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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 
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1 (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 

2 (12 points) Determine whether the unity feedback system with 

G(s) = 240/(s+1)(s+2)(s+5)(s+6) is stable or not. 

3 (12 points) For the knowledge on the steady-state error specification, if a control 

system has the specification ic = 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 (e55 ) for the unit ramp input? 

4 (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) 
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5 (21 points) Given a unity feedback system that has the forward transfer function 

G(s)= 2
K(s + 2) 

, 	do the followings; 
(s —4s +13) 

5.1 Sketch the root locus 

5.2 Find the imaginary-axis crossing 

5.3 Find the gain, K, at the jco -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 lc z 2, 

4-  = 0.5 and the dominant poles with con  = 3. 

+ 	 c(s) 

R(s) 
	c 	■ 

G(s) 
	 ■ 

	

-■ 	 

Figure 1 
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TO 	 1413Jrffli fl 	 11lVi 	  

4. Tlfl Project Management with CPM 

4.1 IRIEJLIFZIllpu flin (Arrow Diagram) Tallf15111-ndallicr4 Iflt.11995)  Dummy Activity D11;11 41/1111  (d1191 

Dummy Activity IT1f1b61-191f1-354_11-Mcli fIlliflflt,itt`WcW) T911114fIlat,'Mlliit'll-Ii11114114d15 

1114 	 A 	 t31J1f151f115. 

1114 	 A 	 allfi0141114 B 1.1,fti C 

111-1 	 B tnt,' C 	 daifiD141114 D 

1114 	 D 	 ti1Jd01,11114 E, F, G, H, I, aft' J 

1114 	 E, F, G tn H 	ai lffiaculiu L ttflf, M 

1114 	 I, L btflf, M 	 bilJd014511-1 N 

1114 	 J 	 a111i8141114 K 

1114 	 K 	 tillflOcW N 

111-1 	 N 	 1114VI,M0 N1 

( 10 t-1,10,1414 ) 
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4.2 T111 CPM cicd 4.2.1 U11 4.2.2 iqtJU41,1414,1,1111301,61101.40E1110114 61Y)16U01117t:Wil ( 48M: 3 flt:11,1414 

571J 6 flt:111414) 

- ilni flliVu'uwilfr 

- d1lkin1u1rrani3ariqicilttfilii1119,n401 

tillaitiluuw,15 qt'llibitumuc“ 

Ili 4.2.1 

,1114.2.2 

(40 4 5-DJ 16 na,11,ww) 
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5. 	-111 CPM Network 11,1rd 5.1 i'-306UcitbV10111.-IttdD`.11,1Th (Activity) Ala t-mlii1911/111-uelicw onhaluivo 
15 

l'a 5.1 

5.1 trliAT1119fltiqgad'Unillq ( 5`cti,141cVlial-rn11) ilfilaill51,Mtijf1T11.11111100d1115 ( 5 fitIan-A ) 

5.2 lchiillt1f1-313J113J161101 Total Float (TF) LM'f,ildTct,10911:111-1f1151411140d1115 ( 1 f1,1111141.4 ) 

10 
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5.3 1thinnf11111411.1 5.1 ( 9 flnart4 ) 

Earliest Start (ES) 	 110111f1111-1 (Activity) 

Latest Start (LS) 	 11011111M (Activity) 

Earliest Finish (EF) 	 11011/f11114 (Activity) 

Latest Finish (LF) 	 11011/t11114 (Activity) 

Total Float (TF) 	 6110111nlicw (Activity) 

Earliest Occurent Even Time ( EO ) 611011/ flbli q f115 ill (Event) 

Latest Occurent Even Time ( LO ) 	 61 O yl lfltli T115tIf (Event) 

(40 5 5 -DJ 15 f11,11,141-) 
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ISO 	 1,1111frfr 	 5111V1 	  

6. 1511111NSV19:11f15altlt1l5ft910i'flqtlmerrA
4 

A 1 Gip t1114i1i1uirll11am1nk4l4 

liu 1 2 3 4 5 6 7 

tw-rvilliu ( isu.) 12 30 6 24 15 7 10 

WEIGHT 1 2 1 3 3 1 1 

PRIORITY 1 2 3 3 1 2 1 

(6111142 PRIORITY I rjjlqo I,M2,' 3 Alrfq) 

6.1 'A414Aili,9111 :1161441061111,Whiriil Weight um; Priority 	( 'LID 6.1 111111411-AdllfM1 11117,'!/) 

( 3 fia,itrucu 

9.) 
6.2 GA1A11.11114111)  Mean Flow Time (F) J9 11111/1  iqtlal915f111111 Weight UM'', 

Priority Ifleitilariblnelin4 20 951.1. If1101f15LREJ1itpl'ia1J 9 9511. IAM.3911111,a1 32 1f 1J. LfltD\Afl5CRO 

Of1f151bbM,Titpl'iMJ 17 Mi. UMTI1dOTIAtVf591111 111111fil Mean Flow Time ( F )ttflc,,'.,f111,P,MATIA ( J ) 

11,152",1111 

( 6 fliltb1414 ) 

G 

6.3. 	
q 
VII Weight UM', Priority 1/5"01.1111filLP&J1114 t14 ( Fw )11t1-1/11fIllqq tbM,11f11tT1115 10E1 

ihilt1111;1'1 Weight 	Priority Ilf D1.1111d1b9A011111115V111_1( N7) 

fl`.'11,1flI) 
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	 1.413JVcfp 	  iiirr 	  

6.4. 111(14161111IWAMPIAllt,' Priority dallillfiltPh1114114 	) 	 iotnria 

111110414 40 TU. tfl101it-niawialvivrou 19 1111. tI,M,1/1014 1J lAlfOUVilfilbP'd0111411M:',1JU 

(J) 

( 6 f1 1,,dttl,r14 ) 

Ta1ut119 110 6.2, 6.3, UM,' 6.4 14')1q11511AllUf15,̀'AlchrUarfaciiIfltn1qt1511AlickTVAIMC Gh 

( 19 MaditrW14 ) 
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