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MKT3122 Otomatik Kontrol /Automatic Control
1. Soru/question

Soy/Ad:
Sur/name: Numara/No:
Tleri yol transfer fonksiyonu KG+15) _ bfan bir birim geri beslemeli kontrol sisteminin kok yer egrisi -2.7 +

s(s—1)(s+10)
3.71i noktasindan gecmektedir. Bu noktada kontrol katsayisi nedir? Bu noktanin séniim orani nedir? (1+KG(s)
= 0 esitliginden faydalanip verilen kok degerleri i¢in K y1 ¢ekebilirsiniz.)

K(s+1.5)
s(s=1)(s+10)
system is passing through -2.7 + 3.71i. Find the corresponding gain of the control system for this point. Find
the damping ratio for this point.

A unity feedback control system with a forward loop dynamics of is present. Root locus of the
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MKT3122 Otomatik Kontrol /Automatic Control
2. Soru/question

Soy/Adi:
Sur/name: Numara/No:
a. Asagida kapal1 cevrim bode diagrami verilen sistemin kontrolcii tliriinii verilen formiile

gore soyleyiniz (grafik basliginda). [What is the control type of below system in
graphics. [title]

b. ®=1 ve 10 rad/sn i¢in genlik ve faz acilarini sekil iizerinden bulunuz. [Find magnitude
and phase angles for =1 ve 10 rad/sn from graphics]

c. Bu sistemin giris ¢ikis genlikleri arasinda fark olmadan cahisabilecekleri cahisma
frekansi araligi (yani sistemin bant genisligi) nedir? [What is the bandwidht?]

d. Bu bant genisligi icin faz acisi nasil degismektedir ve calisma performansim sizce
nasil etkiler? [what is the change in phase angle for the bandwidht and how does it affect
the working performance?]

Birim geri beslemeli kapali gevrim sistemin Bode ¢izimi / Bode diagram of unity feedback system
G(s)=10/[s(s+5)]
T

Genlik/Magnitude (dB)
& \
5]
I

Faz agisi/Phase (deg)
o
3
I

-135 —

-180 k= |
107! 10° 10 102
Frekans/Frequency (rad/s)



Hu xfé“a?, Z/ua Z;% :

€pe = Z(m s £ () g"+2,§w.ns+w,\:0
50
e
-
Ma%i mum Nershoot - o J/‘/4 - ——-——*Wd
B-Cdi
L 0.(’4—2.4] J\/\(
r= o Jon
e 3.2 04 740.65 *
fum /
KP—;: &fm 663) e‘f>$=
bz 478 1506 e +kp
n K’D_:{f'm 56'(;) essr;,i—
$20 Kv_
G(S)- KS{ + Kjl s oo KS/L - @(_S. a,—.-'&'m 526(5) stf ‘_L__
T Sy S+S, s +s, Ps) R Ko
Ksi= |6 +5,) ﬁ‘m]
)
b 2
’ §ea, " b o ra,_s+a, =0
s 4 a, a, ---
n-lia ag as ---
s1-2. b, ba I 92
: 5 —(a, Q3
= a‘(
o | a
§ 6 "' Q abi
2 = 2,
g (,74’4-() AJ0° 1 Em 'f-f/‘(QC;)H,(S)—-O ‘
c = = ' ‘
5 [n-ml |G erd, o] = ;
| 2 rea/ arts g/ 8;“1 a’ct(‘%() {K J
- e
3. 2 pote " cdno RYCORE /G GH0)-@znT K70
"L —7r r\.
(K1 L terzd \
jd:(’)Hl(,) =O A ‘
ds T [s+27] 3

f

~
u



Cocond order system

UJ,'\Q'

MG) = l(f) = —
R

E4+20w,5 %
Wwe = WAW

M = ,,i___- £O 307
231-3* {

,IZ
BW=uw, [C(_ZJL)*W]

e ) 1
g ey G20 B G

|2 (Fw,)| d B
M = [LC¥s) ~{€0°

= -20 &3(

9 hase marper =




20192
MKT3122 Otomatik Kontrol /Automatic Control
3. Soru/question
Soy/Adi:
Sur/name: Numara/No:

Iki sistemin referans ve bozucu etki girisleri i¢in ¢ikislar aralarindaki transfer fonksiyonlarini
yaziniz, fark varmi tartisiniz.
Iki kontrol sisteminin davranis olarak farki nedir? Yerlesme zamani mi, kararli hal hatasi, vb.
hesaplayarak farki gosteriniz.

Find the transfer function between input (R or D) and output (C) of two systems below. Discuss
the difference.

What are the behavioral differences between systems? Settling time, steady state error, etc?
Calculate and show.

R _—.l.._| F\]—-— % —h-fj—}—-— ql : - ('

‘|‘ ™ N
- - - » \ » 1 ~y
R N K ld}' s(s+1) = C
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MKT3122 Otomatik Kontrol /Automatic Control
4. Soru/question
Soy/Adi:
Sur/name: Numara/No:

Asagidaki uydunun giines panellerinin birim geri beslemeli kontrol sistemi ileri yol transfer
fonksiyonu asagidaki gibidir. (unity feedback control system forward loop transfer function is
given)

20K
s(s* + 20s + 100)

Sistemi kararsiz kilan K degerini bulunuz. (what is the boundary control parameter for
instability)

G(s)G(s) =

Radar antenna

Rockets

Adjuster
rockets

' { I S — 2 (-;
.J  United States

Space shuttle
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Soy/Adi:
Sur/name:

20192
MKT3122 Otomatik Kontrol /Automatic Control
5. Soru/question

Numara/No:

Asagida blok diagraminda verilen system i¢in, Kp ve Kp diizleminde, (A control system
is given below. In the plane of Kpand Kbp)

a.
b.

C.

Kararhilik bolgesini gosteriniz (show the region of stability)

(=1olan bolge, cizgi veya noktayi gosteriniz.( show the region of damping
ratio, 1)

wn=50 rad/sec olan bolge, cizgi veya noktay1 gosteriniz (show the region
of undamped natural freq. of 50 rad/sec)

Bu sartlarin hepsi ayni anda saglanabilir mi? (Is it possible to maintain
a, b and c all together)

R(S) K, +K,& 100 Y(S)
—» ? — —>

g b
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