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Question 1

(a) A home shower with separate hot and cold water valves is an example of a two input

control system. A desired temperature and a desired flow of water is required. Sketch a
block diagram of this closed-loop system.

[10 marks]
(b) A feedback system is shown in Figure 1. The input R(s) is a unit step.
(i) Determine the steady state error when G,(s) =1. [ 7 marks ]
(ii) Select an appropriate value for G,(s) so that the steady-state error is equal to zero.
[9 marks ]
+ 0.5
R(s) ) Gp(s) — P Y(s)
S s+2
. §s+3 <
s+0.1
Figure 1
(c) A feedback control system has a characteristic equation
S +1+K)s? +10s+(50-5K)=0
(i) Determine the range of X for which the system is stable.
(ii) At what frequency does the system oscillate.
[ 9 marks ]
(d) (i) What is the difference between a controller and a compensator? [2 marks]
(i1)Give three examples of classification of industrial control action. [ 3 marks])
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Question 2

A mechanical system representing the vibration of a machine with unbalanced load is shown
in Figure 2.

Obtain the characteristic equation of this system when the input is F(t).

[20 marks]
M e R YYYYS,
Force _[
- T8 =b
[Input] |

" 9,&)  [odput]
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Figure

gure 2
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Question 3

100
A system shown in Figure 3 has a plant transfer function G, (5) = ————

s? +100
(a) Determine the impulse transfer function G(z) [ 10 marks]

(b) Determine whether this system is stable. [3 marks]
(c) Determine the magnitude of the impulse responses for the first four samples. [7 marks]

/ Zero order
- $ hold b G,(8) 3 Y(s5)

T = 0.05 seconds

R(s) *
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Question 4

Draw to scale the Bode Magnitude and Phase plots of the transfer function

§ S
A+—=)"(1+ )
G(s)=—1500" " 10000

S S
101+—)"(1+
( 500) ( 100000)

[20 marks]
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Question 5

Draw the root locus for a unity feedback system with

G(s)=—K(*10)
s(s+1)(s+20)
and indicate on the plot the roots when k =100. [20 marks]
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