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Question ONE (Compulsory 30 marks) 

a) Find the transfer function and a single first order differential equation relating the output y (t) to the 

input u(t) for a system described by the first order linear state and output equations. 

 

 
(10 marks) 

b) Draw the block diagram of a direct form realization of a block diagram and write the state equations in 

phase variable form for a system with the differential equation 

 
(9 marks) 

c.) Given a system defined by the equation 

 

            where y is the output and u the input of the system.  

i) Obtain the state space representation of the system in  
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I) Controllable canonical form 

II) Diagonal canonical form 

ii) Draw the block diagram for the representations in (i) 

(11 marks) 

Question TWO 

a.) For the RLC in figureQ2a write down the state equations when  

i) The state variables are v2(t) and  

ii) The state variables are v2(t) and i(t) 

 

Figure Q2a 

(10 arks) 

b.) From the given block diagram in Figure Q2b obtain the Transfer function 

 

 
Figure Q2b 

(10 marks) 

Question THREE 

a) The state model of a system is of a system is given as 
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 Assume the initial conditions are zero, determine 

i) Transfer function of the system 

ii) State transition matrix Φ(t) 

iii) State response of the system 

Also test for 

iv) State controllability 

v) Output controllability 

vi) State observability 

(16 marks) 

b) Outline any FOUR advantages of state space modelling 

(4 marks) 

Question FOUR 

a) Diagonalize the following system 

 
(8marks) 

b) A system has a transfer function given as 

 
The system has initial conditions y(0) = 1 and is subjected to unit ramp u(t)= t. Determine 

i) The state and output equations 

ii) The transition matrix  

iii) Expression for the time response of the state variables 

(12 marks) 

Question FIVE 

 Find the output response of the following system: 

 

  with , where u(t) is the unit step input and  = 0. 

(20 marks) 


