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Question 1

a.) Define the following control engineering terms:

l.  Transfer function

. Modeling

. Systemidentification

IV.  Bode plot

V.  Nyquist stability criterion (5 marks)

5 e magnitude and
b.) A system has a transfer function: G(s) = — Determin® the mag!
(s+5) .

. idalinput of
phase of the output from the system when it of subjected 0@ sinusoidal 1P
2sin3r.

(7 Marks)

Question 2
a.) What are the differences between open loop a
b.) Outline the differences between on-off contro
Derivative (PID) control
(4 Marks)

nd closed loop system?
| and the Proportional Integral

c.) Write the following differential equations in the Laplace (s) domain

d’y dy 9

i F =m—,—,+c—}— +ky , initial value of variable y=0at =
ar- at ;

.. Ldve s }
il v = RCLE 4 ye, initial value of variable v=0 at r=0

dt
iil. 4—(1—:—’+2—d—‘i—y, initial value of variable v=3 at 1=0
dt” dt
. (7'2)’ d)’ 2 T .
v, —5 20w, —-t+w, Y= Jow,” x, initial value of variable y=0at =0
dt di
(8 Marks)
Question 3
a.) A control system has two elements in series with transfer functions of o0
. S+2
-
(S +4)

verall transfer function

i) Netermine theo
MATLAB workspace) that inputs a unit

ii.) Writea programme (to be runin the
ystem and to output a steady state response

step function into the s
(5 Marks)



b.) A system has an output y related to the input x by the differential equation:
vy

b 6y =y

ar- t

What will be the output from the system when itis subjected to a unit step

input? Initially both the input and output are zero,

Hint: Use the Time/Laplace domain transformation table

(7 Marks)
Question 4:
a.) What are the differences between differential equation and transfer function?
(3 Marks)
b.) Outline the differences between first order and second order systems
(3 Marks)
c.) Give two examples of a second order system
(1 Mark)
d.) Give two examples of a first order System
(1 Mark)
e.)

A system has a transfer functijon

- What will be jts output as a function of
(s+5)

time when it is subjected to a unit step input of 1v?

(4 Marks)
Question 5

a.) Describe the concept of stability and its importance in contro| systems

(2 Marks)
ms

(4 Marks)

b.) Compare and contrast between classical and modern control| syste

c.) Consider a circuit with a resistor Rand capacitor C in series shown in figure 1

Input R Output
Vv C — Ve
B
O_
Figure 1: circuit with a resistor and capacitor
i.) Determine the transfer function for the circuit in c.
ii.)  What will be its output as a function of time if Itis subjected to a 5V ramp
input?

(6 Marks)



Question 6
a.) Describe briefly the foll

owing control action:
i.) Proportional control
ii.) Derivative control

iii.) Integral control
(3 Marks)

b.) Given the basic form of a PD controller as shown in figure 2, show by proving that the

controller action is given by: (K"+de)E(s)

Proportional

Controiler
output

Derivative

Figure 2: Basic form of a PD controller
(4 Marks)

c.) Given the basic form of a PID controller as shown in figure 3, show that the controller

action is given by:

1
KP(I ts T Tds)E(s)

Proportional

Figure 3: Basic form of a PID controller
(5 Marks)



(3 Marks)

0] Determine the overall transfer function of a system with a2 forward path
fer function of 2/(s+2) and a feedback transfer function of 4.

!
)

P US. 5 Cutput

—P —

X{s) A Y (s)
L | 4 ,___]

(3 Marks)

v - 2 I 1 - . -
c.) Given a second order system: G(s) =ﬁ which is subjected to a unit step
ST+o85+2

input.
i) Express as a function of time and
ii.) State if it is a stable system or not in relation to its transient
(exponential) terms and give reasons for your answer (6 Marks)
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