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SECTION A (20 MARKS)

INSTRUCTION (Answer ALL Questions)

Please use the answer booklet provided.

1. A control system working under unknown random actions is called
A Computer control system
B Digital data system
C. Stochastic control system
D Adaptive control system

2. Any externally introduced signal affecting the controlled output is called a

A. Feedback

B Stimulus
C. Signal
D Gain control
3. Which of the following should be done to make an unstable system stable?
A. The gain of the system should be decreased
B The gain of the system should be increased
C. The number of poles to the loop transfer function should be increased
D The number of zeros to the loop transfer function should be increased

4, The steady state accuracy increases by.
A. Integrator
B Differentiator
C. Phase lead compensator
D Phase lag compensator
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5. As a result of introduction of negative feedback which of the following will not
decrease?
A. Band width
B Overall gain
C. Distortion
D Instability
6. Regenerative feedback implies feedback with
A. Oscillations
B Step input
C. Negative sign
D Positive sign

7. The output of a feedback control system must be a function of

:A4 .

Reference and output

B Reference and input

& [nput and feedback signal

D Output and feedback signal
8. Zero initial condition for a system means

A. Input reference signal is zero

B Zero stored energy

C. No initial movement of moving parts

D System is at rest and no energy is stored in any of its components
9. The transient response, with feedback system,

A. Rises slowly

B Rises quickly

C. Decays slowly

D Decays quickly
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10. In a stable control system backlash can cause which of the following?
A. Underdamping
B Overdamping
C. Poor stability at reduced values of open loop gain
D

Low-level oscillations
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SECTION B (80 MARKS)

INSTRUCTION (Answer FOUR Questions only)

Please use the answer booklet provided.

Question 1

(a) A car is moving at a constant speed of 50 km/h, give the most important device for
the feedback element for the driver?

(5 marks)
(b) An automatic toaster is a loop control system.
(5 marks)
(c) Sketch the transient response?
(10 marks)
Question 2
(a) Figure 2 shows the response of a control system. Name A, B and C
4 _
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Time
Figure 1: Response Characteristics of A Control System
(15 marks)
(b) What is damping ratio?
(5 marks)
Page 4 of 7

SRD 25103 CONTROL SYSTEMS



JULY 2023 CONFIDENTIAL

Question 3

Compute the Laplace transform of the given function:

(a)
(b)
(c)
(d)

e % cos(3t) + 5e7% sin(3t)

(5 marks)
10 + 5t + 2 — 483

(5 marks)
(t2 + 4t + 2)e™

(5 marks)
6estcos(2t) — e

(5 marks)

Question 4

(a)

(b)

Figure 2 shows the block diagram for input — output relationship. Prove the equation
below.

L:% KG e

_IX
H <

Figure 2: Input — out relationship

So

6, KG

6, 1+KGH

(10 marks)

Consider the response to a unit step input of a system represent by the equation below.
Find the second order system step input, 6,.

irp + Zd6 + 106, = 106
dez "~ ~dt o T
(assume initial conditions are zero)

(10 marks)
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Question 5

A system has the following open loop transfer function:

1
jw (1 + jw0.5)(1 + jw2.0)

KGH (jw) =

Taking into account w= 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 rad/s.

(a) Write expression for gain and phase angle.

(b) Calculate gain and phase angle for a given value of w.

(c) Plot a Nyquist diagram and determine the system stability condition.

Question 6

A system has the foliowing open loop transfer function:

5

KGH (jw) = _
UW) = S A T w20y (1 + jwd)

(a) Determine the low frequency slope.
(b) Identify the break frequency and change of slope.

(c) Sketch an asymptotic gain curve for a system.
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(5 marks)
(5 marks)

(10 marks)

(5 marks)
(5 marks)

(10 marks)
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Table of Laplace Transforms

F(s)=L{f(t)}

£(t)=L""{F (s)}
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F(s)=L{f(1);

13.

15.

17.

21.

23.

25,

29,

31

33.

35.
37.

Vi

sin(at)

tsin(at)
sin(at)—atcos(at)

cos(at)—atsin(at)
sin(at +b)

sinh (at)

e* sin(bt)

e sinh(bt)

u_at .
te™, n=12,3,. ..

u (t)=u(t-c)

Heaviside Function

sF (s)- £(0)

2.

34,

36.

ei(

tpsp> -1
"% n=12.3, .

cos(at)

tcos(at)
sin(at)+atcos(at)

cos(at)+atsin(at)

cos(at+b)
cosh(at)
e" cos(bt)
e" cosh(bt)

f(ct)

S(t—c)
Dirac Delta Function
u (t)g(t)

t" f(t),

[0 f(v)av

F(t+T)= £(t)

(1)

n=123,...

1

s—a
I(p+l)

Sp+1

135 (2n—1)Jm

%™

5
s +a’
§?=a?

(s2 +z\2)2

2
2as”

s(sz+3a2)
(s2 +az)2

scos(b)—asin(b)

2 2
s”-a
s

2
s°—a”
s—a

2 5
(s—a) +b”
S—a

(s—a)z—b2

e“L{g(t+c)}
(-1 F¥(s)
F(s)

s
T —st
‘[0 e f(t)dt
1—eT

s’F (s)—sf (0)- £'(0)

s°F (5) _gmlF (0) _ g2 f'(O)--- —gf®2) (O)— f£a-) (0)

SRD 25103 CONTROL SYSTEMS

Page 7 of 7






