
1. For a unity feedback hydraulic position servo with loop gain function 

Sketch the loci of the closed-loop system poles for varying K and find the linliting 

value of K for stability. (1 5%) 

2. Find the output x(t) of a system described by the differential equation 

2x + 2x + x = 1, x(O)=O, x(0) = 2 .  (15%) 

3. What is the transfer function of a system whose input and output are related by the 

following differential equation? 

4. In the Figure as shown below, G(s) = ~ , / ( m s ~  + bs + k) represellts a lightly 

damped spring-mass-damper system controlled by a hydraulic servo of which the 

transfer function can be approximated by a constant K h  over the frequency 

range of interest. It is specified that the system must follow ramp inputs with zero 

steady-state error. 

(1) Sketch loci to determine whether the simplest possible controller which will 

meet the error specification can be used. (5%) 

(2) Sketch the general shapes of the loci for G, =K(s+a)/s2 for some 

positions of the zero -a from far left to close to the origin. (5%) 



5. Explanation : (20%) 

(1) CNC 

(2) PAC 

(3) PID control 

(4) Gain Margin 

6. State the characteristics of the Laplace Transform method and use it to solve the 
following system with initial conditions. (15%) 
~ ' - 2 ~ ' =  1 

XI-x + y = 0 

where x(O)=O, y(0) = 0 

7. Consider a matrix A= [: :] 
(1) Find the eigenvalues and eigenvectors. (8%) 
(2) Suppose A'= uA+flI, calculale u and fl. (7%) 


