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◎ 每大題20分，合計5大題，共計100分。答案需寫完整計算過程，否則不予計分。
1. Sketch the root locus of a unity feedback system that has a forward transfer function as follow.
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2. Considering the characteristic equation of a closed-loop control system, find the range of k so that the system is stable.    
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3. Given the system 
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Determine the state controllability and observability of the system.



   
4. A state feed-back control system is shown in Fig. 1. Determine the values of K, g1, and g2 to make the close-loop damping ratio ζ=0.707, the nature free-damping frequency ωn=50rad/sec, and the stable state error to step input is zero.
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Fig. 1

5. A system is shown in Fig. 2. Here, J1, J2 are inertias, B is a damping coefficient, and K is the constant of a torsional spring. Please, derive the system open-loop transfer function.
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Fig. 2
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