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Q1 Consider the digital control system shown in Figure Q1. The sampling period is assumed to 

be 0.2 second and the type of controller used in the system is a compensator. 

(a) Determine the breakin and breakaway point.
(10 marks) 

(b) Sketch the root locus of the system.
(2 marks) 

(c) Determine the value of gain K for a stable system using Jury stability.
    (8 marks) 

Q2 (a)    Compose the transfer function  C(z)/R(z) of the system in Figure Q2(a) by using 

signal flow graph method. 

       (15 marks) 

(b) Consider the system shown in Figure Q2(b).

(i) Obtain the characteristic equation of the systems.
(3 marks) 

(ii) Investigate the range of K to ensure the system is stable using bilinear

transformation and Routh stability criterion.

 (10 marks) 

(iii) If 2.5K = , analyze the stability of the system.
(2 marks) 
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Q3 The state equation for Autonomous Underwater Vehicle (AUV) system is defined as follow: 
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Design Pole Placement controller for the system such that the system have the closed-loop 
poles at z1 = 0.1, z2 = 0.3 and z3 = 0.7. 

(25 marks) 

Q4 (a) Based on pulse transfer function representation of closed loop system. Evaluate 
either  closed loop system shown in Figure Q4(a) posses closed loop transfer 
function as described below:  

)()(1
)()()()(

123

213
zGGzHG
zRzGGzGzC

+
=

 (5 marks) 

(b) Construct the discrete-time state-space representation of the essential oil steam
distillation system described below:
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Given that the sampling period T=0.3. 

 (20 marks) 

-END OF QUESTIONS -
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Figure Q1: A digital control system 

 

Figure Q2(a): A system 
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Figure Q2(b): A system 

 Figure Q4(a): A closed loop system 
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Table 1 : Table of z-transform 
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Table 1 : Table of z-transform (continued) 
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