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1. In Fig. 1, input= ( ) ( )h t t , the transfer function 
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( )G s  is the Laplase transform of ( )g t , output= ( )r t , (a) transfer function zeros are ? (5%) (b) 

transfer function poles are ? (5%) (c) ( )g t  is ? (5%) (d) the output ( )r t =? (5%) 

Fig. 1 

2. In Fig. 2, (a) plot the state diagram (10%) (b) 
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Fig. 2 

3. Consider the state equation 
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, with the input is ( ) 1u t   

for 0t   and 1 2(0) (0) 0x x  . Please determine (a) the state-transition matrix ( )t  (10%) and 

(b) the state vector 1
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 for 0t   (10%) . 

 

4. The characteristic equation of a closed-loop system is 3 23 ( 2) 4 0s Ks K s     . Find the 

range of K  so that the system is stable. (10%) 

 

5.The forward-path and closed-loop transfer functions of the system are shown in Fig. 3 with 
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. Derive the steady state errors of (a) unit-step input (5%) (b) 

unit-ramp input (5%) (c) unit-parabolic input (5%). 

Fig. 3 

6.Consider the equation 3
1 1 0s K s K   , where 1K  is a variable parameter, which varies from 0 

to  . Sketch the root locus. (15%)
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