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2002 National Exams

98-Mec-B4

SYSTEM ANALYSIS AND CONTROLS

3 Hours Duration

NOTES:

I. If doubt exists as to the interpretation of any question, the candidate is urged to submit with

the answer paper, a clear statement of any assumptions made.

Candidates may use one of two calculators, a Casio FX-991 Q! Sharp EL-540. This is a2.

3.

.Closed Book exam. No aids other than semi-log graph papers are permitted.

Any four questions constitute a complete paper. Only the first four questions as they appear

in your answer book will be marked.

All questions are of equal value.4.
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Draw the Bode diagram representation of the frequency response for the transfer

functions given by:
1.

GH {5)
= -(5 + 3)-

(52 + 45 + 16)a)

(1 + 0.5 5)
= -"-

52
GH (5)b)

2.

K
GH (5) =

a)3.

b)

10 (20 + 1)
= ~ .

(0 + 2) (0 + 5)
f(~y{~

d
dl

where D =
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Determine the position, velocity, and acceleration error constants, and the steady-
state error to a unit step, a unit ramp, and a unit parabolic input for the system
shown in the figure below.

4.

To improve the transient behaviour of a system, a controller with proportional and
derivative action is added as shown in the figure below. Determine the value of
k such that the resulting system will have a damping ratio of 0.5. What is the
response c(t) of this resulting system to a unit step function r(t) when all initial

conditions are zero?

5.

c (5)
.>,.~

~

Page 3 of 4



008"'~

-1...5.R-

C
\

Q"
I!.I0-"
Ia-

~
I

..
-.. ..+

 
""' 

I.. 
;

1
R

 
+

I
'Q

' 
~

 
0- 

~
I

R
 

~
 

I 
~

 
I 

Q
 

N
 

-Q
 

,

..0- 
+

+
~

 
0-

~

V
I

~
IaI~
I!t"

I~
I~ ~

'-'~~
I~

~~
Ia

I
~

I
~

I
"' 

Q
 

+
 

:s 
+

 
-+

1-1
1

=
- 

"'..1- 
"'

1
S

- 
0- 

Q
 

Q
 

-.

a'-'
+

 
...

-~
t!.

0-;0"..~vIP
age 

4 
of 

4

~...

~0..E
:

,..,..

~£

I

':§

~
 

:"" 
.~

 
!'"'

~
I

~
 

~
I

~
 

~
 

~,
, 

-.-
, 

+'c..::.

-'3

>
:,~

~
~

~
 

~
 

~
 

"

+
 

I\ 
R

"'( 
I 

~
:,. 

;
...~

 
~

-.-~
 

~o
I 

3"
~

 
f-J

~
 

-

-.-~

I
~a0.

I
!=
-~o

I~

r--
>'V~9 

~

~
 

>
" 

~
>

 
r--

z 
f11

cn"%
1 

0-
0 

I

" 
-

3:

~>;icn

~~t'"'
tt10\I--()§-S

.
E

:

~-

?'

~
I~


