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4.a)  For a unity feedback system given by ( ) ( )
( )( )

20 2
.
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+
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 i) Find the static error constants  ii) Find the steady state error for r(t) = 3 u(t) + 5 tu(t). 
   b)  Explain about standard test signals.       [7+3] 

OR 
5.a)  A servo mechanism is characterized by the differential equation.    

 [ ]
2

2 6.4 160 0.46 0.d c dc c r
d t dt

+ + − =  Find the value of damping ratio. 

   b)  Explain about time domain specifications.      [5+5] 
             

6.a)  Sketch the root locus of ( ) ( )
( )( )2
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   b)  What is the effect of adding poles to G(s)H(s).     [7+3] 
OR 

7.a)  What is the effect of adding zeros to G(s)H(s). 

   b)  Sketch the root locus plot of ( ) ( ) ( )( )
.
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8.  Draw the Bode magnitude and phase angle plots for the transfer function 

 ( ) ( )
( )( )

2000 1
.

10 40
s

G s
s s s

+
=

+ +         [10]
 

OR 
9.a)  What is compensator? Explain about lead compensator. 
   b)  Explain about frequency domain specifications.     [6+4] 
  
10.a)  Derive STM using laplace transform method. 
     b)  Diagonalize the system matrix given below. 

                     
0 1 0

A= 3 0 2 .
12 7 6

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥− − −⎣ ⎦      [4+6]

 

OR 
11.a)  What is observability? Explain the tests for observability. 
     b)  Check whether the system represented by 

             
1 1

2 2

3 3

0 1 0 0
0 0 1 0
6 11 6 1

x x
x x u
x x

⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥= +⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥− − −⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦
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 is observable or not.   [4+6] 
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