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1. For the mechanical systeD.1 shown below. 
(a) Obtain the differential equations describing the system. (10%) 
(b) 	 Using Cramer's rule to solve the transfer function 

G(s) =YJ(s)/F(s). (15%) 
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2. For the signal-flow-graph shown below, find the transfer function 
T(s)=Y(s)/R(s). (25%) 
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3. Sketch the general shape ofthe root locus for each of the plots shown below.(20%) 
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a. 	~:l ~ iJIt€fJ closed-loop poles S.::.-f±H5 *' ~ .£Jt.~ k=? ess=? (10%) (R(s) =~4I) 

b. 	 ~1ttt;fjfl1t~ Ge(s) • 1t~m1t~i~~Jt.€fJ~~~1: ess ~1~ 10 -m- ' j~:fitf:Mt 
:f~ ~ iJIt€fJ -tr ~&.J.i t«.*' ~ IJt;ffli1t4i€fJ closed-loop poles S=? ~ iJIt;fflift4i0 

trJ k=? (20%) 
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