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Q1 (a) Define state variable. What is the general representation of a LTI system in state space 

form. 
[2]  

Q1 (b) Construct the state model for a system characteristic by the differential equation 
D3y/dt3 + 4 d2y/dt2 + 3 dy/dt + 2y = u. Give the block diagram representation of state 
model. 

[3]  

     
     
Q2  

 
 

(a) 

For the transfer function  𝐆(𝐬) =
𝟏𝟎(𝐬 𝟐)

(𝐬 𝟏)(𝐬 𝟑.𝟓)
  Obtain   

 
Controllable Canonical Form 

 
 
 
[2] 

 

Q2 (b) Observable    Canonical Form [3]  
     
     
Q3 (a) Obtain the transfer function of the system given below and hence comment on the 

order of the system . 1 0 1
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[2]  

Q3 (b) Investigate the following system for controllability and observability  
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[3]  

     
     
Q4  Obtain the state space representation of an armature-controlled DC motor. [5]  
     
     
Q5  Find the state space model of the given electrical system [5]  
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