
Answer any FIVE questions

All questions carry equal marks

- - -

1.
a)
Define polynomial system matrix . And write the general from of the matrix.


b)
What is state space system matrix and derive the Transfer function 

2.
Show that the system matrix 

P(S) = 
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3.
Show that the poles of the closed-loop system are the zeros of the polynomial((s)


4.
Write short notes on 
a)
Describing function .
b)
Non- minimum phase transfer function.

5.a)

Explain Multivariable system with an example 
   b)

Explain the concept of stability in multivariable systems
6.
Sketch the Gershgorin bands and show that if Q(s) arises from a least – order system if Q(s) = 
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7.

Explain how matrices operations are manipulated using MATLAB package

8.
Write a MATLAB program that reads an inp9ut temperature in degrees Fahrenheit (0F), converts if to an absolute temperature in Kelvins.
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1.a)
Define the polynomial matrices T, U, V and W in the system matrix 
   b)
Derive the expression to change the state model into Transfer function 
2.
Find the standard form of 
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3.
What are the different types of compensation and explain any two techniques

4.
Write short notes on 

a)

Root locus method of design.

b)

Nyquist stability.
5.a)
What is Diagonal dominance?
   b)
Write ostroweski’s theorem 
6.
Sketch the gershgorin column bands for Q(s) 

Q(s) = 
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 and investigate the closed loop stability 
7.
Using MATLAB write a program script to computer the and product of two square matrices with examples 
8.
Write a MATLAB program to Design a full order state observer for the system 

X = Ax + Bu

Y = Cx  where 

A = 
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   C =  [1     0     0] Assume that the desired eigen values of the observer matrix are (1 = -2 + 
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1.a)
What is McMillan form? 
b)
How to set the Decoupling zeros? Mention the conditions with suitable expressions 
2.
Find the standard form of the system return 

P(s) = 
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3.
Explain the effect of a phase lead compensator using the inverse Nyquist diagram  
4.
Write short notes on 

a)

Pole location

b)

Irrational transfer function.
5.a)
What are the steps to achieve dominance 
   b)
How ostrowski bands are used to investigates stability margin 

6.
Sketch the Gershgorin row bands for 

Q(s) = 
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 and investigate the closed loop stability 
7.
Write a MATLAB program to find the largest number in the 3 x 3 matrix and sum of all the elements 
8.

Write a MATLAB programs for the following: 
   a)

To plot two steps response curves on one diagram take suitable transfer functions

   b)

To plot the root locus from state space
   c)

To plot the root locus for the transfer function G(s) = 
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1.a)
Explain the mode of a system. 
   b)
Write the standard Mc Millan form. 
2.
Show that the two system matrices 
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   and   
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 have least order and both give rise to the same transfer function matrix. 
3.
Design a phase advance compensator with ( = 10 to give fast response with a gain margin of 4.
4.
Write short notes on 

a)
Design criteria for Nyquist  dagram


   b)
Crcle criteria for  describing functon.
5.a)

What are ostrowsk’s bands and how these are different from inverse nyquist   plot 
   b)

Write short notes on grashgorin bands.
6.

Sketch the Gershgorin row bands for 

Q(s) = 
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 and investigate the closed loop stability
7.

Write a program to solve the roots of a quadratic operator. ax2 + bx + c = 0. Using if-else statement 
8.

Write a MATLAB program to determine for the following with example 

a)
Eigen values of A 3 x 3 matrix 
b)
bode plot of the transfer function 
c)
Roots of the characteristics equation 
d)
Step response of the T. F. 
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