
511)grafiklerini cizin.   
  a)u(t)   (birim basamak)    b) δ(t)  (impuls) 
Bu fonksiyonlarin kullanimi ile ilgili olarak  elektrik  muhendisliginde ve makina muhendisliginde  ornekler verin.  
 
512)Asagidaki devrelerin  transfer fonksiyonlarini bulun.  

  

 
 

 
 

 
 
Not Ia=Ib   (ideal opam akim cekmez)        Ia=Va/Ra,    Ib=-Vo/Rb, → Vo/Va=-Rb/Ra   
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1) 562) Find the transfer function  
(s)V
(s)V

i

0   of the following circuit.  

 

 

 
563) 

 
 
 
 
517)Asagidaki devrelerde toplam  transfer fonksiyonlarini bulun.  
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4)    
X(s)
Y(s)

   oranini bulun.   
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6) Using the approximation 
T

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

= .  calculate  x(0.1), x(0.2),x(0.3)  for the following differential equation. 
dt
dx

= 2 

x2 +δ(t).   x(0)=0,    Assume   T=0.1. 

 

7) Find Steady state error ess for the following systems. G(s)=
2s
1s

+
+

,   x(t)=u(t).      

 

 

 

 
 
 
 
 

 

  
 
 
 
 
Y=KG(X-Y) 
Y+KGY=KGx 
Y/X=KG/(1+KG) 
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paydanin koklerinin geometrik yeri  
 
121) 
s2+2s=0  koku nedir          →   s1=-2,       s2=0 
s2+2s+0.1=0  koku nedir →  s1=-1.94,   s2=-0.05 
s2+2s+0.5=0  koku nedir →  s1=-1.70,   s2=-0.29 
s2+2s+0.9=0  koku nedir →  s1=-1.31,   s2=-0.68 
 
s2+2s+1.1=0  koku nedir    →  s1=-1-0.31j  ,       s2=-1+0.31j 
s2+2s+1.5=0  koku nedir    →  s1=-1-0.707j  ,       s2=-1+0.707j 
s2+2s+2=0  koku nedir    →     s1=-1-1j,              s2=-1+1j 
s2+2s+5=0  koku nedir    →     s1=-1-2j,              s2=-1+2j 
s2+2s+10=0  koku nedir    →   s1=-1-3j ,             s2=-1+3j 
s2+2s+100=0  koku nedir    →   s1=-1-9.95j ,             s2=-1+9.95j 
s2+2s+10000=0  koku nedir    →   s1=-1-99.9j ,             s2=-1+99.9j 
 
 

 

s2+2s+K=0    denkleminin koklerinin geometrik yeri   
 
 

131) G(s)=
0.12ss
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141) 
s2+K(2s+3)=0    denkleminin koklerinin geometrik yeri   
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8)Fiziksel sistemlerin cogu dogal olarak kararlidir.  
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9)Kapali cevrim devamli kararlidir.  
10)kapali cevrimin avantajlari  
      a) 
      b) 
      c) 
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  
 

 
 
351)Asagidaki sekli yorumlayiniz. 
 

 



 

 
 

 

 

 
 



 

 

 

 

 
 
 
 
 
 
 



 

 

 
 

 

 

 

 
------------------------------------------ -------------------------  
5)Durum denklemleri formunda yazin.  



Find the characteristic roots 

             
dt
dy

+ y –2u +aw=0  

            
dt
dw

– by +4u =0  

------------------------------------ ---------------------- 

213) Surekli hal hatasi   ess yi hesaplayin.   G(s)=
2s
1s

+
+

,   x(t)=u(t).      
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2)Y(s)= 2s
1 ,    Calculate and draw   y(t) 

 
 
2)    Calculate y(t) and draw  y(t) for the following system. if x(t)= δ(t) .  δ(t)) is impuls function.  

 
 
 
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  

 
Write the meaning  of each term  
      r(t)   =                                                                    y(t)   = 
  
      Gc(t)   =                                                                 G(t)   = 
 
      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.   
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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 ess steady state error.  
 
 
 
 
 

 
 
 
 
 
 
 
 
7)The poles of  linear systems are shown below. Write the  approximate values of  dominant roots for 
each  system.  
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8)Draw approximate step response for the following systems  whose pole locations are shown below.  
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9)Using Routh Hurwitz creteria , find the  values of K that the following system is stable  
 

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

K
+++ sss

     

 
 
  
 
 
10)Draw approximate  root locus for the following system  

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

+
sss

 

 
11)The gain and pole locations are shown in the following figure. Calculate G(s)  
                        
 
 
 
 
       K                 S1                                S2 
      0                  -3.              -2.           
   0.1                -2.6             -2.5           
   0.11             -2.55-0.148j     -2.55+0.148j 
   0.15             -2.6 - 0.34i   -2.6 + 0.34i 
   0.2              -2.6 - 0.49i   -2.6 + 0.49i 
   1.                -3.- 1.4i   -3. + 1.4i 
   1.5              -3.25 - 1.7i   -3.2 + 1.7i 
   2.                -3.5 - 1.9i   -3.5 + 1.9i 
   5.                -5.   - 2.4i   -5. + 2.4i 
   8.                 -6.5 - 1.9i   -6.5 + 1.9i 
   9.8               -7.4- 0.49i    -7.4 + 0.49i 
   9.8990         -7.4 4            -7.45           
   9.9               -7.4             -7.5           
  10.                -7.                -8.           
  100               -5.063              -99.9      
  1000             -5.006              -999.9      
  10000           -5.0006             -9999.9      
  100000         -5.000001         -999999.9      
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          EE351,  
 
 

2) Find the transfer function  
X(s)
Y(s)   of the following system.  

 

3) X(s)=
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4)Calculate and draw  the output y(t)  if the input is x(t)=δ(t).  Write the output y(t) on the figure.       

 
 
 

 
 
 
 

 
 
  
 
  
 
 
 

5)Write state space equations for the differential equation   U
dt

xd
3

3

= ,    y=x,     U:input,  y:output 

7) Calculate ess, for the following closed loop system.  G(s)=
44ss
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y(t)= y(t)=  y(t)= 
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8)The benefits of feedback are  
       a) 
       b) 
       c) 
       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) 

 

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

t ∞→

 y(t) =  Lim
t ∞→

 z(t) 

      d)  Lim
t ∞→

 y(t)=1 

 
 
10)Using Routh Hurwitz creteria , find the  values of K that the following system is stable  
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 11) Draw root locus for the following  system.   
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