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/ ,, In the Figure as shown below, G(s)= 
4K 

(0.5s + 3)(2s2 + 8s + 12) 

(a) Sketch the loci of the closed-loop poles for varying K. (10 %) 
(b) Find the approximate value of K so that the damping ratio of the dominating 

closed-loop poles will be 0.5. (10 %) 

/ The block diagram of a roll stabilizer for a ship is shown below. Minor loop rate //. 
feedback is included because of the low damping associated with the ship dynamics. 
(a) Express the transfer function for the effect of wave disturbance torque Td on 

ship roll angle C. (7 %) 

(b) Find the equations that must be satisfied by L , K, , and Kg to ensure both a 

steady-state value of no more than 0.1 for C in response to a unit step Td and 

a system damping ratio 0.5. (5 %) 

(c) Which of K, and K. must be adjustable to enable both specifications in part 

(b) to be met? (5 %) 






