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1. Explain / define briefly 
 

(a) Laplace transform 

(b) Transfer function 

(c) Root locus 

(d) Test signal 

(e) PID controller 

(f) Phase margin 

 

2. Simplify the following block diagram that represents a system.  

Determine the closed loop transfer function C(s)/R(s). 

 

 
 

3. A system is represented by a transfer function  ( )  
 

       
.  

Sketch 

(a) Nyquist plot 

(b) Bode diagram for the amplitude and phase 

 

4. A characteristic equation of a system is given by 4s
6
 + s

5
 + 3s

4
 + 2s

2
 + s + K = 0.  

At which values of K the system is stable? 

 

5. A process is described by a differential equation   ̈( )    ̇( )    ( )    ( ). 
Solve y(t) as a function of time when u(t) is a step function and y(t) has the initial 

values of  ( )    ja  ̇( )   . 

 

6. Determine (a) unity impulse response and (b) unity step response for the operational 

amplifier circuit illustrated in the following figure, when R1 = R2 = C = 1. 

 



 

Laplace transform Function of time 



 
 

  

Summing points and Branch points: 

(a) Cascaded system, (b) parallel system and (c) feedback system: 

(a)  

(b)  

(c)  



n: a0 a2 a4 a6 . . .   

1

3021
1

a

aaaa
b


  

1
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1

b
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c


  

1
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1

c

cbbc
d


  

n–1: a1 a3 a5 a7 . . .   

n–2: b1 b2 b3 b4 . . .   

1

5041
2

a

aaaa
b


  

1

3151
2

b

baab
c


  

1

3131
2

c

cbbc
d


  

n–3: c1 c2 c3 c4 . . .   

n–4: d1 d2 d3 d4 . . .   

1

7061
3

a

aaaa
b


  

1

4171
3

b

baab
c


  

1

4141
3

c

cbbc
d
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