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1, [System Identification from Bode Plot, 20 pts]: Giveh the Bode log-magnitude of a transfer
function K G(s) as seen in Figure 1, where its DC plot is omitted intentionally. Please answer the
following questions: ‘

(a) Find the DC gain K in dB (NO guessing, calculation required). (5 pts)

(b)Find the magnitude of S(j50) in its dB value (NO guessing, calculation required). (5 pis)
(c) Identify the overall system with numerical values. (5 pts)

(d) Hand draw the corresponding Nyquist plot. (5 pts)

a; [Root Locus and Nyquist, 20 pts]: Given two different open loop systems displayed in Figure 2.

Please answer the following questions: Q},@Iw’{;“.
(a) What are the high-frequency characteristic for @‘7’\.%‘%‘33
' lm KGi(jw) and lim KGy(jw)
U (30 / LTIy

respectively. (That is, formula for high-frequency, w = co) (5 pts)

(b) Find the phase crossover point, if any. (5 pts)

(¢) Find the range of K for the two systems such that they are stable. (5 pts)
(d) In your view, adding zeros to a system brings what effects. (5 pts)
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Fig. 1. Bode zﬁagnimdﬁ plot of WG (s).
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Fig. 2. Root loci of two unknown svstems K'G1(s) (top plot)

and KG2{s) (bottom plot), respectively.

3. Q20pts) —d#l A B2 ERABEE (signal flow graph) 4o F B 3 557 + RIbk 42 Bimss dhsg

# ¥ (closed-loop transfer function) ((s)/A(s) «

R{s}

8]

B~ mHasl




B 3 ok K 210058 4 B AR LA A SR A

BlEMo 2R e LT aR s () 2B AHBEE £ %‘E 2R
B IBEE2 A BT BB R Y (B2 uirsD(~4E)
A B R v g e S0 aE g W e (e Y

FELAREEER (F) REL

AFARTE AT ER - B SETE

4. (20pts) &~ % % 5 . o .
C i ) AR A Mj’ THEA AT ERRLE - BOSERA (unit-step input) r {t) =185 Kpru
(damping Latm) TAETRT F2 W8 (perfornance index) %8I » F

SO

TR 0 esr-c 0 u B ¥ # (constant) BR RSB BRE BB (at rest initial Iy )

8 Tls{s+ 200

S.(H 20ps) AR M AHKLBR IR L P M HEWBREEM=1kg) K BB E T2 T HE=0NT/m) - B AMA 24
#(B=4NT-sec/m) « f1) *erziﬁftf‘%z NT) y“}%%dw% MEG=0GEETMBAN T EHERE) - # Ol Bl 50
B AR kN b - AT R AR

{a)(5pt) 8 Hipn M:amﬁ VORREIIE I )2 885 RH G() (B R by Gfs) =Y()/FG) )

(o) (5pt) F AM 6 PR S RLB R Fls) -

©)(10p) EAUEBM O AsRed R EHBENDH2 R E vy -

(NT)
VA
kg (1) [ SO
. A o
L A HEE ; :
ey K 1 2 3 4 5 6
7T 77 7 7 .
////f///'/'/ff’/f//%f/ i {',’//,[ ’/”7i”ﬂ’,%,&éx’/ﬁﬁ/fy T e
¥ (geen

B MR B 6~ oA fly Ay




