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1. Find the transfer function, G(s) = X2(S) / F(s) , for the system 

shown below (25%) 

/" 
K= l N/mfv = I N-s/m

• I 

fft) ---......1 MI := I kg ... 
Iv] == I N-s/m 

IV4 == I N-s/m 

2. For a unity feedback system with transfer function G(s) shown below, 

do the following: (25%) 

G(s)= __K_­
(s +l)\s +4) 

(a) Find the range ofK for stability. (10%) 

(b) Find the value ofK for marginal stability. (5%) 

(c) Find the frequency of oscillation when the system is marginally 

stable. (10%) 
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3. 	 jcoT {I) • ~lU~iM ~!It. G3(s)~~4!.1 S G2(S)~*~~:tt~ 1& *- ·~~tJt1l9);tt#f 
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Cascade Original 
Plantcompensator controller 


R(s) C(s) 

GI(S) GI (S) 	 ..~I ~I 	 "I I
G](S)\~ 	 I 


a. 	 t«.1t1l}) 3 ~~~t-i-.~~l:(steady state error) 69 cascade compensators. 

b. 	 li:.1t1l}) 3 ~~~-i-" ~&'Al( transient response)69 cascade compensators. 

c. li:.1t II}) 1itli!M~ if ~ J:.A. pass i ve network 1tJ.t 69 cascade compensators 

( iJW li:.1f tlAJ{ ~69li:fU!.MS,lt) 
4. 	 ;f!4!.1 ~ IItjco T III PIT iF ; 1t~1t~1fS • 1t~1t4i ~ lit69 %os $t~ilHf1itr.fEI j-oJ $ 

;ff.(£. 2096, ;MHJt4i~IIt69 Ts ,*"4liIHt1it69 50%' ;fitH1t4i~IIt69 steady state 
uror,*"4~1t1it691~;.~~IIJA~.69ttM·1tIl})~«S69~.~#. 

S,o 2~(~~~A69~~jco4iPIT~;~1&~~~IIJ'R~MiF.~.~. 
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£(s) K C(s) 

s(s +6)(s + 10) 

%OS =e-t;nNl-t;2 x 1000/0 

c; =cos () 



