國立臺北科技大學100學年第一學期
能源與冷凍空調工程研究所
博士班資格考試

自動控制（能源/冷凍組）試題

 填學生證號碼            There are【3】 pages. This is page 1.
	
	
	
	
	
	
	
	


	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 using the Laplace transform. (20%)
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 (assume zero initial conditions)

where 
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is the unit-step function. 

2. Draw a signal-flow graph for the following set of equations. (20%)

  2x1+3x2+ x3 = -1

  x1-2x2 - x3 = 1

3x2+ x3 =0

There are【3】 pages. This is page 2.
3. The following figure (Figure 1) shows the diagram of a motor coupled to an inertial load through a shaft with a spring constant K. (20%)
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Figure 1
The system variables and parameters are defined as follows:

Tm (t) = motor torque

Bm = motor viscous friction coefficient

K = spring constant of the shaft
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Jm = motor inertia

JL = load inertia
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(a) Write the torque equations 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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4. Given the following forward-path transfer function of unity-feedback control systems.
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Apply the Routh-Hurwitz criterion to determine the stability condition of the closed-loop system. (20%)

There are【3】 pages. This is page 3.
5. Determine the step, ramp, and parabolic error constants of unity-feedback control systems for the following forward-path transfer function. (20%)
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6. Construct the root loci of the following characteristic equation. (20%) 


[image: image14.wmf]0

)

2

)(

1

(

=

+

+

+

K

s

s

s


_1382030132.unknown

_1382030137.unknown

_1382030139.unknown

_1382030141.unknown

_1382030142.unknown

_1382030140.unknown

_1382030138.unknown

_1382030135.unknown

_1382030136.unknown

_1382030134.unknown

_1382030130.unknown

_1382030131.unknown

_1382030129.unknown

