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	Attentions：
1. There are 【6】 problems on this exam, of which you are instructed to work only 

   【5】. If you work all 【6】 problems, only the first 【5】 will be graded. 

Each problem gets 【20】 points.
2. Please answer the problems by order. Don’t need to copy the problems on the answer sheet. Write all your answers on the answer sheet.
3. Do not write your name on the answer sheet.
4. (   )open book    ( X )close book


1. Solve the following differential equations by using the Laplace transform. (20%)
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2. (a) Draw a state diagram for the following state equations. (8%)
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(b) Find the characteristic equation of the system. (4%)
(c) Find the transfer functions 
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There are【3】 pages. This is page 2.
3. The rotational system shown in Figure 1 consists of a disk mounted on a shaft that is fixed at one end. The moment of inertia of the disk about the axis of rotation is J. The edge of the disk is riding on the surface, and the viscous friction coefficient between the two surfaces is B. The inertia of the shaft is negligible, but the torsional spring constant is K. 
(a) Write the torque equation of the system. (5%)
(b) Draw the state diagram of the system. (using state variables
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(c) Write the state equations of the system. (5%)
(d) Find the transfer function 
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Figure 1
4. Given the forward-path transfer function of unity-feedback control system,
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Apply the Routh-Hurwitz criterion to find the range of K so that the system is stable. (20%)

5. The unit-step response of a linear control system is shown in Figure 2. Find the transfer function of a second-order prototype system to model the system. (20%)
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Figure 2
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6. Given the characteristic equation of a closed-loop control system,
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(a) Construct the root loci for K
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. (15%)
(b) Find the value of K so that the system is stable from the root loci. (5%)
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