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National Exams May 2016

07-Mec-A3, SYSTEM ANALYSIS AND CONTROL

3 hours duration

Notes:

1. 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.

2. Candidates may use a Casio or Sharp approved calculator. This is a closed book exam. No aids
other than semi-log graph papers are permitted.

3. Any four {4) questions constitute a complete papcr. Only the first four (4) questions as they
appear in your answer book will be marked.

4. All questions are of equal value.
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|. For a sccond-order system with transfer function

G(s) =

3
sP+2s—3
determine the following:

a) The DC gain;

b} The final value to a step input.
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2. Find the time function corresponding to each of the following Laplace transforms using

Partial-fraction ¢xpansions:

a) Fs)= —2
s (s+2)

b) F(s)= 10
s (s+1) (s+10)
C) F(S) —_ 3542

5%+ ds + 20

3. Consider the system 1.0

RH@—) K

T

> s+3
s (s2 + 45 +5})
1
-
(s+1) [~
System 1.0

ay Using Routh’s stability criterion, determine all values of X for which the system is

stable.
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b) Sketch the root locus of the characteristic equation versus K. Inciude angles of departure
and arrival, and find the values for K and s at all breakaway points, breaking points and
imaginary-axis crossings.

4. Sketch the asymptotes of the Bode plot magnitude and phase [or the following open-loop
transter function.

100

L(s)=
s(0.1s4 1) (0.55+1)

5. A position control system has the closed-loop transfer [unction (rncter/meter) given by

Y (S) ng + bl
R{s)

s?+a;s+a,

a) The steady-state error to a step reference is zero.

b} The steady-state error to a ramp reference input of 0.1 m/sec is not more than [ mm.

6. Usc Routh’s stability criterion to determine how many roots with positive real parts the
[oliowing equations have:

a) s+ 85 +32s2+ 80s+100=0
b) s +10s" + 305 + 80s? + 344s + 480 = 0

¢) s* 4288 + 75725+ 8=0



07-Mec-A3, May 2016 Page 4 of 4

Table of Laplace Transforms
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