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1. The circuit diagram of a separately excited dc motor is shown in Fig. 1. Assume that the air-gap flux is  
== ff Ikt)(φ  constant  and the torque developed by the motor is )()()()( tiktitktT atamm == φ ,  

where === ffmmt Ikkkk (t)φ  constant . The motor variables and parameters are defined as follows: 
 

 

 

 

 

  

 

 

 

 

 

 
(1) Draw the block diagram of this system.  (10%) 

(2) Find the transfer function 
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2. A negative unity feedback control system 
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3. An open-loop transfer function 
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4. A system control block diagram shown as below:  
 

     
    Please find the Root Locus of this system.   (20%) 
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Va (t)：applied voltage          i a (t)：armature current 

E b (t)：back emf               ωm(t)：rotor angular velocity 

Tm(t)：motor torque            T L (t) ：motor torque 

)(tφ ：magnetic flux in the air gap 

La：armature inductance         Ra：armature resistance 

Jm：rotor inertia               Bm：viscous-friction coefficient 

k t：torque constant             k b：back-emf constant 
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5. Consider the following state equation and output equation. 
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(1) Find the transfer function of the system.   (5%) 
(2) Check the controllability and observability. (5%) 
(3) Design a state feedback controller )()()( trtKxtu +−=  such that the closed-loop system poles are Sp1 = –4  
   and Sp2 = –8.   (5%) 

 

6. The block diagram of the system ⎥
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 is shown as below:  

 

 

 

 

 
    Please find the transfer function matrix GM(s).   (15%) 
 
 

G(s) 

R2(s) C2(s)

G(s) 
C1(s)R1(s) 


