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Instructions

® There are 6 questions in 3 pages.

® Attempt all questions and write the answer in the answer-book provided.

® Only one hand-written, double-sided A4 sheet and a calculator are allowed.

® Total score is 100.

Question # Full Score Assigned Score

1 20
2 12
3 12
4 15
5 21
6 20

Total 100

Assoc. Prof. Somchai Chuchom



1

2

(20 points) In the contents of control system engineering, explain what you know
about the following terms/phrases;
1.1 Damping ratio
1.2 Dominant poles
1.3 BIBO Stability
1.4 PID Controller
1.5 Routh-Hurwitz criterion
1.6 Underdamped response
1.7 Overshoot
1.8 Setting time
1.9 Rise time

1.10Transient response

(12 points) Determine whether the unity feedback system with
G(s) = 240/(s+1)(s+2)(s+5)(s+6) is stable or not.

(12 puints) For the knowledge on the steady-state error specification, if a control
system has the specification K, = 100, we can draw several conclusions on the
system. Answer the following questions;

3.1 Is the system stable?

3.2 What is the system type?

3.3 What kind of the test signal input is used for the system?

3.4 What is the steady-state error (eg,) for the unit ramp input?

(15 points) Find the value of K to yield a 5% error in the steady state of a unity

feedback system which has the following forward transfer function

G(s) = K(s+12)
(s+14)(s+18)




5 (21 points) Given a unity feedback system that has the forward transfer function
K(s+2)

(s> —4s+13)’

5.1 Sketch the root locus

G(s) = do the followings;

5.2 Find the imaginary-axis crossing
5.3 Find the gain, K, at the jw -axis crossing

5.4 Find the break-in points

6 (20 points) For the unity feedback system shown in Figure 1, if G(s) = s(s+2)(s+4)
Design the phase-lead compensator for the compensated system to have K, > 2,

¢ = 0.5 and the dominant poles with @, =3.
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Figure 1
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5.3 “ldfhmﬂﬁ“lugﬂ 5.1 (9 AzuUY)
Earliest Start (ES)
Latest Start (LS)
Earliest Finish (EF)
Latest Finish (LF)
Total Float (TF)
Earliest Occurent Even Time ( EO)

Latest Occurent Even Time ( LO )

VBINNIU (Activity)
VDINNIIU (Activity)
VOINNNU (Activity)
UYDINNIU (Activity)
VOINNIU (Activity)
m@ﬂnﬂl‘ﬁ@ﬂWﬁﬂI (Event)
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(9 5 591 15 AZLUY)




U 1 2 3 4 5 6 7
nawheu () 12 30 6 24 15 7 10
WEIGHT 1 2 1 3 3 1 1
PRIORITY 1 2 3 3 1 2 1
(MYUA PRIORITY 1 gagA tag 3 cﬁ'rqm

Y

adty o w Yy o Ad o . .. Aadaa g Yo ¥ ' g
6.1 I59R19 VY Ao ldvomruaniing Weight 1421¢ Priority Y015 (U9 6.1 “lwmmumammmu)
(3 AZUUU)

Yy oA

v
Y o w Y . ' 1 Y ad a o .
6.2 991U IN Mean Flow Time (F) fimtieanigadiu7t a5l Taglaifiansaniia Weight uay

.. A o Y A @ = 1 ° = A v =

Priority Taaioinan 114 20 wu. wIesdnsidongadon 9 wu. uaziinudn 32 vu. niesdnsde
v '

= Y 1 o 1 I~ ' . - 1 =1 -
NATIASHYATDY 17 ¥, LAZIADIUIETI9IU 1HH1A1 Mean Flow Time ( F)uazaunasa (J)

Tuszuv

(6 AU )
- Y . . . Y 1 a - a a a '
6.3. 991909 11 Weight 1182 Priority wiouvaunasalu (Fw) uABNANYA uaziaumls Tae

Y ' —
W19 Weight 1A Priority Wi aumannasanluszsuy (v)

(4 AZLLUU)

a4




H

6.4. MWdaddulasAnmmz Priority wienmandvanlu (F) Srmnnfigauasiininls Taoido
o Y A @ a g T o 1 Y 1 a
w1114 40 v, inFeadnsidedoamyadon 19 wu. uaziimonsy wlewmAuaasnuluszuy
(J)

(6 ASUUU )

minume 40 6.2,6.3, uaz 6.4 WnansmlunszamdoreuTasnans ldguodhla

(19 AZUUU )




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

