511)grafiklerini cizin.
a)u(t) (birim basamak) b) o(t) (impuls)
Bu fonksiyonlarin kullanimi ile ilgili olarak elektrik muhendisliginde ve makina muhendisliginde

512)Asagidaki devrelerin transfer fonksiyonlarini bulun.

R1 Cl Rl
| -— T
+ R, v, + Ry V, + clT v,

Vi Vi Vi

Rl L1

+ Ly Vo +
Vi Vi
R C
R, S \ 1

Rb C
Ra b
a Ra
v, e | I v B
— " + Vo —L— + Vo
1 L
= ) .l =
Not [a=Ib (ideal opam akim cekmez) [a=Va/Ra, Ib=-Vo/Rb, — Vo/Va=-Rb/Ra
Rb Z,
oy 4
v ST -
a - V, L
== ’7 + Vo _l_T + Vo
L e
= - .l =

ornekler verin.



Vi (s)

V.(s)

i

1) 562) Find the transfer function of the following circuit.

-

Vi(t
N Ra G, —— Ra Vo(t)

563)
Ahstirma

1. Sf&k_il- 2_34‘te verilen islemsel kuvvetlendiricili kontrol elemanlarinin
her ikisinin de G_(s) =¥, (+)/1;(») toplam transfer fonksiyonunu bulunuz,

1080 k{2 L uF

I ka2 A A '\r—i%

VW—
vilt) vi(t) >J“)
vio(t) -

500k | uF

(8)

517)Asagidaki devrelerde toplam transfer fonksiyonlarini bulun.

1 S+2
7) G1(S)—a ) GZ(S)_E
Y(s)
X(s) _J;?_, a() > X(S)_JE%)_—> & ] e L,
4) Y(s) oranini bulun.

X(s)



Xs)_4 + Gls) Gas) Yis)

v

dx _ x(t+T)-x(t)

dx
6) Using the approximation E T . calculate x(0.1), x(0.2),x(0.3) for the following differential equation. E =2

x> +6(t). x(0)=0, Assume T=0.1.

s+1
7) Find Steady state error e for the following systems. G(s):—2 , X(t)=u(t).
S+

Y(s)

e

Y(s) + G(s)

Mmag

Reel

v

Y=KG(X-Y)
Y+KGY=KGx
Y/X=KG/(1+KG)



1

Ki
Y)_ KGk) _ sl - K
X(s) 1+KG(s) 1+K1 s+1+K
s+1

paydanin koklerinin geometrik yeri

121)
s?4+2s=0 koku nedir — $=-2, $,=0

s2+2s+0.1=0 koku nedir — $,=-1.94, $,=-0.05
§24+2s+0.5=0 koku nedir — $1=-1.70, s,=-0.29
s2+2s+0.9=0 koku nedir — s;=-1.31, s,=-0.68

s+2s+1.1=0 koku nedir — s=-1-0.31j ,  s;=-1+0.31]
s+2s+1.5=0 kokunedir — s;=-1-0.707] ,  s,=-1+0.707j

§42s+2=0 koku nedir — s;=-1-1j, sr=-1+1j
s*+2s5+5=0 koku nedir —  s;=-1-2j, $p=-142j
§>4+2s+10=0 koku nedir — si=-1-3j, sp=-1+3j
s+2s+100=0 koku nedir — s;=-1-9.95j, 5,=-149.95j
s242s+10000=0 koku nedir — $1=-1-99.9; , $p=-1+99.9;
#mag
Reel
_2 "

s>+2s+K=0 denkleminin koklerinin geometrik yeri

131) G(s)=—————
) 66) s +2s+0.1
X(s) Y(s)
—_t?—r K » G(s) >
L
Y(s) _ KG(s) _ 2425400 _ K
X(s) 1+KG(s) |,k 1 s°+25+0.1+K
s +2s+0.1
141)

s*+K(2s+3)=0 denkleminin koklerinin geometrik yeri



1.5

0.5—

0.5

1.5

X(s)

Y(s)

_JE?_. K »| Gls)
2s+3

v

G(s)=
(s) 2
K2s+3
Y(s) KG(s) g2 _ K(2s+3)
X(s) 1+KG(s) 2s+3 2+ K(2s+3
s) © 12 (25+3)
141)
X Y
(s) < 6 (S)ﬁ;
Ei H(s) |e
2s+3 S
G(s)=———, H(S)=—1
§ S+L i
Y=KG(X-HY)
Y+KGHY=KGx

Y/X=KG/(1+KGH)

K25+3
Y(s) KG(s) g2 _ K@2s+3)(s+1)
X(s) 1+KG(s) 1+K25j3i s°(s+1)+K(2s+3)s
s s+1

8)Fiziksel sistemlerin cogu dogal olarak kararlidir.



9)Kapali cevrim devamli kararlidir.
10)kapali cevrimin avantajlari

11)kapali cevrimin dezavantajlari
a)
b)
c)
12)Asim(overshoot) ne kadar buyuk ise o kadar iyi tasarlanmistir. hedef yuksek asim elde etmektir.
13)Yerlesme zamani .....
14)yukselme zamani
15)??? hatasi

1. Aqik cevrimli sistemlerin yarar ve sakincalanm siralayiniz,

2. Kapali gevrimli sistemlerin yarar ve sakmcalanm swalaymnuz.

3. aa ve da kontrol sisterlerini tanimlaysniz. -

4. Bir sayisal kontrol sisteminin siirekli verili kontrol sistemine dstiinliifiinii

belirtiniz.
5. Kapali gevrimli kontrol sistemleri genellikle agik evrimli sistemlerden

dsha dogrudur. . M
6. Geribesleme bazen bir kontrol sisteminin duyarhim dizelimek

igin kullambr, D (Y
7. Bger agik gevrimli sistem kararsz ise geribesleme uygulayarak .

kararlik her zaman artinlabilir. (D) (Y)
8. Geribesleme bir frekans bblgesinde sistem kazancin artunrken

diger bir béigede azaltabilir. ' m (V)
9. Dogrusal olmayan elemaniar bir kontrol sistemine bazen davranigt

diizeltmek fizere yerlegtirilir. m

10. isaretlerin tabiat nedeniyle ayrik verili kontrol sistemleri gilriiltiye

karg: daha hassasur. D) (Y)

351)Asagidaki sekli yorumlayiniz.

b
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2-1. Agafadaki fonksiyontarn kutup ve sifirlanm (varsa sonsuzdakiler dahil olmak
lizere) bulunuz. § - diizleminde sonle kumplan X ve sonlu sfirlan © ile igaret-

leyiniz.
10(s+2) o M0+l
& Mg ® Oty
10(s + 2) ' W .
I T ® )= e e+ D

2-2, Agahidaki fonksiyonlann Laplace doniigiimlarini bulunuz. Uygulamb:ld:gmdc
Laplace donasiimlerine iligkin teoremleri kulianinz:

(@) gl =5eYull, (b) 2()=(1sin 2t + e*ur),
(© g0=2esin2ufr), (4 g(i)=sin 2 cos 2 ufr),

(&) gl}= ?:a eM"8(1=kT),  &{r) = binm impuls fonksiyonu.

2.5, Aafhdaki diferansiyel denklemlen Laplace déniigiimii uygulayarak ¢oziinfiz:

(a) - dj:[:) % 4fiy=e’uff)  Baglangi kogullanmn sifir
oldugu varsayilacakur.
dx,
O =50
dxy(f)

T=—h=(r)—h:(t)+u1:} ' y0=1 x0=0

2.6, Agaldaki fonksiyoniann ters Laplace dénigiimlerini bulunuz. fliin G(s)'i kismi
kesirlere ayinmz, sona Laplace doniigim ublosundan yzrarlamniz.
kesirlere ayumada elinizin alundaki herhangi bir bilgisayar JEOGEATL vy

ise h.llla.mnr: , > ‘ ' - *g
1 10 2
b S ——,
{ﬂ:' G{S} .ffi T 2-}(5"’ 3] { ] G{ﬂ !‘,E + lﬁd’-? 3] e
002 d aBtB
{c) G{I:Iﬂs‘{fdhfl}[:i-'.} 250 (d) Gls) ers+2)
1 o US+s+1)
© Gz M = SEe sy

2-7.Asajidaki matrislerin toplam ve farklanm aliniz. Gok kolay oldugundan bir
bilgisayardan yararlanmayniz:

_ 2 =2l {|l0 0
(a) {5} ]+|:10 :g () [0 101-13 4,
= = 3 O 19 4
,1_3 1 1 0 -10
s+1 5
{.';] ¥ 1 .
2 1 5 - 1
- 0 — 5
| & s+3) *




2.9. Agafadaki cebrik denklem takimlarmu Ax = B bigiminde ifade ediniz.

) xt+xn- =1 {b) L+ - =1
-4 +3%= x=1 G +35— k=1
31,*51,—1]31:{]. le-‘z‘ri =0.

Bu denklemlerin dofrusal bagimsiz olup olmadifm: gérmek izere A matrisinin.
tersini bulunuz. A matrisinin tersini bulmak icin MATLAB ve benzeri bir-

bilgisayar programindan yararianimz. Denklemlerin dofrusal bagimsiz olma-
mas) halinde x,, x; ve x,iin bir ¢éziim verilebilir mi?
2-10. Asafidaki birinci mertebeden diferansivel denklem takimim
ax(i)

— = Ax() + Bu(o)

vektir - matris bigiminde ifade ediniz.
% =—x(t) + 2x,(1)
280 = 20 + 3500 + 0
D0 50+ 380 - 140+ 1),

2-11. Asahdaki matrislerin, efer varsa, terslerini bulinuz. Problemlen Snce elle ve
sonra meveut hethangi bir bilgasayar programiyla ¢ozilndz:

5 3 : 3 0 o
() A=|, _] : B A=|l2 1 2.,
i _ 0 1 -
. 1 3 4 0 1 0
€ A==l 1 0], @ A={2 2 3
-1 0 -1 0 1 5

2-12. Agaghdaki matrislerin rankn bufunuz:

(a)

oo o wal
—
o
=
=1
o e
-~
L BG

(c)

==l
- =
2.2
=y
o
|ﬂr—-|
[= N =}
Lh O
L=l |



3L 1) girig ve ¥(1) cikig olmek lizere asafidaki diferansiyel denklemler dogmsa
zamanla defiismeyen sistemleri ifade cimekiedir. Her sisteme iligkin ¥(s)

transfer fonksivoouny ufunuz. g
®) d‘jf] +10 E‘Tﬁ\» df' + SY0) = 5r(0),
© "Tﬂ” +10 d;"l_i'} +2 df +3(0) +2 L yeeMt = ‘T £,

(d) E%Eﬂ+mdi;ﬂ+-5ﬂr}:n:ﬂ+b{!ul}- _

3-17.§ekil 1-7°de gorillen giines kolekibriine. ait anten kontrol sisteminin blok
diyagram $ekil 3P-17"de verilmistir. N(s) ijareti anteni bozucu olarak etkileyen
rizgan ifade etmektedir. G,(s) ileri besleme transfer fonksiyonu, N(s)’in ¥(s)
gagina etkisini gidermek icin kullanuhr. Y(s)N(s)| . transfer fonksiyonunu
bolunuz. N(s)’yi tamamen gideren G (s) ifadesini bulunuz.

A Anten kont-
1ol sistemi

i)

5)Durum denklemleri formunda yazin.



Find the characteristic roots

dy

——+y—2u +aw=0

dt

dw
— —by +4u =0
dt

213) Surekli hal hatasi e yi hesaplayin.

X(s)

— 3| Gls)

Y(s)

s+1
G(s)=——
s+2

, X(t)=u(t).

G(s)

Y(s)



EE351, Principles of Control Mid Term Exam 11. 3-12-1407 24-12-2006
2)Y(s)=L2, Calculate and draw y(t)
S

X s+10

2) Calculate y(t) and draw y(t) for the following system. if x(t)= 6(t) . 6(t)) is impuls function.
SLALL S T
— 1 ST+28s+5 |——

3)State True or False

Disturbance signal in control systems is
————————————— a)Desired signal

b) Unwanted input signals

c¢) Output signals

4)A general type control system diagram are shown below

R(s) + Ge(s) G(s) Yes)
)y 47— y(t)
H(s)
Write the meaning of each term
(t) = y(®) =
G(t) = G =
H(s) =

The main purpose of control system is

5)The input to the following system is r(t)=10 u(t) (u(t)

is step function). The output are given below
Calculate approximate values of Tr, Ts,Tp,Mp.

r(t) G(s) | v
R(s) Y(s)




18

16| i
12 b /\ i
- ~

BV\/V _

a 2 kS B g8 10 12
time(secaond)

6)The input to the following system is r(t)= 10u(t) (u(t) is step function). The output are given below
Calculate approximate value of e steady state error.

20

R(s) Y(s)

r(t) G(s) | v(b) " \/ \/ R

tirme(second)

7)The poles of linear systems are shown below. Write the approximate values of dominant roots for
each system.

4 Im 4 Im

x 16 X 16

X T4 X T 4
L T

86 -4 2 4, 8 -6 4 2 1

X x 13

x Iy x 17




4 Im Im
X T 6 6
+ 4 T+ 4
o T2 Re T 2 Re
|
56 4 27 _Ez s 6 4 D | _Cz
— _4 -1 _4
X T 26 * 5
A Im A Im
X T 6 XT6
T 4 T 4
+2 Re T 2 Re
———%—o—> ¥ttt
8 -6 4 2 4 8 -6 4 -2 +
) -2
—_ _4 -1 _4
S Lo x L
8)Draw approximate step response for the following systems whose pole locations are shown below.
A
A Im
XT6
T 4
| | | | T 2 Re >
—— 0 > time
8 -6 -4 2 + 5
T -4
Xt -6
A
Im
6
4
| | | | 2 LRe . >
|_8 —|6 _I4 1_2 0 time
-2
-4
-6




A Im

X

Re

»
»

6
T4
2
U
2

T 4
+ 6 X

time

9)Using Routh Hurwitz creteria , find the values of K that the following system is stable

K

G(s)=
(s+1)(s+2)(s+4)

(s) T

-

G(s)

Y(s)

10)Draw approximate root locus for the following system

G(s)=

K(s+1)
s(s+2)(s+4)’

11)The gain and pole locations are shown in the following figure. Calculate G(s)

K

0
0.1
0.11
0.15
0.2
1.
1.5
2.
5.
8.
9.8
9.8990
9.9
10.
100
1000
10000
100000

St N}
-3. -2.
-2.6 -2.5

2.55-0.148]  -2.55+0.148]
2.6-034i 2.6+ 034
2.6-049  -2.6+0.49i

-3.- 1.4 3.+ 1.4
-325-1.71 3.2+ 171
-3.5-1.91 -3.5+1.91
-5, -241 -5.+2.4

-6.5 - 1.91 -6.5+1.91
-7.4- 0.491 -7.4 +0.49i

-7.4 4 -7.45
-7.4 -7.5

-7. -8.
-5.063 -99.9
-5.006 -999.9
-5.0006 -9999.9

-5.000001 -999999.9

X(s) J?

G(s)

Y(s)

A




EE351,

2) Find the transfer function % of the following system.
S
Y
X(S)_—I; ‘l‘ G](S) N Gz(S) (S) >
SRS &
H](S)
H2(S) <
2

3) X(s)= 38" +2s-11 2s-8 + ! Calculate x(t)

S +75 1255139 s°+4s+13  s+3

4)Calculate and draw the output y(t) if the input is x(t)=5(t). Write the output y(t) on the figure.

X %‘L P+ast13=0 > §;=-2+3i, s,=-2-3i
X)) Ye $-4s+13=0 > §,=2+3i, s,=2-3i
AY(O= Ay(t)= Ay(t)=
;t Vt ¢
2)G(s)=—— b)G(s)= OG(s)=—
s+1 s?+1 s?—1
Ay(t)= Ay(t)= Ay(H)=
=t Vt ¢
d)G(s)=—— YeTe) I — I
- s? +45+13 RIS P

3
5)Write state space equations for the differential equation dT§( =U, y=x, U:input, y:output
s+1

7) Calculate e, for the following closed loop system. G(s)=————,
s +4s+4



X(s) 4 o® e |

—>

8)The benefits of feedback are

a)

b)

¢)

d)
Write the answer in terms of (sensitivity, stability, steady state error, transient analysis(peak time, rise
time, settling time) .

9) y(t) and z(t) are step response of the following systems ( u(t):step function)

= | 1|0 o | 1|2
Xll(S) s+a | YO XZQ(S) s+b | Z(6)
output
y(®)
7(t)
| > time

State True or False
a) | aj>b|
b) a<0, b<0

¢) Lim y®= Lim z®

t—o0 t—o0

d Lim y®=1

t—o0

10)Using Routh Hurwitz creteria , find the values of K that the following system is stable

oo KG-2 X@s) + G(s) Y(s)
(s+1)(s+2)(s+4) %—
11) Draw root locus for the following system.
Y(s)

_ K(s+1)(s+2)

Ge)= 2 —?—X@ R o)
s (s+5)(s+7) —
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