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Instructions

Total score 1s 80.

There are 6 questions in 5 pages.
Attempt all questions and write the answer in answer-book provided.
Only a 2-sided A4 note and a calculator are allowed

NAME: oo StudentID...................
Question # Full Score Assigned Score
1 15
2 20
3 10
4 10
5 15
0 10
Total 80
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Question #1 (15 marks) Briefly explain the following questions.

1.1Highlight the importance of an industrial automatic control system in
manufacturing plants.

1.2What are the differences between the controller and the plant
(process) ?

1.3What does it mean by ‘Analogous of Quantities’?

1.4 Almost of the controlled systems are nonlinearity, why then we can
apply linear functions to solve the problems?

1.5 Parameters in the controlled system are classified as C-type, L-type,
and G-type. Give examples at least one for each type of the parameters
in mechanical control system.

Question #2 (20 marks)

2a) Show that the second order control system with transfer function
2

Wh
425w, 0 +W2

G(@)
, has the response to the impulse input as

et) = %ﬂe'wmﬁw,,t, B=VI-%

2b) Using the Laplace transform technique, find the forced response of
the differential equation

2
‘;tf+4%+4y=3%+2x; where x(f)=e™,1)0

Question #3 (10 marks)
Find the output response, c(t), for each of the system shown in Figure 1.
Also find the time constant, rise time and setting time for each case.
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Figure 1
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Question #4 (10 marks)
The system is represented by the block diagram shown Figure 2, where

Y(s) is the ship’s course, R(s) is the desired course, and A(s) is the rudder
angle. Find the transfer function Y(s)/R(s).
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Question #5 (15 marks)
For each second-order system below, fill the correspond characteristics in

Figure 2

» Yix)

the table.
System Damping | Pole-zero | Step The nature of
ratio plot response | response (i.e.,
plot overdamped,
underdamped,
etc.)
R(s) 12 | S
s2+8s+12
(@)
R(s) 16 i)
s24+85+16
®
R(s) 20 C(s)
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Question #6 (10 marks)
Determine the transfer function, V,(s)/R(s), of the mechanical system

shown in Figure 3.

L‘_;I Friction b,
My E Velocity
uy(t)
Friction b, M
M, l Velocity
Force r(.')l ¢ et
Figure 3
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