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QUESTION 1 

A control system is given by the block diagram shown in Figure Q1. 

 
Figure Q.1 

(a) Convert the block diagram into the equivalent signal flow graph. 
(4 marks) 

(b) Using the Mason formula, find the overall transfer function, 
!(!)
!(!)

. 
(6 marks) 

QUESTION 2 

Figure Q.2 shows the poles location for closed loop second order system on an s-plane for system A 
and system B. The systems are tested to the unit step input signal. Without solving or finding the 
exact values of the damping ratio (ζ ) and percent overshoot (%OS), compare and evaluate 
these parameters for both systems. Then, sketch the systems’ response on the same axis. 

 (6 marks) 
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Figure Q.2 



 

QUESTION 3 

A translational mechanical system has been modelled and can be illustrated by the block diagram 
shown in Figure Q.3 
 
 
 
 
 

 
Figure Q.3 

 
The closed loop transfer function for the system in Figure Q.3 is: 

𝐶(𝑠)
𝑅(𝑠) =

𝐾
𝑠! + 28𝑠 + 32+ 𝐾 

 
If the system operates at a damping ratio,  ζ  = 0.5, determine: 

(a) The natural frequency, ωn 
(b) Settling time, Ts 
(c) Peak time, Tp   
(d) Gain K 

 (8 marks) 

QUESTION 4 

A unity feedback system for a temperature monitoring system is shown in Figure Q.4. The open loop 
transfer function G(s) of the system is given by 

𝐺 𝑠 =
20(5𝑠 + 1)
𝑠! + 2𝑠! + 5𝑠 

 
 
 

 
 

Figure Q.4 

(a) Identify the system order and type. 
(b) Determine the steady state error, 𝑒!!  of the system if the input signal is: 

(i) 2 u(t) 
(ii) 4t u(t) 

where   𝑢 𝑡 = 0,          𝑓𝑜𝑟  𝑡 < 0 
= 1,          𝑓𝑜𝑟  𝑡   ≥ 0 

(6 marks) 
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